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SULPHUR,  a  non-metallic  elenuBt  known 
from  very  earlv  times,  and  proved  to  be 
an  element  by  Lavoisie  r,  in  1772.  It  was 
not  definitely  admitted  to  the  list  of  rec- 
oRni2cd  elements,  however,  until  after  the  re- 
searches of  ("i.iy-Lussac  and  Thcnard,  in  1809. 
In  the  free  state,  it  occurs  native  in  many  parts 
of  the  earth,  usually  in  volcanic  regions  or  in 
connection  with  gypsum  and  other  sulicd  rocks. 
Until  within  recent  ^ears  the  commercial  sup- 
ply has  been  obtained  largely  from  Sicilv, 
fkooA  a  considerable  quanti^  has  been  oo- 
tained  from  the  Chilean  Andes,  and  from  eer* 
tain  parts  of  Mexico,  China,  Tapan,  India  and 
the  Philippine  Islands,  The  large  deposits  of 
southern  Utah  arc  also  mined,  Imt  the  American 
supply  is  now  obtained  almost  wholly  from  the 
extensive  deposits  in  and  near  Calcasieu  Parish, 
La.  Four  general  methods  have  been  employed 
for  separatmg  sulphur  from  the  stony  and  earthy 
impurities  wim  which  it  is  usually  associated  in 
nature.  (I)  The  "ore*  containmg  it  may  be 
heated  to  a  temperature  high  enough  to  melt 
the  sulphur  and  permit  it  to  run  out  at  the  bot- 
tom; or  (2)  the  "ore"  may  lie  heated  more 
Strongly,  so  as  to  cause  the  sulphur  to  \olatilizc 
and  pass  away  in  the  form  of  vapor;  or  (3) 
the  "ore"  may  be  lixiviated  with  a  fluid  (such 
as  carbon  disulphide)  in  which  the  sulphur  is 
solubliet  the  sulphur  being  afterward  recovered 
hf  cvapoiating  the  solvent.  (4)  The  Frasch 
INiooeM.  ^edaUy  developed  in  connection  with 
Ibc  Louisiana  deposits,  is  described  below. 
The  method  by  melting  is  almost  exclusively 
used  in  extracting  sulphur  from  the  inert  mate- 
rial with  which  it  is  associated  in  nature,  the 
^Utilization  and  solution  methods  licing  re- 
served for  the  sulis('(j[Ueiit  piirificitiun  of  tlic 
product  as  first  obtained  by  melting.  When 
the  sulphur  is  extracted  from  an  *or^*_the 
heat  reauired  for  melting  it  and  isolating  it  it 
eibtdned  by  various  means.  In  some  remons 
it  is  obtained  by  burning  a  part  of  the  sulphur 
itself.  This  method  is  wasteful  in  sulphur,  hut 
it  can  be  put  into  practice  very  simply,  and 
hence  its  application  does  not  call  for  skilled 
la'or  In  Nevada  and  California,  and,  to  a 
more  limited  extent,  in  Italy  and  Sicily,  the 
*brd*  is  heated  by  steam  under  a  pressure  of 
70  pounds  or  more;  the  yield  1^  this  method 
being  considerably  greater,  though  tfie  eacpcnic 
of  treatment  is  also  auidi  greMWr. 

In  mining  the  Louisiana  deposits  a  specul 
method  is  used,  which  merits  separate  descrip- 
tion.  These  vast  deposits  occur  m  the  form  of 


snbtenaneaa  beds,  having  an  avenge  thickness 
of  12S  feet,  and  covered  by  about  90  feet  of 

soft  rock  (mainly  pray  limestone)  and  375  feet 
of  clay,  sand  and  Rravel.  The  deposits  were 
first  discovered  in  1865,  and  tictween  1868  and 
1895  many  unsuccessful  attempts  were  made 
to  work  them  comtnercially  by  ordinary  meth- 
ods of  mining.  Herman  Frasch,  an  American 
petroleum  expert,  then  undertook  a  careful 
study  of  the  subject,  and  worked  out  a  method 
of  minW  the  sulphur  that  has  proved  emi- 
Acntfar  successful.  The  entire  practicability  of 
the  Frasch  process  was  first  established  in 
1903,  in  which  year  3."i,0(X)  tons  of  sulphur  were 
brought  to  the  surface  by  means  of  it.  The 
essential  ideas  of  the  Frasch  process  are  (1) 
the  use  of  highly  heated  water  to  melt  the  sul- 
pbur  as  it  hes  in  its  t  ed,  and  (2)  the  use  of 
compressed  air  to  force  the  molten  sulphur  to 
the  surface  of  the  ground.  Several  concen- 
trically-arranged steel  pipes  are  driven  into  the 
ground,  and  highly  superheated  water  is  forced 
down  into  the  sulphur  bed  through  the  outer 
ones.  The  sulphur  is  thereby  mehed,  and  as 
it  is  considerably  heavier  than  water  it  collects 
in  a  subterranean  pool,  into  which  the  pipe 
system  dips.  Air,  compressed  to  a  pressure  of 
about  250  potmds  to  the  sauarc  inch,  is  forced 
down  the  central  pipe  (which  is  one  inch  in 
diameter^,  and  as  this  air  returns  to  the  SUI> 
face  jof  the  ground  through  the  annular  space 
between  the  mner  piue  and  the  next  one  to  it, 
Ae  melted  sulphur  is  carried  upward  at  the 
same  time.  When  the  operation  is  properly 
conducted  the  melted  sulphur  and  hot  water 
can  he  kept  separate,  so  that  when  the  sulphur 
reaches  the  surface  it  is  only  necessary  to  run 
it  into  bins  to  coni  and  solidify.  The  prudiict 
that  is  obtained  in  this  way  is  remarkably  free 
from  impurities.  In  f^t  it  is  not  uncommonly 
993  (and  sometimet  even  99.98)  per  cent  pure, 
and  hence  it  does  not  reqtdre  furdier  purifi- 
cation for  technical  use.  For  a  good  tech- 
nical description  of  the  Frasch  process,  consult 
Thorpe's  'Dictionary  of  Applied  Chemistty,* 
article  "Sulphur.* 

Iron  pyrites  (native  yellow  sulphide  of 
iron)  is  utiliitcd  quite  extensively  as  a  source 
of  sulphur  in  certain  lines  of  manufacture, 
but  the  sulphur  of  the  pyrites  is  rarely  won 
in  Ae  elemcntar>'  form.  Almost  invariably  the 
sulphur  dioxide  that  is  obtained  by  roasting 
the  pyrites  is  used  ttt  the  preparation  of  sul- 
phuric acid  or  other  compounds,  withoUt  bdog 
reduced  to  sulphur. 
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Native  crytuls  of  sulphur  are  conunon. 
They  bdoog  to  the  onhorDomhic  syiten,  and 
are  usuaihr  oyramtdal  in  hahit,  often  with  trun- 
cated ends.  They  arc  transparent  to  translu- 
cent, and  arc  u-\i:illv  yellow  in  color,  with  a 
ri'sinoiis  lustre,  a  h.inlticss  of  from  15  !o  2  S, 
and  a  spmfic  uraxitv  <ii'  almin  J 07 

Sulphur  occurs  aliuiulamly.  also,  in  comhina- 
lion  with  other  clcmtnts,  mostly  as  sulphides 
and  sulphates.  Many  of  ihc  romiKiunds  of 
sulphur  are  valualde  as  ores  of  other  elements 
than  mlphiir.  Galena  (sulphide  of  lead)  and 
dnratlMir  (sttlphide  of  mercury),  for  example^ 
are  valiuUe  ores  of  lead  and  mercuiy,  respec- 
tively. 

It  is  flifTlcuIt  So  c'wc  an  adequate  physical 
dcscriplioii  a(  vuliihur  since  the  element  is  cap- 
al'Ie  o!  iM^nni;  ni  many  allotropic  forms.  Six 
of  these  appear  to  have  l>ccn  prepared  in  a  state 
of  satisfactory  purity,  and  others,  although  they 
bavp  long  been  known,  arc  not  yet  universally 
admitted  to  be  true  allotropic  modifications  of 

Cre  snlptnir*  A  brief  description  of  the  six 
st-lcnown  forms  follows: 

1,  Ordinary  Rhombic  Sulphur.  This  is 
the  form  in  which  native  crystaihnc  sulphur 
occurs.  Crystals  of  this  variety  may  be  pre- 
pared by  disse^KiuK  t)rdinary  sulphur  in  carhon 
disulphidc,  and  evaporating  the  solvent.  This 
variety  is  also  ohtained  by  melting  sulphur  and 
allovsing  it  to  cool  with  extreme  slowness. 
Ordinary  rhombic  sulphur  mdts  at  about  240* 
P.,  and  boils  (tmder  a  preswre  of  760  milK- 
meters  of  mercury  at  Parts)  at  8322"  R.  ac- 
cording to  the  very  careful  experiments  made 
liy  C.illendar  and  GrilViths  with  the  normal  con- 
stani-prcssure  air  thermometer.  In  the  solid 
form  rhonilijc  sulphur  li.is  a  specific  ^;ravitv■  of 
from  2.03  to  2.(W,  ami  in  the  liqmd  form  (just 
above  the  melting  point)  it^  specific  gravity  is 
about  1.81.  It  is  practically  a  non-con  inctor 
of  electricity  at  ordwaiy  temperature  .  .il. hough 
it  conducts  to  some  extent  near  its  boibng 
point.  Wlien  rubbed,  sulphur  becomes  nega- 
tiv<  lv  t  II  I  iri tied,  and  globes  of  sulphur  were 
usetl  in  ilie  place  of  glass  in  some  of  the  ear- 
lier forms  ot  static  electrical  machines.  Rhom- 
bic sidphur  has  a  coefficient  of  linear  expansion 
of  af>oiit  O.tKKXl.iVi  (  i-.ihrcnhcit  scale),  and, 
when  at  a  tcinper.iinre  just  alove  the  melting 
poiir,.  1?  has  a  specific  heat  of  approximately 
02ii.  it  is  easily  soluble  in  carbon  disulphidc, 
md,  to  a  lesser  extent,  in  benzene,  chloroform, 
warm  concentrated  acetic  add  and  liquid  snW 
phur  dioxide. 

2.  Monoclinic  Sulphur. —  Sulplnir  may  be 
obtained  in  ilie  form  of  monoclinic  crystaK  by 
melting  a  considerahle  (|uantity  of  ordinary 
sulphur,  allowing  it  to  cool  until  a  crust  has 
formed  upon  the  surface  and  then  piercing  the 
crust  and  pouring  out  the  still  molten  portion. 
The  walls  of  the  crucible  will  then  Ite  found 
to  be  covered  with  the  monoclinic  co'i^tal&  It 
may  also  lie  prepared  in  mass  hy  mdttnfr  oi^— 
nary  sulphur,  coofing  it  almost  to  the  poirit  of 
solidification,  and  then  throwing  in  a  single 
crystal  of  monficlinic  sulpliur;  till  whole  m.i^s 
then  Solidifying  in  the  tnoniK  luin;  lonii  i  |f 
a  crystal  of  rhonihic  «-ulphiii  .oMi d  itudi  r 
these  circumstances,  the  crystalline  -nu  urr  ot 
the  resulting  solid  mass  is  rhomhi>  i  Mono- 
ribuc  sulphur  has  a  specific  gravity  of  shoot 
1.97,  melts  at  about  245*      and  is  freely  solo- 


Me  in  carKtn  disulphidc,  from  which  it  crystal* 
li/i.s  in  the  rhombic  form.  It  also  dissolvflS  hi 
alcohol*  cfalorofona  and  benzene,  the  ajtuih 
ohtained  from  these  solutions  being  partly  mono- 
clinic and  partly  rhomhic  M  'lii  .  linii  rrvst-Js 
ma>  t>c  obtaimd  I.y  ev apor.itin^;  the  solution  id>- 
taiiifd  hy  dissolving  sulphur  in  an  alcoholic 
s<j!utioii  of  ammotiinm  sulphide.  Monoclinic 
•sulphur  p.isscs  slowly  into  the  ordinary  rhom- 
hic form,  the  transformation  being  facilitated 
l>y  rubbing  the  mniu  ctinic  crystals  with  a  gfass 
rod.  When  heated,  nndar  Atmospheric  pMS- 
sure;  to  203*  F.,  monoclinic  sulphur  passei  at 
once  irtto  the  ordinary  rhomhic  form,  the  trans- 
formation being  accompanied  by  a  small  con- 
traction in  volume,  and  the  evMution  of  a  cer- 
tain amount  of  heat. 

3.  Soft  Soluble  Sulphur.— This  variety  of 
sulphur  may  be  prepared  in  various  ways,— 
for  example,  by  decomposfaif  sodium  hMJosul- 
phitc  (or  thiosulphate)  hv  means  of  a  limited 
quantity-  of  a  ffliileral  acid.  It  is  a  soft,  amor- 
phottt  substance,  ncarhr  white  in  color,  which 
gradually  hardens,  and  e\'entoally  passes  (like 
all  the  other  kinds)  into  ordinary  rhomhic  sul- 
phur This  form  of  sninhur  is  rot  (as  its  name 
indic.iti  s)  entirely  soliiMc  in  carhon  disulphidc; 
it  COI1MM-,  apparently,  of  a  mixture  of  two 
kinds  i,{  Milpluir.  one  of  which  is  soluMc,  while 
the  other  is  insoluble  \\  hen  heated,  it  evolves 
sensible  Quantities  of  Milphuretted  hjdrogcn, 
showing  tnat  it  contains  hydrogen  in  some  form 
or  other;  but  it  has  not  been  determined  whether 
stKh  hydrogen  is  essential  to  the  existence  of 
the  sulphur  in  this  form,  or  whether  it  is  to  be 
regarded  merely  as  a  non-esscnrial  consTiiuent, 
which  conid  he  eliminated  (if  we  knew  how  to 
eliminate  it)  without  affecting  the  continued 
existence  of  the  sulphur  in  the  ' -uft  .soluble* 
form 

4.  Plastic  Insoluble  Sulphur.— When  ordi- 
nary sulphur  is  melted,  it  first  passes  into  the 
form  of  a  clear,  vellow  liquid ;  but  as  the  tem- 
perature is  raised,  the  liquid  begins  to  thielcen 

and  darken  at  aliout  .100*  F,  .md  a;  almui  .W 
F.  it  is  black  atid  quite  viscid  If  the  tmiper.i- 
ture  is  sfill  fiirrhcr  increased,  the  liquid  h^radu- 
allv  l(>s,-s  i|,  viMidity,  until,  at  aWnit  f>t(V  F., 
it  ''ei  I  i;;es  (iiinr  tiiiid  again,  though  it  remains 
dark  even  at  its  boiling  point  (^^2  2"  F).  H 
sulohtir  which  ha>  Wxn  heated  almost  tO  its 
jxtiliug  point  is  suddenly  cooled  by  being  poured 
in  a  thin  stream  into  water,  it  bec«>mes  con- 
verted into  a  plastic  mass,  which  may  be  readily 
kneaded  with  the  fingers.  Plastic  sulphur  is 
commonly  dark  brown;  but  Mit^rherlich  states 
th.u  tlu-  dark  d  lor  is  due  to  impurities,  and 
that  perfei  tlv  pure  plastic  sulphur  is  citron- 
yellow  in  color  Plastic  sulphur  soon  becomes 
hard  and  yellow,  the  transformation  laldng 
place  quickly  (and  with  evolution  of  heat)  at 
temperatures  in  th<  vicinity  of  212*  F.  It  is 
not  sokiUe.  as  a  whole,  ill  rarl>on  disulphide, 
though  that  reagent  <fis«otves  a  portion  of  it. 

5.  Anorphom  Yellow  Insoluble  Sulphur. 
—  Plastic  sulphur,  when  treatr  !  wi:h  vv.irm  car- 
bon di-ulphide  un'il  ;,!!  the  -oliit  le  part  is  re- 
ino\i<l.  Ii-a\es  .1  vrllow,  amorphous  powder  as 
a  ri  vilnum  This  f<  riTi  appears  fn  he  stable  at 
ordinary  temperatures,  but  at  about  212*  F.  it 
sk>wlv  passes  into  the  ordinary  rhombic  ciystal- 
line  form. 

C  Colloidal  Bolplnir.— \Mien  sulphuretted 
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hydrogen  gas  is  passed  into  a  cold  solution  of 
salpbar  dioxide,  satohur  is  liberated  in  still  an- 
other allotropic  form.  If  the  current  of  sul< 
■jmretted  hydngen  is  contimtcd  uittil  all  tlie 
dioxide  has  been  decomposed  and  the  soltitran 
(after  filtration)  is  concentrated  hy  evaporation 
in  a  vacuum,  a  yellow  solid  is  linally  ohtained, 
which  is  soluhle  in  water,  hut  which  ^■^radiially 
passes  into  the  form  of  ordinary  rhombic  sul- 
l^ur.  "Colloidal*  sulphur  receives  it-  name 
from  the  fact  tiiat  in  its  aqueous  solution  it  is 
not  diffusible. 

Sulphur  oeeon  ia  coBunareft  in  Mveral 
forms.  When  cast  Into  cyUmincal  or  sliditly 
conical  sticks  it  is  known  as  'roll  sulphtv*  or 
•hrimstonc."  It  is  very  brittle  under  ordinary 
drcumstaiices,  and  when  reduced  in  powder  hy 
cnishinK  it  is  sold  simply  as  "sulphur."  When 
sulphur  vapor  is  suddenly  couled,  the  sulphur 
condenses  in  the  furm  of  a  very  fuiely  divided 
powder,  which  is  commercially  known  as 
"flowers  of  stllphur,"  or  *suhlimcd  sulphur." 
"Precipitated  sulphur*  is  the  fine  powder  that  is 
dtiown  down  upon  the  addition  of  hvdrochloric 
add  to  a  solution  prepared  by  heating  sublhned 
S^phur  with  lime  and  water. 

Qiemically,  sulphur  has  the  symbol  S.  and 
an  atomic  wei^'ht  i>{  32.06  if  0"'l6,  or  31.81  if 
H  ~-  1.  It  combines  directly  with  many  of  the 
other  clcnieuts,  producing  binary  compounds 
which  are  known  as  "sulphides,"  and  which  are 
analogous  to  the  oxides  of  the  corresponding 
elements.  With  'hydrogen  it  forms  bvdroeen 
sulphide,  or  ''sulphuretted  by^cen,*  wnidi  has 
the  formula  H*5.  and  is  gMCooB  mdtr  ordimiy 
conditions  of  temperature  and  pressure.  (See 
HvnR<x;F-v )  \fany  of  the  metallic  sulphides 
occur  in  nauirt  as  minerals,  as  has  been  already 
mentioned.  Many  of  them  may  also  he  prepared 
by  passing  a  current  of  sulphuretted  hydrogen 
gas  throujjh  acid  or  alkaline  solutions  of  various 
metallic  salts,  or  by  adding  a  soluble  sulphate  to 
such  solutions.   See  Chemical  ANALVStik 

Several  oxides  of  sulphur  are  known,  of 
which  two  are  of  ^eat  industrial  importance. 
These  are  the  dioxide,  SOf,  and  the  trioxidc^ 

Sulphur  dioxide,  S0»,  is  prepared,  in  the 
laboratory,  by  treating  sodium  acnl  sulphite 
(  H.VaSOj)  with  concentrated  sulphuric  acid 
(  HiSO.)  ;  sulphur  dioxide  and  sodium  acid  sul- 

thate  bciuK  formed,  as  Indicated  hs  the  equation 
I.Va.SO.  +  H,S04  =  SO.  +  HN^aSO.  +  H,0. 
It  IS  also  prepared  hj  heating  Stnmg  sulphuric 
acid  with  metallic  copper,  tM  reaction  in  this 
case  being  2H^  HHSi  —  SOt  +  CuSa  + 

Sulphur  dioxide  is  a  colorless  gas  with  the 
familiar  siifTocatiiit:  'xliir  of  hurniris'  sulphur. 
It  is  irrespirabie  in  the  pure  stale,  oi  even  when 
brgcly  diluted  with  air.  .\leie  traces  of  it,  when 
inhaled  for  some  lime,  produce  intlammalion  of 
the  mucous  surfaces  of  the  respiratory  tract 
3Md  of  the  stomach,  followed  by  nausea.  The 
gas  is  about  twice  as  heavy  as  air  under  the 
same  conditions  of  temperature  and  pressure, 
lu  specific  heat  at  constant  pressure  fas  com- 
pared with  an  equal  weight  of  water)  is  about 
0.154;  and  the  ratio  of  its  specific  heat  at  con- 
Staiit  pressure  to  its  specifn  heat  at  constant 
volume  is  about  1.2.%.  When  exposed  to  a 
temperature  of  IS''  F.  under  ordinary  atmos- 
pheric pressure,  sulphur  dioxide  condenses  to  a 
oolortos  liquid  •  having  a  qiectfic  gravity  of 


about  1.43.  The  critical  temperature  of  the 
gas  is  probably  about  313°  R.  and  the  critical 
pressure  about  79  atmospheres.  When  cooled 
to  about  105"  F.  below  zero,  liquid  sulphur 
dioxide  freeees  to  a  transparent  solid.  Liquid 
sulphur  dioxide  evaporates  rapidly  when  ex- 
posed lo  the  air,  the  evaporati^m  l)ein>?  attended 
with  the  absorption  of  a  very  considerable 
quantity  of  heat ;  a  temperature  as  low  as  140° 
R  below  zero  being  attainable  in  this  manner. 
On  account  of  this  property,  liquid  sulphur 
dioxide  has  been  employed  to  a  considerable 
extent  in  machinery  for  the  manufacture  of 
artificial  ice;  though  at  the  present  time  anhy- 
drous liquid  ammonia  is  usually  preferred  for 
this  purpo.se.  Gaseous  sulphur  dioxide  dissolves 
freely  in  water,  especially  tinder  pressure;  the 
solution  being  known  as  sulphurous  ,acid  (q.v  ). 

Sulphur  aioxidc  is  iirep.ireil  in  lart;c  quan- 
tities, in  the  arts,  by  the  simple  process  of  burn- 
inv  sulphur  with  a  proper  supply  of  air.  When 
obtained  in  this  manner,  the  gas  contains  large 
quantities  of  atmospheric  nitrogen,  but  for  maniy 
industrial  purposes  this  is  of  no  infportanoe. 
The  gas  is  used  for  bleaching  straw,  dlk  and 
wool,  and  (in  enormous  quantities)  in  the 
manufacture  of  sulphuric  acid  (q.v.).  It  is  like- 
wise employed  extensively  in  the  "sulphite 
process"  for  the  manufacture  of  paper  irom 

WOO'i 

Sulphur  dioxide  and  sulphuretted  hydrogen 
readily  combine  with  each  other  to  form  water 
and  free  sulphur,  according  to  the  equation 
SOi  +  2H,S  3S  +  2H.0;  ajjd  it  has  been 
suggested  that  ,the ,  de|iosiu  of  sulphur  that 
occur  in  volcanic  districts  have  been  formed, 
at  least  in  pan.  by  this  reaction.  In  bleaching 
by  means  of  chlorine  compounds,  it  is  found  to 
be  impo<*il)lc  to  wash  the  Inst  traces  of  chlorine 
from  the  bleached  fabric,  and  hence  it  is  cus- 
tomary to  treat  the  fabric,  after  the  bleaching 
is  complete,  with  some  substance  (called  an 
■antichlor")  with  whidl  iJie  free  chlorine  will 
combine,  to  produce  compounds  that  can  be 
more  easity  washed  out  Sulphur  dioxide  gas 
is  very  useful  for  this  purpose,  since  it  com- 
bines with  chlorine  (in  the  presence  of  mois- 
ture'^ to  form  sulphuric  and  hydrochloric  acids, 
accorJint:  to  the  equation  SO,  -(-  21 1,0  +  2CI 
'  =  *   21IC1.    The  dioxide  is  also  used 

as  an  aniisi  ptic  and  di.sinfeclani ;  but  it  is  in- 
ferior to  chlorine  in  this  respect,  and  although 
it  possesses  germicidal  powers  to  some  extent, 
it  is  seldom  used  in  sufficient  quantities  to  be 
reaUy  effective  in.  this  application. 

Sulphur'  dioxide,  SOi.  may  be  prepared  by 
distilling  fiuning  sulphuric  acid,  or  by  passing  a 
mixture  of  one  volume  of  oxyi;cn  with  two  of 
sulphur  dioxide  over  red-hot  platinized  asbestos; 
the  latter  method  liein^  now  used  to  a  consider- 
able extent  in  the  manufacture  of  sulphuric  acid 
(q.v.)  by  the  so-called  "contact  process."  The 
tnoxide  appears  to  be  capable  of  existing  in 
two  different  physical  sutes.  The  white  fumes 
that  are  first  obtained  in  the  course  of  its 
preparation  condense  into  long  prismatic  crys- 
tals, which  melt  at  62*  F.  to  a  colorless,  mobile 
liquid,  lioilin^  at  112  8"  F.  Upon  standing, 
these  prismatic  crystals  are  saitl  to  change  into 
needle-like  forms,  which,  when  heated  to  about 
122'  F.,  pass  directly  into  the  gaseous  state. 
Weber  has  shown  that  this  second  form  is  not 
.  observed  .unless  the  trioitide  contains  some 
measunbk.quaiitity  ofi  itilpliiiilie  tdd,  du^  <q 
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thr  action  of  the  trinxide  Itself  upon  moisture. 
Sulphur  trioxide  has  a  powerful  affinity  for 
water,  in  which  it  dissolves  with  a  hittinff  noise 

and  the  formation  of  sulphuric  add,  as  indi- 
cated by  the  equation  H,0  -f  SOt  ==■  HiSO*. 
The  reaction  h  accompanied  by  the  HbcrStMn 
of  a  ►,'reat  <if  ,il  of  heal. 

Sulphur  luniliines  directly  with  carbon,  at  a 
rcd-hcai,  with  the  formation  of  a  substance 
known  as  "carbon  disulphide*  (or  "carbon  bi- 
sulphide*), which  has  the  chcmicsl  formula  CSk 
The  vapor  that  is  thus  produced  may  be  con- 
densed  to  a  very  volatile,  mobile  liquid,  pes- 
sessing  a  high  dispersive  action  upon  hsht. 
Carbon  disulphido  freezes  at  about  166"  F, 
boils  (undiT  a  pressure  of  one  atmosphere)  at 
115'  F.,  has  a  specific  gravity  of  1.29  and  a 
specific  beat  of  0.247.  and  is  used  as  a  solvent 
for  rcainsi  sulphtir,  phosphorus,  gutta  percha 
■nd  nuuiy  other  substances  that  do  not  dissolve 
in  water.  It  is  almost  insoluble  in  water,  but 
nixet  retdifar  with  akohol.  ether  and  many 
kinds  of  oil.  It  is  exceedingly  inflammable, 
and  its  vapOT  forms  explosive  mixtures  with 
air  The  vapor  of  carbon  disiilphidc  takes  fire. 
\\h(.n  heated  in  contact  with  air  to  300"  F.,  ana 
this  circumstance,  taken  in  connection  with  the 
volatihty  of  the  sutistam  c  and  the  explosivc- 
ness  of  its  vapor  when  mixed  with  air,  renders 
the  use  of  the  tfmdpUde  exceedinjly  dimgeroos 
in  the  presence  of  am  sort  of  a  fwne,  or  even 
in  die  presence  of  bodice  hcnted  as  hot  as  300* 
F.  As  ordinarily  met  widi  in  commerce,  car- 
bon disulphide  possesses  an  exceedingly  offen- 
sive odor;  but  this  is  due  to  impurities,  and 
when  these  are  removed,  the  pure  disulphide 
has  an  ethereal  o<l«>r.  which  is  not  objectionable. 
The  vapor  of  carbon  disulphide  is  poisonous, 
even  when  ftrcatly  diluted  with  air. 

The  known  cotrooimds  that  contain  sulphur 
in  combination  wiw  two  or  more  otlwr  de- 
ments are  almost  innumerable,  as  are  also  the 
uses  to  which  sulphur  is  put  in  the  arts  Among 
the  simpler  compotmds  containing;  sulphur  with 
two  or  more  other  elements,  the  various  salts  of 
sulphurous  and  sulphuric  acids  are  exceedingly 
important  For  data  concerning  sulphur  black 
and  the  sulphur  compounds  that  are  in  general 
use  in  the  coal  tar  color  industry,  consult 
Clin  and  Thorpe.  'The  Synthetic  [:)yestuffs  and 
Intcnncdiatc  Products* :  also  Wahl  and  Atack. 
*The  Ifanufactnrc  of  Organic  Dyestuffs.* 
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SULPHUS,  Modiaa  Uaes  ol.  Sulphnr  is 

prepared  in  various  ways  for  t«e.  both  internally 

and  externally,  in  medicine.  It  is  used  in  the 
forms  of  washed,  precipitated  or  milk  of  sul- 
phur, and  sublimed  sulphur,  or  flowers  of  sul- 
phur, corresponding  to  the  manner  of  its  prep- 
aration from  crude  sulplmr— -Iqf  wawiing, 
precipitation,  or  sublimation.  The  prectpitat^ 
sulphur  is  regarded  as  the  most  efficacious, 
perhaps  becaose  of  its  finer  division,  which  Is 
clienucal  instead  of  mednnical.  It  is  prepared 

by  brilinR  equal  parts  of  ■^ulphnr  and  fre<hly 
■I  irked  lime  for  an  hour,  anil  iln  ii  aiMini;  <lilutc 
h\ .ii  I  '  h!(  rii  arid  ui:til  the  alkalinity  almost 
dis.«i>ii<  .ir'.  Th<  ^iilfihur  precipitates  .is  a  white 
powdi  r  a!i(l  is  w.ivhrd,  and  dried  at  a  low 
temperature.  Precipitated  sulphur  is  much 
emi^oyed  as  a  mild  laxative,  taken  in  medicinal 
doses  and  by  its  action  facilitates  cvaenation  in 
where  IntcitHMl  or  rectal  tfsordcrs  pdn- 


faOjr  faiterfere.  Sulphur  b  also  a  valuable 
remedy  in  certain  blood-diseases,  duooic  sichi- 
disrates,  dironic  bronchitis,  chranie  rlieii- 
matism.  Mc,  both  internal  administration  — 
enpeciaily  in  the  form  of  mineral  waters  con- 
l.nininir  sulphur  -~  and  sulphur  baths  beinv  often 
rriicacious.  The  administration  of  sulphur  in 
obstinate  chrnnic  ca^cs  i  f  many  diseases  often 
works  such  a  change  in  the  patient's  condition 
as  to  give  potency  to  other  remedies  given 
without  cdect.  As  a  parasiticide,  and  c^edaUy 
in  sidn  affections,  ring-worm,  itcli.  etc,  snlphur 
ointment  is  a  qKctfic,  or  at  Icnat  an  active 
cwalive  agent. 

SULPHUR  DIOXIDS.    See  Uomrno 

AMI  Oi.M i'Rmi;rri  Gxsis. 

SULPHUR  DYESJ-UFPS.    See  Coai^ 

SULPHUR  SPRINGS.  Tex ,  city,  county- 
seat  of  Hopkins  C.ountv,  on  the  Missouri,  Kan- 
sas and  Tex. IS,  .nul  ilu-  S..uii  L<juis  South- 
western railroad,s,  ahout  J-M>  mile*  northeast 
of  Austin,  the  capital,  and  75  miles  northeast 
of  Dallas.  It  is  in  an  agricultural  and  stock- 
raising  region  and  has  an  extensive  domesdc 
export  trade  in  cotton  products,  wheat,  com. 
fruit  (peaches  and  phnns).  lumey,  poultry  and 
livestock.  It  has  two  national  banks  with  a 
combined-  capital  of  $200,000.  The  educational 
insitutions  are  the  Centra!  College  (Methodist 
Episcopal.  South),  opened  in  1876^  and  public 
schools.  Pop.  about  5^151. 

SULPHURETTED  HYDROGEN 

a  gaseous  compound  of  h>-drogen  and  sulphur, 
found  abundantly  in  nature  in  gases  issuing 
from  crevices  in  volcanic  regions,  and  oc- 
casionally in  natural  gas  It  is  one  of  the  com- 
mon products  of  decomposition  of  vegetable 
substances,  especially  those  of  the  leguminous 
family.  It  occurs  in  illuminating  gas,  from 
which  it  is  scrupulously  removed  at  considcio 
able  expense.  It  is  prepared  on  a  hirgc  scdic 
by  heating  together  cquid  parts  of  vaseline  or 
paraffin  and  snlphur. 

Sulphuretted  hydrogen  is  a  colorless,  in- 
flammable gas.  burning  with  a  Mn>li  tlami .  and 
having  an  extremely  offensive  ih\"t.  similar  to 
thai  of  rotten  cgRS.  It  is  very  poi*.<inous:  when 
inhaled  in  small  quantity  producing  nausea  and 
headache,  and  in  large  quantity,  asphyxiation. 
One  pan  of  the  gas  in  200  parts  of  air  is  fatal 
10  horses,  and  one  part  of  gas  to  800  of  air 
is  fatal  to  dogs.  It  is  soluble  in  water  in  die 
proportion  of  4.4  volumes  of  gas  to  1  voltmte 
of  water  at  32"  F  .\t  higher  temperatures 
less  of  the  gas  is  held  in  solution.  .Mcohol  at 
32"  dissolves  179  times  its  own  \<ilnme 

The  aqueous  solution  of  sulphuretted  hy- 
drogen is  known  as  hydrosulphuric  acid.  It 
smells  of  the  gas,  and  decomposes  on  standing, 
deporting  sulphur,  and  the  hydrogen  oxidizing 
into  water.  Its  solution  in  glycerine^  hmr^ 
ever,  keeps  good  for  a  long  time. 

The  gas  may  be  liquefied  at  ordinary  tem- 
peratures by  submiitsTiK  it  fn  a  pressure  ..f 
17  atmospheres  —  that  is.  about  2-^<l  pi  iind'- 
to  the  square  inch  Liquid  sulphuretted 
hydrogen  is  a  rnli.rless.  mobile  liquid  which 
freezes  or  snidiiies  at  —  117'  F..  and  boils  at 
—  TP"  In  its  Hqdd  form  it  is  nearly  inert 
chemically. 

Sulphvretted  hydrogen  it  used  in  targe 
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4|nMltities  in  iHo  niaiuif aciurc  nf  --ulphurir  acid 
to  remove  the  arsenic  which  is  found  in  larper 
or  smaller  percentage  in  all  add  made  fri  in 
pyrites.  It  is  also  used  to  precipitate  copper 
from  solutions  containing  salts  of  copper,  and 
for  ]H-edpiutiog  gold  and  cilvcr  from  sweep> 
infrs  and  other  waste  material.  In  tbe  chemist'a 
hKtrntnry  it  is  one  of  the  most  valuable 
reagents. 

SULPHUKIC  ACID,  or  OIL  OF  VIT- 

RIOL.  a  common  and  exceedtnidy  intporttint 

oxy-acid   of    sulphtir.   havinir  Bie  chemical 

formula  H.SO4.  It  was  first  prepared  hy  Geber, 
in  the  Sth  fcniury,  l>y  distiilinR  alum;  and  in 
the  iSih  century  it  was  manufactured  hybiirnine" 
sulphur  with  saltpetre,  though  the  identity  of 
the  product  so  obtained  with  that  dcscnlied  I  v 
Geber  was  not  established  until  near  the  end 
of  the  16th  century.  Considerable  quantities 
of  sulphuric  add  were  formerly  manufactured 
by  die  ^stilhition  of  ferrous  sulphate,  the  prac- 
tice of  Uiis  method  datine  from  the  early  part 
of  the  18th  centur>'.  At  the  present  time  prac- 
ticallx  all  of  the  sulphuric  acid  that  is  used 
h  prepared  from  sulphur  dioxide  gas,  cither  by 
the  "chamber  process.*  or  by  the  more  recently 
perfected  "contact  process,"  both  of  which  are 
described  in  this  article. 

When  pore  and  free  from  water,  sulphuric 
add  is  a  colorless  liquid  with  an  oily  appear- 
ance^ and  a  qiecific  gravity  of  1.89.  It  may 
be  readily  frosen,  the  sdhdified  add  mehfaig 
again  at  50.9'  F.  It  exhibits  the  phenomenon 
of  surfusion  to  a  marked  extent,  and  the  liquid 
acid  cat)  Ik-  cooled,  much  below  the  meliin(f 
point  here  given,  without  inducing  soluiit'ica- 
tion ;  but  if  a  crystal  of  the  solid  acid,  or  a 
small  amount  of  sulphur  trioxide.  be  added  to 
die  Siqiercoolcd  fluid,  crystallization  begins  at 
once,  and  the  temperature  rises  until  it  becomes 
50.9*  F.,  after  Which  no  fnrdicr  solidification 
ooenrs.  The  presence  of  a  trace  of  water  in 
the  add  lowers  die  freenng  point  nearly  to  32* 
F.  If  five  parts  (by  weight)  of  sulphuric  acid 
be  mixed  with  nearly  one  part  of  water,  and 
the  solution  is  cooled  by  a  freezing  mixture, 
a  definite  hydrate  of  sulphuric  acid,  having  the 
composition  IIiSO.  -'H-f^,  crystallizes  nut  at 
45°  F  Another  solid  hydrate,  having  the  com- 
position H>S04  +  4H>O,  may  also  be  prepared 
by  cooling,  to  a  much  lower  temperature,  a 
mixture  of  sulphuric  add  and  water,  containing 
57j6  per  cent  of  water.  Several  other  hydrates 
are  also  believed  to  exist,  and  special  study  has 
been  expended  upon  them,  on  account  of  thdr 
importance  in  the  illustration  of  the  "hydrate* 
theory  of  solutions.  (Considt  Mendeleeff, 
*  Principles  of  Chemistr>','  Vol.  II).  Sulphuric 
acid  has  no  really  (iet'inite  boiling  point  It 
begins  to  boil  at  about  550°  F.,  the  distillate 
containing  sulphuric  add,  water  and  sulphur 
trioaddc.  (See  $in.ratm).  The  temperature 
of  die  liqidd  may  be  raised  to  640"  F..  how- 
ever, before  a  state  corrcqmodins  in  definite^ 
ness  to  the  boiling  point  of  water  is  attained, 
the  vapor  that  passes  off  then  consisting  en- 
tirelv  of  wat<  t  \  apor  and  free  sulphur  trioxide. 
At  higher  temperatures  the  decomposition  is 
even  more  complete.  Thus  if  a  stream  of  the 
acid  be  allowed  to  flow  over  rcdhot  bricks,  it 
is  broken  up  into  sulphur  dioxide  (SO*),  free 
OTfygen  and  water-vapor.  If  die  gases  re- 
suimg  fraan  this  decmnpowdon  fr»  passed 


ihrou^'h  cool  water,  and  the  steam  that  thty 
contain  is  condensed  and  the  sulphur  dioxim 
removed  by  solution,  a  supply  of  pure  oxygen 

fas  is  ohtanu-d  Pure  anhyorous  sulphuric  add 
as  a  specific  heat,  at  ortfiuaiy  tempoatures,  of 
about  0J4.  and  a  oodRdent  01  omanston 
(Fahrenhdt  scale)  of  about  O.00031O.  The  con- 
centrated acid  is  a  powerfully  corrosive  poison, 
destroying  organic  tissues  rapidly,  and  even 
charring  paper  and  wood  It  is  also  poisonous 
(though  far  less  violently  so)  when  adminis- 
tered in  any  considerable  quantity  in  a  highly 
dilate  form.  Concentrated  sulphuric  acid  has 
a  powerful  affinity  for  water,  its  combination 
with  water  being  attended  by  the  evolution  of  a 
large  amount  of  heat  The  strong  acid  is  used 
as  a  drying  agent,  for  removing  moisture  from 
gases.  For  mis  purpose  it  is  sometimes  suffi- 
cient to  allow  the  gas  to  stand  for  a  time  in  a 
receiver  containing  a  di.sh  of  the  concentrated 
acid;  but  a  more  etTective  mode  of  procedure 
consists  in  passing  the  gas  through  tubes  that 
are  partially  filled  with  fragments  of  pumice 
that  have  been  wetted  with  tiie  add. 

Chemically,  sulphuric  acid  ts  dibasic,  dther 
or  both  of  Its  hydrogen  atoms  bring  replace- 
able by  metals  or  other  bases,  the  compounds 
that  are  thus  formed  being  termed  "sulphates." 
With  the  metals  of  the  alkalis  (which  arc 
monovalent),  sulphuric  acid  therefore  forms  two 
kinds  of  sulphates,  which  may  be  suflicicntly 
illustrated  by  the  potassium  salts.  If  one  of 
the  hjrdrogen  atoms  of  the  acid  is  replaced  by 
potassltmi,  Ac  resulting  salt,  HKSO«.  is  called 
'hydrogen  potassium  sulfate,*  or  "add  po- 
tasamn  sulphate*;  vdiilc  if  bodi  are  replaced 
the  resulting  salt  has  the  formula  K,S04,  and 
is  known  as  "normal  potassium  sulphate."  Many 
of  the  sulphates  of  the  metals  occur  native 
in  large  f)uaiiti>ies,  and  many  of  them  arc  of 
great  value  in  the  arts  Those  that  are  of 
especial  importance  are  described,  in  this  en- 
cyclopedia, under  the  metals  (or  other  bases) 
with  which  the  acid  is  combined.  The  sulphate 
of  hMium  is  perhaps  the  most  Insoluble  salt 
known.  It  is  formed  whenever  a  soluble 
barium  salt  (such  as  the  chloride)  is  added  to  a 
solution  of  a  soluble  sulphate;  and  its  forma- 
tion constitutes  a  valuable  test  for  sulphuric 
acid  and  the  sulphates  See  Chemical 
Analysis. 

When  sulphnr  trioxide  is  dissolved  in  anhy- 
drous sulphuric  acid  in  the  proportion  of  one 
molecule  of  the  trioxide  to  one  of  the  arid,  a 
definite  coanoond  havins  the  formula  HiSiOt 
(or  H.SO«i^)  is  obtained.  When  pure,  this 
substance  is  known  as  "pyrosulphurir  acid.* 
It  is  a  dibasic  acid,  forming  salts  which  are 
termed  "pyrosulphates."  hut  which  are  of  com- 
paratively little  practical  importance.  I'yro- 
sulphuric  acid  forms  large  crystals,  which  melt 
at  95°  F.,  and  it  is  easily  decomposed  by  beat 
into  ordinaiy  sulphuric  add  ana  free  SUl^Mir 
trioxide.  Fuming  sidphuric  add  (now  com- 
monly known  in  the  arts  as  *oletnn*  but  for- 
merely  called  "Nordhauscn  oil  of  vitriol")  con- 
sists of  a  mixture  of  pyrosulphuric  acid  and 
ordinary  sulphuric  acid  and  may  be  regarded 
as  a  solution  of  sulphur  trioxide  in  siilphtiric 
acid,  the  trio.xide  no-  tieiiiK:  prrsen;  in  sufln  ient 
quantity  to  convert  the  ordinary  acid  entirely 
into  pyrosulphuric  acid.  It  fumes  strongly  in 
the  air,  gives  off  sulphur  trioxide  wheo  heated. 
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and  is  prepared   »>y   the  •contact  prpcns,* 

dc5cril)ed  in  this  article. 

The  uses  of  sulphoric  acid  in  chemistry  atk! 
in  the  arts  are  past  entuneraiion :  for  thi»  »cid 
ii  one  of  the  most  important  chemical  rah> 
stances  know  n.  and  It  is  employed  19  M  many 
industrial  processes  that  it  has  been  said  that 
ihc  weafth  and  pro^jx  t!tv  of  a  nalion  ran  he 
cstimatrd  from  tti  cuiti^umption  of  suli»hiiric 
jukI  About  half  of  the  total  quantity  manu- 
faciurtil  Hi  the  United  States  is  consumed  in 
the  preparation  of  fertilizers.  The  two  ^-cnoral 
nirthofh  now  in  use  for  manufarturinK  the  acid 
arc  'Uicril  cd  in  this  article. 

The  sulphur  ttscd  lor  the  roaaufactitre  of 
tttlpharic  add  is  olnatiied  (t)  ffYnn  the  xases 

fenerated  hy  huminp  iron  pyrites  (FeSj).  (2) 
rom  the  siilphnr  deposits  of  Louisiana,  Sicily 
and  elsewhere,  and  (3)  to  .»  \rry  limited  ix- 
tent  from  the  waste  Rases  given  ofF  hv  sul- 
jjliuic  siiu  hi  r-  At  tin-  present  tim<  ji>  iiit  >  i> 
the  most  im{>urtant  source,  hut  it  is  probable 
diat  smelter  gases  will  be  utilized  to  a  ^really 
increased  extent  in  the  fmure,  and  they  may 
eventuallv  compete  with  pyrites.  The  sulphur 
dioxide  that  ti  mnr  wasted  by  dischargiaK  the 
fumes  from  smelters  into  the  air  would  far 
more  tb.iii  supply  the  I'nitrd  State?  with  stil- 
phuric  nciA  Moreover,  the  lumes  are  exceed- 
ingly objectionable,  and  they  destnictive  to 
vegetation. 

The  fundamental  principles  in  the  manu- 
facture of  sulphuric  and  are  (!>  to  oxidize  sul- 
phur or  a  suitable  sulphide,  so  a-  lu  obtain  sul- 
phur dioxide,  SO>;  (2)  to  further  oxidixe  this 
to  the  trioxtde,  SO,;  and  (3)  to  effect  die 
ronilimatinti  nf  the  trioxidc  with  water,  in  ac- 
cordaiiif  uitt)  the  enuation  SO»-l-HiO  HtSO*. 
In  attemptiti);  to  carry  o\ii  the  sccotui  ni  these 
processes,  how  vcr,  we  an-  confronted  by  the 
f.ict  that  sulphut  (iio\i(i(  (|o<  -  not  readily  talte 
up  oxygen,  so  as  to  become  completely  con- 
verted mto  the  trioxidc.  To  effect  this  oxida- 
tion we  are  in  fact  compelled  to  resort  to  one  or 
the  other  of  two  expedients:  (1)  To  mix  a 
certain  amount  of  an  oxide  of  nitrogen  with  the 
sulf^wr  dioxide  and  air  — the  oxide  of  nitro- 
pen  t!ii-n  acting  ri^  a  ^oiX  01'  **■  arricr*,  taking'  up 
oxv^itii  frum  the  ;ni  and  jusiiiij;  it  on  to  the 
sulphur  dioxide;  or  (2)  to  suluect  a  tnixtiir*' 
of  air  and  sulphur  dinxide  (0  the  action  ot  a 
suitable  catalyzer  Tli«  firNt  of  these  expe- 
dients is  used  in  the  "chamber  orocess*  and  the 
second  in  the  •contact  pfore«S.* 

The  first  step  in  the  iBtnufaeture  of  sul- 
phnric  add  is  to  provide  a  suitaMe  supply  of 
sulphtir  dioxide  pas.  This  is  usually  obtained 
fiy  bumitii;  sulphur  or  iron  pyrites  in  a  special 
furnace  and  ro'>-i'1<  r  ihli  skill  hk!  iu<l^rmcnt 
are  rt<|uired  in  tins  part  ot  the  ojicration.  to 
obtain  vas<  s  of  proper  composition.  It  is  also 
important  to  minimi?**  thr  qn.intitv  of  dust  that 
the  KSSes  carrv  over  itit..  the  later  parts  of  the 
process.  SettltnR  chamltcrs.  baftle  plates,  centrif- 
unl  separators,  paralleliibte  separators,  and 
filtration  through  piles  of  marbles  or  other 
loosely  affk'Tecaled  solid  lumps  are  among  the 
(hvici  -  -'If  the  t.rTi.ival  of  the  dti^t. 

Chamber  Process.— In  manufacturing  sul- 
phuric acid  '  '  'H<  so-called  "chamber  process" 
the  hot  gases  i  r,  m  the  buniers  (consisting  «>f 
air,  sulphur  diovnU  .md  moisture)  pa^*  first 
over  "rater  pots,*  which  contain  nitrate  of  soda 


and  sulphuric  acid,  and  whirh  i;uc  ntf  the 
nitric  oxide  g:as  that  is  to  act  a»  an  oxygen 
carrier  Then,  after  passinx  through  die  dust- 
removing  apparatus,  the  fCioei  are  passed  np- 
ward  through  a  tower  (technically  known  a> 
a  "Glover  tower*)  that  is  loosely  filled  with 
fragments  of  coke,  pttmtre.  acid-proof  stone- 
ware or  other  inert  ni.iti  rMl  tn  ilislribute  the 
flow,  and  here  they  utv  met  I  v  a  downward 
stream  of  aqueous  sulphuric  an<l  obtained  from 
a  later  stage  of  the  procc^^  and  containing 
oxides  of  nitrogen  in  solution:  The  precise 
reactions  liut  occur  cannot  l>e  discus  re! 
putiy  becaiuc  diey  are  complicated,  [  .inlv 
because  thqr  mtt  not  fulbr  understood.  The 
general  effect.  bowe«-er,  is  to  oxidize  the  SOi  to 
SOi.  and  the  downwaril  n<A\  ing  stream  of  weak 
acid  dissolves  the  SUs  -ind  thereby  l>eromes 
siroiiLTtr  In  certain  plant-  of  mctu  ili  ign 
tile  oxiil.itiDii  of  the  sulphur  tiioxitk  au'I  !he 
ab>f>( jition  01  the  riMilimg  triuxide  are  curi  'l 
out  in  a  !>«rriet>  of  Glover  towers,  without  the 
use  of  chambers  of  any  sort;  hut  it  is  usual, 
after  the  gases  have  passed  through  one  or  two 
Glover  towers,  to  cause  them  to  cntct  btfgc 
lead^lined  chambers  <from  which  the  process 
takes  its  name),  where  the  oxidation  of  the 

dioxide  and  the  conscqutni  st rrntythciiinL.'  'u' 
iht  acid  arc  continued.  I.i<|iitd  miIijIiciu  .in-l 
settles  ill  ihc  bottom  o]'  ihe>f  rh.itiitiM .iin!  i» 
drawn  off  trom  time  to  time.  Steam  or  water 
is  spra>Yd  into  certain  of  the  chambers,  as 
needed,  to  provide  the  HsO  that  is  required  for 
the  formation  of  the  HiSOi.  The  gases  cOauniR 
from  the  last  chamber  are  passed  up  through  a 
*Gay-Lussac  tower.*  which  rrsemhtes  the 
Glover  lower  in  general  convi ruction  The 
liquid  that  is  sent  down  throukdi  ibis  tuvver. 
however,  IS  coticciit rated  >nlpliiiri(-  .u  id.  .»nd  its 
purpose  IS  to  absorb  the  nitric  oxidi  ha>  that  i's 
present,  thereby  preventing  its  loss  and  tlmmt- 
ishing  the  quantity  of  nitre  that  mu^t  be  used  in 
the  early  part  of  the  process.  Upon  leaving 
this  tower  die  gases  (which  then  consist  mainly 
of  nitrogen  and  oxygen)  enter  a  stack  and  pass 
off  into  the  atmosphere  The  acid  that  is 
drawn  off  from  the  bottom  of  the  final  Gay- 
Lussac  tower  contains  ovidt-  f  t  liiirnkj.r)  in 
solution,  and  is  inirodneed  (  dilutttl.  a-  ui.iv  lie 
necessary,  with  u.  ,ik<  r  .icid  >  into  the  t«.»ps  of 
the  Glover  towers.  As  the  acid  passes  down 
through  a  Glover  tower,  however,  the  heat  due 
10  tne  reactions  that  occur,  added  to  that  tvhich 
the  entering  gases  already  pos-ess*  drives  off 
the  nhrous  oxides,  and  these  keep  rctuniing 
upward  through  the  tower  with  the  tulf^ur 
oxides  and  air.  while  acid  nearf\  ''rtc  from 
nitrous  oxides  comes  away  frorii  tin  Itottom 
of  (111  lower. 

Sulphuric  acid,  as  made  Ity  the  chamber 
process  (and  esptrially  when  made  from  pyri- 
tes) is  likely  to  be  contaminated  with  lend, 
arsenic,  nitrons  oxides  and  in.xny  other  sub- 
stances. Certain  of  these  may  be  removed  in 
considerable  measure  by  treatment  with  snt» 
phnrrfied  hydrogen,  if  an  acid  of  high  purity 
IS  required,  however,  it  is  better  to  make  it  hr 
the  contact  prrK-ess_  presently  to  be  di  scrrbed 
Whefi  treated  with  sulphuretted  hvHrnven  for 
the  removal  of  impurities,  the  acid  should  not 
have  a  greater  sppcific  gravity  ih.in  14,  cor- 
rrsporidin«  to  .il>oni  >(t  per  cent  of  actual 
|liS(b.  and  must  be  diluted  to  this  strength  if 
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it  is  already  stronper  After  the  removal  of 
the  arsenic  the  purified  acid  is  concentrated  by 
evaporation  if  a  strong  product  is  renuired. 
The  cvspontioil  may  be  carried  out  in  leaden 
pans,  but  a  better  product  is  obtained  by  effect- 
rag  At  concentration  in  platinum  stills.  ^Owing 
to  die  hi^  cost  of  platinum,  however,  it  is  com- 
mon to  perform  the  c\  aporation  in  a  scries  of 
evaporating  dishes  consti iicicci  of  fused  silica. 
These  are  arranged  like  a  flight  of  steps,  the 
lip  of  each  one  projecting  out  over  the  next 
dish  below.  A  slow  stream  of  acid  i*;  kept 
'running  down  through  the  cascades  of  dishes, 
while  heat  is  applied  to  each  dish  from  beh>w. 
^Iien  an  apparatttS  of  this  kind  is  properly 
arraiigid  and  operated  it  gives  excellent  re- 
stilts.  Hoods  should  he  arranged  over  the 
dishes,  however,  to  take  up  the  vapors  that  are 
given  off  and  dispose  of  them  in  some  proper 
way. 

The  Contact  Process. —  In  the  contact  proc- 
ess for  the  manufacture  of  sulphuric  acid,  the 
sulphur  dioxide  is  caused  to  combine  with 
Ac  oxygen  of  the  air  by  bringing  the  mixed 
gases  into  contact  with  finely  divided  platinum, 
or  with  platinized  asbestos.   The  catalytic  ac- 
tion of  platinum  (that  is.  its  power  of  inducing 
combination  in  this  way.  wiihom  brine:  itself 
consumed  or  otherwise  piimatutitly  affected) 
was  (Jiscovcrod  by  Sir  HiMtiphrey  Da\y,  in  1818; 
and  in   1824  Docbercimr  showed  that  finely 
divided  platinum  can  effect  the  ignition  of  a 
)Ct  of  hydrogen,  when  this  ^as  impinges  upon  it 
m  contact  with  air.   Peregrine  Phillips,  of  Bris- 
tol. &igland,  first  produced  sulphur  trioxide  by 
ntinzing  the  cataljrtic  effect  of  finely  divided 
platinum  upon  a  mixture  of  oxygen  and  sul- 
phur dioxide,  taking  out  a  patent  for  this  proc- 
ess in   1831  ;   and  Srhucider,  in  lfvJ8,  made  a 
working  model  of  an  apparatus  for  manufac- 
turinp  sulphuric  acid  by  this  method.   Sitice  that 
time  many  attempts  havr  been  made  to  make  the 
contact  process  ijr.iv  tu  . title  for  the  manufacture 
of  sutohuric  acid,  and  many  otfwr  catalytic 
agents  nave  been  tncd  besides  platintnn.  It  was 
not  until  about  1898,  however,  that  the  various 
practical  difficulties  involved  in  the  process  were 
satisfactorily  overcomt ,  l  iri^ely  thioii^-h  the  la- 
bors of  Herr  Knietsch  ot  tin-  I5adib.clic  Anilin 
und  Soda-Fabrik,  a  Gerttian  cotnpaiiy  for  the 
manufacture  of  chemical  substances  of  nearly 
evtr>'  kind.    It  was  found  that  the  prime  00ll> 
dition  of  success  in  the  application  of  the  con- 
tact method  is  that  the  gases  that  are  treated 
diall  be  absolutely  free  from  dust,  arsenic, 
mercury  and  certain  other  substances.  The 
gases    from    the    pyrites-roaster    art  cooled 
very  slowly  and  .ire  tlu  n  purified  by  riUralioii 
and  wasliiiiK-    V\  hen  passt  d  to  the  tubes  con- 
taining the  platinized  asbestos  that  is  used  as 
the  catalytic  agent,  100  volumes  of  the  roaster- 
gas  contain  7  volumes  of  sulphur  dioxide,  10 
volumes  of  oxygen  and  83  volumes  of  nitrogen 
(from  the  air).  The  catahrtic  platinum  is  mam- 
taincd  at  a  temperature  of  about  750*  F.,  since 
it  is  found  tha;  at  this  temperature  the  i)roduc- 
tion  of  sulphur  irinxidc  is  ahnut  98  per  cent 
of  the  theoretical   j^ri ulnci ir ni.     The  nitrogen 
that  is  present  has  no  mlhunce  upon  the  reac- 
tion, when  the  apparatus  is  working  properly. 
The  sulphur  trioxide  that  is  produced  by  this 
method  needs  only  to  be  dissolved  in  previously 
lirepared  sulphuric  add  containing  more  or  less 
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wattr,  in  order  to  yield  an  acid  that  is  quite 
pure.  It  might  naturally  be  supposed  that 
water  would  be  the  best  alisorbetit  for  the  tri- 
oxide; but  it  is  found  that  an  acid  that  contains 
from  97  to  99  per  cent  of  HtSO*  is  a  better 
absorbent;  and  m  the  practical  conduct  of  the 
process  die  trioxide  is  absorbed  by  an  acid  of 
this  Strength;  the  stronger  acid  that  its  soliition 
yields  being  continuously  drawn  off  and  con- 
tinuously replaced  by  fresh  supplies  of  the  97 
to  99  per  cent  acid,  except  when  fuming  acid  of 
a  very  hijxh  dck::ee  of  concentration  is  w.iiitrd. 
The  minute  details  uf  the  contact  process  are 
trade  secrets  .m  i  arc  carefully  guarded. 

The  standard  work  on  sutjilutric  acid  mani^ 
focture  is  Lunge's  <  Sulphuric  Acid  and  Al- 
kalL*  Veiy  good  general  accounts  will  be 
found,  however,  in  Rogers'  ^Manual  of  Indus- 
trial Chemistry >  and  Aorp's  ^Outlines  of  In^ 
dustrial  Chemistry.* 

AuAK  D.  Rismw. 

SULPHURIC  ETHER.   See  Ether. 

SULPHUROUS  ACID,  an  acid  having 
(probably)  the  formida  HiSOi,  and  prepared  bv 
dissolving  sulphur  dioxide  gas  (see  SuIiPUUR} 
in  water  to  saturation ;  the  acid  being  fomied 

hy  the  union  of  one  molecule  of  the  dioxide 
with  one  molcule  of  water,  according  to  the 
equation  SOi  +  HjO  ~  HiSO,.  Siilphurcms 
acid  has  never  been  isolated,  and  is  known 
only  in  its  a(|iicous  solution,  in  combination 
with  bases  in  the  form  of  the  salts  known  as 
'sulphites,*  and  as  a  solid  hydrate.  At  70*  F. 
water  dissolves  about  35  times  its  own 
volume  of  sulphur  dioxide;  the  solubility  bong 
greater  at  lower  temperatures,  and  less  at  higher 
ones.  When  an  aqueous  solution  of  sulphurous 
acid  is  cooled  below  41°  F.,  a  cr>'stalline  hy- 
drate of  the  arid  separates  out,  the  composition 
of  which  is  not  definitely  known.  Sulphurous 
acid  has  the  taste  and  smell  of  sulphur  dioxide 
gas,  and  is  strongly  add.  It  rea<uly  gives  off 
sulphur  dioxide  gas,  and  upon  standing  in  con- 
tact with  the  air  it  gradually  absorbs  oxygen 
and  becomes  converted  into  sulphuric  arid.  Its 
composition  is  also  modified  by  the  aciiun  of 
lijLrht,  pruliably  by  the  formation  of  a  more 
complex  o\y-acid  of  sulphur.  It  acts  as  a 
di'iaL-ic  acid,  combining  with  the  oxides,  hy- 
drates and  carbonates  of  manv  of  the  metals 
to  form  salts  (that  is,  sulphites)  which  are 
readily  decomposed  by  the  addition  of  stroi^^ 
acids,  with  the  liberation  of  sulphur  dioxide. 
It  is  used  in  the  bleaching  of  silk  and  wool 
but  not  so  much  as  formerly,  having  been 
largely  displaced  by  hydrogen  peroxide.  When 
the  hydrogen  atoms  of  tlie  acid  are  both  re- 
placed by  a  metallic  base,  the  resulting  salt  is 
called  a  "normal  sulphite" ;  and  when  only  half 
of  the  hydrogen  of  the  acid  is  so  replaced,  the 
salt  is  called  an  *add  sulohite,*  or  a  *bisul- 
pihite.*  Both  of  the  sulphites  of  sodium  are 
extensively  used  in  photography ;  the  normal 
sulphite  having  the  formula  NajS0»7H»0,  and 
the  acid  sulphite  the  formula  HNaSOt.  (See 
Photocraphy).  ItKliistrially,  the  bisulphites  of 
calciinn  and  of  magnesium  arc  of  exceeding 
itnportance,  since  the  aqueous  solutions  of  these 
substances  possess  the  power  of  dissolving  the 
gummy  matters  by  which  the  fibres  of  certain 
lands  of  wood  are  cemented  together.  Upon 
tUs  property,  the  *siilphtle  process*'  for  the 
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ni.in(if.-icturr  of  wockI  pulp  h  based.  (Sc« 
Papkr)  Calcium  Mitphitc  is  alio  used  in  the 
brewinp  ituinstn 

SULPICIANS,  sul-pt.sh  i-4nz.  Sec  ( )Ri»Jts. 

RniciovB. 

8ULPICIUS  8BVSRU8.  »ul-pbb1-fis  s^- 
vi'rfii,  Roman  ecclesiastical  writer:  h.  Aqiii- 
lania,  363  a.».;  d.  MarsciUcs,  hrtwcrn  410  am! 
429.  He  m-as  from  a  family  of  hi^h  rank  and 
in  the  practice  of  \]\c  law  .(t  Tinilnnsc  attained 
a  prcat  rcptltation  for  learning  and  eloquence 
and  1(  d  a  gay  though  charitable  life.  The  death 
of  hi«  wife  led  him  to  more  serious  pursuits. 
Having  entered  a  monastery,  he  spent  some 
y«tn  in  pnomng  w  abridgment  of  the  scrip- 
titral  narivttve.  which  from  the  purity  of  its 
style  was  long  a  favorite  textbook  in  the  schools 
of  the  Middle  Akcs,  but  is  liable  to  the  charRC 
of  serioii?  t.Tnijx  rini;  with  the  facts,  arising 
in  part  protaMy  from  the  desire  to  rofnikc  in 
this  gui^c  s<'mc  coiiK  mporary  ruUTS,  He  con- 
tinued this  history,  dr^irilniiR  the  dcstrnriion 
of  Jerusalem  and  brin^;iiik'  the  narrative  down 
ID  his  own  time,  under  the  title  of  'The  Chron- 
icle of  Sulpicius  Severus,'  in  which  he  varies 
flMterially  from  Joscphas.  His  other  world  are 
Oife  of  Saint  Martin,  Bishop  of  Totirs> ; 
'Three  DialoRues>  and  a  collection  of  letters. 
From  the  elcRance  of  his  Latinity  he  was  called, 
not  undeservedly,  "tbr  Christian  SaUoSl.*  His 
woiks  have  been  ottcn  printed. 

.SULTAN,  in  Arabic,  signifies  monarcll» 
nder.  The  utlc  is  home  by  various  Moham- 
medan rulers,  while  the  Tttnnsh  emperor  as- 
mmes  the  title  of  SiiltaiMt-selatin,  *  Sultan  of 
sultans.*  The  daughters  of  the  sultan  have 
also  the  title  of  siilian.  The  tide  of  sultana 
is  given  out  of  Turkey  to  the  chief  concubines 
of  the  sultan,  but  no  such  title  is  in  use  for 
them  in  Turkey.  If  the  mother  of  the  sultan 
is  living  she  is  styled  sultan  I'alide. 

SULU,  soo-loo'.  or  JOLO.  hd-15'.  PhiUp- 
pines.  (1)  An  archipelago,  consisting  of  over 
400  island"!,  fnrminf^  the  southern  central  por- 
tion of  the  Philipptne  Archipelago,  lying  be- 
tween the  parallels  4'  30'  and  121'  52*  N.  lat. 
and  the  meridians  llO"  25'  and  121*  52'  F.  long  ; 
area  1,02^)  square  miles.  The  archipela^^o  is 
snrrntit'drd  by  the  Sulu  and  Mindanao  seas  on 
the  iior'li  and  west  and  the  Celebes  Sea  on  the 
south  and  east  The  islands  form  a  long  chain 
extending  from  northeast  to  southwest  and  arc 
divided  into  five  principal  groups:  (I*)  Balan- 
Kuingtii;  (2)  Pafigutarang;  (3)  Sulu;  (4) 
Tapnl;  (5)  Tawi  Tawi  The  lacKcr  islands 
are  generally  high  and  of  volcanic  formation; 
the  smaller  islands  are  low  and  rest  on  coral; 
mountain  chains  traverse  the  island*  of  Sulu 
and  Tawi  Tawi.  The  larger  islands  are  fer- 
tile; rice,  coffee,  chocolate,  com,  hemp,  saffron. 
irnKgo^  sesame  and  cotton  are  cultivated,  hut 
not  as  a  nde  for  export  The  raising  of 
horses,  cattle  and  goats  is  an  important  indns- 
try;  there  is  some  metal  wortdng  in  the  manu- 
facture of  chisels,  knives,  etc  ,  and  weaving  for 
home  consumption  The  chief  industry  from 
the  commercial  slamlpoiin  is  pearl  and  pearl 
^lirll  fiNlmin,  lar^;!  <niarititir<  of  pearl  shell 
especially  being  exported;  other  exports  are 
shark  s  fins,  beche  de  mer  and  native  cordage. 
The  trade  is  larcciv  in  the  hands  of  tne 
Qiiroc.  The  fuiisis  lontaiti  manv  of  the  most 
vthtahlc  woods  of  the  East.   Tiie  people  of 


the  archipelago  arc  dMded  into  four  grooM, 
aeeordin^  to  Adr  origin  and  custNimst  <a> 

The  Ciuimbajanos.  the  aborigine";  li\'ing  in  the 
mountains;  (\>)  the  Malay  and  Vi«a>-an  slaves; 
(c)  th<  Samalev ;  (d*  the  Moros  proper,  the 
(lomiiiatinK  r.ue  Mohattinu  il.niism  is  the 
prevailing  reliKif>n ;  polyt'.Tni\  .ind  slavery  are 
recognized  institutions.  I'irac\  was  formerly 
a  regular  occupation  of  the  people  and  their 
depredations  were  carried  as  far  as  Singapore. 
(See  Itana).  Spain  never  occupied  but  a  few 
towns  on  the  coast  and  the  native  government 
remained  largely  independent  of  Spanish  do-  * 
minion  When  the  islands  were  transferred  to 
the  United  States,  after  the  Spanish-Ameri- 
can War,  neicotiations  were  immediately  begun 
for  evtaMishiuK  satisfactory  relations  between 
the  I'niied  States  Kovrrnment  and  the  sultan 
of  Sulu  and  his  dalos  (or  chiefs).  In  August 
1>  1  treaty  was  signed  in  accordance  with 
which  the  sovereignty  of  the  United  States  over 
the  whole  archipelago  was  recognized,  but  the 
gnvcnmient  of  the  sultan  ^aod  mitos  continnad 
vnder  this  supreme  jurisdiction,  the  rights  mi 
religion  of  the  Moros  to  lie  resprcted.  with  the 
following  important  stipulations :  the  Unite*! 
Stales  shall  occupy  and  control  such  parts  of 
the  archipelago  as  public  iniercM  demands,  aii\ 
person  can  purchase  land  with  the  sultan's  con- 
sent; piracy  shall  be  su{iprcssed:  American 
courts  shall  have  jurisdiction  except  between 
Moros;  the  American  government  snail  protect 
the  island  against   foreign  aggression.  Pop. 

i estimated)  22jb80.  (2)  A  group  of  islands  m 
le  central  part  of  the  Snlu  Archipebgo,  N-ing 
between  the  Balanguingui  group  on  the  norin 
and  the  Tapul  group  on  the  south  ;  area  380 
square  miles.  .^1  of  the  larger  islands  of  this 
group  arc  volcanic,  each  of  them  being  formed 
of  a  central  peak  sloping  to  a  narrow  stretch 
of  level  coast  land;  the  islets  arc  generally 
rocks.  All  the  staples  of  the  archipelago  are 
cultivated;  a  small  amount  of  hemp  and  indigo 
is  eaqmned;  but  cattle  raising  and  fishing  oc- 
cupy a  larger  nmnbcr  of  the  wihabitants  The 
traae  between  ishnds  is  by  native  craft ;  the 
port  of  export  is  the  town  of  Sulu.  Pop  14,.^ 
(3)  \n  island,  the  central  and  laru'cst  one  of 
the  Siilii  k'roup;  area  333  sud  -k  n  I.  >  It  is 
traversed  from  northeast  to  souihwcsi  l.y  ihr<c 
nearly  parallel  mountain  chains,  between  which 
lie  fertile  valleys;  there  are  several  important 
peaks,  of  which  the  hi^est  has  an  devatioo 
of  2,894  feet.  There  are  numerous  small 
breams;  whidi  are  nearly  or  completely  dry 
during  the  summer  season.  The  climate  is 
particularly  good,  the  temperature  being  even 
and  unusually  cool  for  the  latitude  The  soil 
IS  fertile  antf  i>  well  cultivated;  rice,  huvsever. 
is  imported  and  the  chief  articles  of  exp<»rt,  a> 
in  the  rest  of  the  Sulu  Archipelago,  are  the 
products  of  the  fisheries.  The  mountmns  arc 
heavily  wooded  and  valuable  cabinet  woods 
are  also  among  the  exports.  Under  the  Ameri- 
can jurisdiction,  a  school  has  been  fStlMished 
on  the  island.  (4)  A  town,  capita!  of  tlw  Sulu 
Archipelago,  situated  on  the  northwest  coast 
of  Sulu  Island.  5-W)  miles  south  of  Manila  It 
w  as  the  ancient  r(  sidence  of  the  Stilii  sultans, 
but  scarcely  a  trace  of  the  ancient  Moro  town 
remains;  the  present  town  was  built  in  1878  bv 
the  Spaniards.  It  is  surrounded  by  a  wall, 
within  which  the  town  is  rcsularlv  laid  out. 
with  three  principal  streets,  proao  and  wdl 
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shaded.  The  houses  are  mostly  well  built  and 
there  is  a  large  modem  market  house.  It  is 
the  chief  town  and  chief  port  of  the  Sulu 
ArchipcbgO  and  carries  on  a  large  trade  with 
Suigapore  and  Manila,  as  well  as  a  native  inter- 
island  trade.  In  the  channel  between  the  road- 
stead and  Maroncjr  i-  a  pearl  oyslcr  bed, 
which  employs  a  large  number  of  tishing  boats 
uid  the  town  is  the  centre  of  this  indvatry. 

SULZBERGER,  sulz'bcr-jer,  Mayer,  Ger- 

inan-.\incric:ii)  jurist:  b.  Hcidelsheim,  Ger- 
many, Z2  June  184J.  During  the  Revoluticwi  of 
IS48  his  father  came  lo  America  with  his  wife 
and  family,  settling  in  Philadelphia  in  1849  He 
Kodved  bis  early  educatk>n  at  the  public 
tdiools  where  he  graduated  in  1859  from  the 
Central  High  School,  being  at  the  same  time  an 
apt  pupil  at  home  in  Hebrew  language  and 
literature  On  16  Sept.  1865  he  was  i  lmitfLd 
to  the  bar,  where  his  career  was  l)ri'.'.M:u  uid 
his  commanding  nl'iliiit  '-  i ct  t  r.,  t-i I  liinr  rriog- 
nition  on  his  appoiuiment  as  judge  oi  the  Court 
of  Common  Pleas  (1895-1915),  and  presidinK 
jodse  (19Q2-15>.  Judge  Snlsberger  edited 
The  Otcident  (or  a  year  after  its  founder's 
death,  was  tendered  the  position  of  United 
States  Minister  to  Turkey  during  President 
Harrison's  administration  but  declined  the 
honor,  is  prominently  identtiicd  with  Jewish 
charities  and  instructions,  and  is  a  trustee  of 
the  Baron  de  Hirsch  Fund.  He  is  the  author 
of  *Am  fci-Aretz*  (the  ancient  Hebrew  Parlia- 
ment) (1909)  ;  <The  Polity  of  the  Ancient  He- 
brews' (1912);  <The  Ancient  Hebrew  Law  of 
Homicide'  (1915).  _ 

SUMAC,  any  shrub  or  tree  oi  the  gems 

Rhus.  Some  species  are  poisonous  to  the 
touch.  (See  Plants,  Poisonous).  One  of  the 
roost  common  innocent  eastern  >pecies  of 
America,  and  the  iarKest,  is  Rhus  hirta,  the 
stagborn  sumac,  so  called  because  its  young, 
i^rt  brandies  are  covered  with  down,  in  color 
«fld  texture  not  unfike  a  deer's  antlers  *in  the 
vdvet*  The  trees  are  not  more  than  30  feet 
h\)ih.  but  arc  apt  to  rtow  in  clumps  and  have 
a  tropical  appearance,  with  their  long  pinnate 
leaves  tiirninK'  to  vivid  yellow  and  crimson  in 
autumn.  Their  autumnal  beauty  is  further  en- 
hanced by  the  lorch-Ukc  panicles  uf  fruits, 
mall  drupes  natted  together  by  the  crimson 
pinsh  of  die  hairs  that  cover  them  in  to  pyra- 
midal hunches  terminating  the  branches.  These 
iruii-masscs  remain  throuphout  the  winter,  and 
are  a  fa\onte  food  .of  «  l.i  1- ;idces,  in  spite  of  the 
fur  and  the  acidulous  la.^ie.  The  sour  flavor 
was  taken  advantage  of  by  the  Indian  md 
colonists  who  made  a  cooling  drink  from  the 
pfamt.  The  crimson  hadrs  also  yielded  a  red 
dye,  when  immersed  in  boiling  water.  The 
wood  is  yellow  and  handsomely  veined,  but  is 
very  Itrittle;  it  is,  however,  occasionally  made 
into  canes.  The  fragrant,  or  sweet-sct:nted 
HUnac  (Rhus  crcnata),  is  a  low  shurb  with 
aramatic  leaves  and  laqte  panicles  of  greenub, 
honey-scented  flowers  wluch  bkiem  in  spring 
and  arc  a  famous  food  for  bees.  R.  glabra 
is  the  upland  or  smooth  sumac,  which  is  smooth 
and  c%  cn  K'limf^us ;  its  lca\  es  were  added  to 
the  tobacco  of  the  aborik'ines ;  atul  an  eflicient 
k'argle  is  made  from  the  ref riis'erant  and  as- 
tringent drupes.   The  dwarf  Uack  or  mountain 


sumac  (R.  rofallwa).  similar  in  we  to  the 
above  species,  and  like  them  haviiik'  panicles 
of  bloom  succeeded  by  scarlet  masses  of  drupes, 
is  more  bushy  in  growth,  foitning  low  thickets 
in  sandy  or  dry,  ahnoit  sterile  soil,  and  is 
pecntlar  in  diat  die  main  stem  of  its  touipound 
leaves  bears  coriareous  winps  between  the 
leaflets.  The  latter  are  shiniiiR  above,  and 
pul  l  III  1  I  Kuath,  and,  like  those  of  R.  glabra, 
when  dried  arc  material  for  tanning.  They 
arc.  however,  said  to  be  inferior  to  those  of 
the  Rhus  coriaria,  native  to  and  cultivated  in 
the  Mediterranean  regions,  which  are  especially 
valuable  fior  tanning  fine  leathers,  as  the  light- 
tinted  moroccos.  They  are  collected,  dried, 
and  exported  in  great  qua!  ri'ir,  in  the  shape 
of  a  fine  dust.  The  Vcnetiati  siiHiac.  or  smoke- 
tree,  is  also  used  for  the  same  purpose.  (See 
S.mokk-tree).  The  sumacs  are  very  useful 
tree  shrubs  to  the  Indians  of  the  western  United 
States.  The  twigi  oi  Rhus  trilobata,  the  aro- 
matic sumac,  having  small  three-lobed  leaves» 
are  soaked,  scraped  and  split,  rcsoaked  in  water, 
and  then  woven  into  baskets.,  sometimes  in 
conjunction  with  other  materials.  These  light, 
btraw-colored  withes  arc  used  probal>ly  mure 
than  any  material  exJcept  the  willows  for 
native  haskeirj'.  R  dnrersiloha,  the  poistm- 
oak,  although  greatly  dreaded  by  the  Chcrokees, 
who  endeavor  to  coociliatc  it  by  addressing  it 
as  "my  friend,*  does  not  seem  to  injure  certain 
Califomian  tribes  so  much.  They  even  use  it 
as  medicine,  sometimes  poisoning  themselves 
internally  by  the  practice,  and  use  twigs  of  it  as 
water-sprinklers  in  sacred  ceremonies;  it  is 
also  a  material  for  woven  fabrics.  Its  juice, 
which  turns  l>Udc  rapidly  un  exposure  to  air, 
is  utilized  as  an  intense  black  dye  for  basketry. 
R.  trilobata  likewise  yields  a  dye.  A  strong 
decoction  of  the  leaves  and  twigs  is  made,  to 
which  is  added  roasted  pinyon  gum  and  yellow 
ochre,  forming  a  rich,  blue-btack  fluid,  which 
is  practicall)*  an  ink,  the  Unnic  acid  of  the 
sumac  combining  with  the  iron  in  the  yellow 
ochre,  and  being  strengthened  witli  the  carbon 
of  the  burnt  \i\\m.  'I'lie  lacqucr  or  varnish  of 
Qiina  and  Japan  is  nothing  but  the  sap  of 
another  sumac  <A',  vermcifera)  or  varnish-tree, 
cultivated  in  those  countries.  When  the  bark 
is  cut,  the  shrub  exudes  a  juice,  darkening  after 
exposure.  When  kept  for  some  time  this  sap 
btxoincs  thick  and  viscous,  bladdsh-brown  in 
color  in  one  tnass,  but  yellow-brown  and  trans- 
parent  in  thin  layers.  When  properly  applied 
in  successive  layers  and  dried,  it  becomes  a 
natural  varnish  of  great  liardiies>  and  unal- 
lerabihty.  Nut  galls,  or  iron  in  solution,  added 
to  this,  or  gold  and  other  metals,  make  the 
various  lands  of  lacquer  or  japanning,  wbidi 
it  often  takes  years  to  perfect.  Japan  wax  is 
a  vegetable  wax  used  oiicfly  for  candles  and 
obtained  by  crushing,  steaming  and  pressing 
the  drup-    r  t  this  spedffis  and  of  the  Asiatic 

k.  sucicddtii'a. 

SUMATRA,  soo-ma'tr^,  an  island  in  the 
Indian  Seas  immediately  under  the  equator. 
Its  e.xtreme  limits  are  lat.  5°  45'  N  .  and  5* 
55'  S. ;  long.  90"  Aff  E..  and  106°  5'  E.  In  the 
direction  of  its  greatest  length  it  extends  from 
north\\t>-t  to  sonthi-.i-t  Its  greatest  leneth  is 
atout  1,000  miki,  and  its  greatest  breadth  about 
260  miles;  its  area  is  about  161,fi(KI  square  miles. 
It  ranks  in  magnitude  as  the  second  of  the 
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Asiatic  ishmb.  Borneo  h^bag  the  firtt.  The 

population  is  ahotit  4.000.000. 

Topography. —  The  west  side  of  the  island 
is  mount.iiiioui,  but  th<  ta^l  suit-  h.i^  a  iDi.tlly 
difftnnt  t  li.iraittr.  and  >i>ttMd>  out  into  itiirr- 
minal'lc  pl.nii,  marly  as  livcl  as  the  sea  The 
mountains  viewed  from  the  west  appear  at  tirst 
view  to  form  a  cuniinuous  ridge,  but  a  clu^ir 
examination  reveals  breaks  in  the  chain,  and 
discloses  the  fact  that  two  or  three  ridges  lie 
behind  that  whidi  is  mainly  seen  irom  the 
ooMt  This  diain,  known  generally  as  Barisan. 
extends  from  the  northwest  of  tne  island  to 
Sunda  Strait  The  islands  oi  Piilo  Bras  and 
Pulo  W  ai  really  form  di  lu-d  parts  of  it,  and 
near  them,  at  the  nurlhwcsurn  end  of  the  is- 
land, it  attains  a  hciKht  of  5,663  feet  in  Mount 
Yamura.  f-'artbcr  south,  but  still  in  Adiincsc 
territory,  ari  the  lofty  volcanoes  Abong-Abonif 
and  Luse.  whose  hciraits  are  estimated  at  o\'cr 
11,000  and  12.000  Uct  respcctiTelj.  Mount 
Ophir,  close  to  the  ciiiiator,  is  an  extinct  vol« 
cano  9,610  feet  above  sea-levef.  Not  far  to  the 
suiub  is  Mount  Merapi,  one  of  tin-  most  violent 
of  Sumatran  volcanoes.  Other  nolal)le  peaks 
art-  Talaiig  (S.343),  an  extinct  volcano,  from 
wliicb  the  naints  obtain  sulphur;  Itidrapura 
(IJ.OOO),  the  highest  piak  yi  t  ascended  in  Su- 
matra; Mount  ratuiK;  Mount  Kaba  (5,413); 
Mount  Iknipo  (10.5()J),  an  active  volcano;  and 
Mount  Tangkamus  (7,4i22).  near  the  Straits  of 
Swida.  Granite,  slates,  clayHMdiists  and  sim- 
Ihir  rocks  abound,  and  limestones  of  Carbonif- 
erous age  occupy  much  of  the  surface.  The 
Tertiar>-  formations  cover  a  very  large  area 
All  the  peaks  seem  to  be  volcanic.  Various 
metals  have  been  found  in  the  island,  and  eX" 
cellcnt  coal  is  known  to  be  abundant. 

Rivers  and  Lakes. —  The  rivers  that  (low 
toward  the  west  are  naturally  short  and  of 
small  importance  for  navigation,  bat  thotetraV" 
ersing  the  broad  alluvial  eastern  slopes  are 
long  and  deep.  Many  of  them  form  large  del- 
tas. In  order  from  south  to  north  the  most 
important  art-  the  Nfiisi  or  PalcmbaiiK.  alout 
40()  niilis  loiij^,  passinR  the  town  of  Palembang 
and  I  nieriii);  the  sea  opposite  the  island  of 
Banka,  an  important  highway  for  tr.ule;  the 
Jambi  or  Batang-Hari,  over  5(X)  miles  Ioiik, 
and  navigable  throughout  most  of  its  length, 
important  as  an  outlet  for  the  chief  coal-fields ; 
die  Indragiri;  the  Kampar:  the  Siak.  rising 
near  Mount  Ophir;  die  Rafcaa  and  Ae  Batu 
Bara.  Of  the  west-coast  rivers  the  Singkel 
is  the  most  important  The  l.ikcs  of  Sumatra 
arc  mtistly  nHunitain  lakes,  and  not  a  few  of 
them  occupy  ibc  cratiis  of  extinct  volcanoes. 
The  largf  St  ari  Toba.  500  Mjnare  miles  in 
area,  at  llu  >-<«urce  of  the  Siiijikel  K'ivcr;  SiuR- 
Icara  and  Maringin,  atK>ut  the  centre  of  the 
island  near  the  west  coast;  Korinchi.  near  In- 
dnpara:  and  Danau.  Sumatra  is  ahnoit  bi- 
sected by  the  equator,  and  in  consequence  the 
monsoons  of  its  jiorthem  extremity  have  differ- 
ent directions  from  those  of  the  southern  end 
DuruiK  the  periofN  when  th<  monsiion  is  chani^ 
in^i.  navigation  in  the  miubbornig  vsatir>  is 
impeded  hv  stpi.dK  Tbr  ilimate  is  t;enerally 
of  the  usual  iropual  character,  and  is  on  the 
whole  rather  unbralthy. 

Flora  and  Fauna. —  The  Hora  of  Sumatra 
differs  much  from  that  of  Java  It  is  very  rich 
in  forest  trees,  manv  of  which  yield  valuable 
dnbcr  or  other  useful  products,  such  as  beis- 


som  and  strttcpefdn.  Pepper  Is  the  ddef  cvl' 

livaled  product  Sago  and  rice  are  also  culti- 
vated, and  excellent  tob.icco  and  cotTet  arc 
urown  for  export  Tb<  launa  oi  Sumatra  in 
some  respects  rcsembK  s  tliat  (<t  Bornt-o  morr 
closely  ihun  that  oi  the  rouiitrics  with  \'.  hu  h 
it  is  almost  in  contact.  The  elephant  and  tbr 
tapir,  frequent  in  Sumatra,  are  unknown  m 
Java.  The  former  island  has  the  two-homed, 
the  latter  a  single-horned  rhitvoccros.  The 
orani^tiian  is  found  locally.  The  tiger  occurs 
both  m  Sumatra  and  Java,  but  not  in  Borneo; 
Sumatra  has  also  some  ^p<  rir >  of  deer  and  ante- 
lope, the  simbear,  a  pi.-iiihar  kind  of  hare,  and 
the  miintjac  The  most  notable  birds  are  the 
.^r^;^ls  ph<  .isant.  sevt-ra!  tropons,  biish-shrikrs. 
raiii-t)ir<ls,  phcasant-rtirkon-.,  <  tc  (_>!  the  fb>- 
mcsticaird  animals  the  most  important  by  far 
is  the  [)iK.  ni  \t  to  which  rank  the  cow  and  the 
horse.  The  buffalo  is  more  frequent  in  the  low 
country,  but  is  only  valued  as  food,  and  never 
\-oked  for  labor  as  in  Java.  The  horse  of  the 
highlands  is  small,  hot  vigorous  and  capable 
of  enduring  much  fatii.Mii 

Government.—  The  authority  of  the  Dutch 
extends,  nominally  at  h  ast.  over  the  greater 
part  of  the  island,  and  may  bt  considered  to  be 
real  over  all  the  coast  di.stricts  In  the  interior, 
however,  there  are  still  considerable  tracts  un- 
der native  rulers,  or  forming  village  confeder^ 
tions.  over  which  the  Dutch  exercise  little  or  ao 
authority.  The  Dutch  possessions  are  divided 
into  six  chief  divisions.  The  government  of  the 
west  coast,  with  an  area  calculated  at  31.649 
s<juare  miles,  extends  along  th<  miildle  peirtion 
of  the  wtst  roast,  and  includes  Padang  and 
other  distruts  Th<  governor  resides  at  Pa- 
dang. The  residency  of  Benkulen  lies  to  the 
south  of  th.it  of  die  west  coast,  and  has  an 
area  of  9,3'->9  square  miles.  Benkulen  being  the 
capital.  The  residency  of  Lampong  comprises 
the  southern  districts  of  the  island  oa  the  Strait 
of  Sunda,  and  has  an  area  of  11,284  square 
miles.  The  residcacjr  of  Palemliang  on  the  east 
coast,  with  an  area  of  53.407  s<|uarc  miles,  lies 
to  the  north  of  I.amponi.;.  ,in<!  has  as  i  ~  i  ajMtal 
the  large  town  oi  Palemliank;  The  district  of 
Indragiri.  tartbcr  norlh.  belongs  to  the  resi- 
dency of  Kiuu,  which  IS  named  after  the  island 
of  that  name.  Farther  north  is  the  residency 
of  the  east  coast,  its  area  being  estimated  at 
35312  square  miles;  and  at  the  extreme  north- 
west that  of  Achin.  which  still  remains  semi- 
independent,  area  20.471  square  miles. 

Racial  Characteristics.  Sumatra  i>  inhab- 
ited by  a  very  mixed  pojmlaiion  Mala\  ^  col- 
lected from  every  quarter  oi  tlu  .irrhipelago 
inhabit  the  roast.  Hindus  appear  to  have  set- 
tled at  an  e.irly  age  in  the  north,  and  to  have 
modified  the  Malay  type  of  the  Achincse.  The 
.\rabs  in  the  island,  though  few  in  munber. 
have  always  formed  an  important  riate.  CM* 
nese  are  numerous,  particularly  on  the  east 
coast.  Korthwcst  of  Palembang  the  Orang- 
Ktibu  live  in  a  savage  state,  and  shun  any  inter- 
conr^e  with  the  m  i/hborini;  iribi:>.  The  '''rang- 
Kubu  must  not  ee)ii  lotitid' <!  wiib  the  pn.ide 
of  Mcnankabu,  ,»  t>nre  M.i^.iv  i.ee  ■I'biil-mrjg 
the  hiKblands  of  Padanjt.  which  some  are  dis- 
posed to  consider  the  original  seat  of  die  Malay 
stock.  The  Battaks  are  a  peculiar  and  intei^ 
csiing  race  Like  the  Mabys  they  are  of  shoct 
stature,  but  the^  differ  from  the  former  in  be- 
ing strongly  budi  and  well  propordoaed.  Tht 
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art  of  writins  has  been  known  afBong  the  Bat- 
laks  from  a  date  beyond  the  reach  of  tradition. 
Their  characters  arc  peculiar,  and  also  their 
mode  of  writing,  for  tncy  begin  at  the  bottom 
of  the  page  at  the  left-hand  side,  and  place 
letter  above  letter  in  a  vertical  column  till  they 
reach  the  top,  when  they  return  to  the  bottom. 
Thdr  ancient  books  are  written  in  a  brilliant 
ink  on  paper  made  of  the  bark  of  trees,  but 
now  they  scratch  their  writings  on  slifiil  of 
Oattened  bamboo.  AmonK  all  the  indgtaoM 
tribes  of  Sumatra  the  cnarneteristic  pofitical 
tendency  is  one  that  cotild  have  originated  only 
in  the  recesses  of  the  mountaitis  Every  village 
affects  independence,  Imi  the  villages  form  con- 
federations. The  native  tribes  of  Suinatra  have 
no  temples  and  no  priests  They  are  said  to  be- 
lieve in  the  existence  of  an  evil  spirit  and  of 
demons  who  haunt  the  mountains.  On  the  coasts 
Buddhism  appears  to  have  be«i  introduced  at 
aa  early  age,  but  it  has  since  been  completely 
superseded  by  Mohammedanism,  which,  among 
the  Malays,  however,  is  of  a  very  relaxed  char« 
actcr. 

History. —  The  fust  European  who  visited 
the  island  of  Sumatra  is  said  to  have  ])ccn  N'ic- 
colo  di  Conti,  who  came  there  before  1449.  In 
the  beginning  of  the  16th  ccnturv  it  was  visited 
by  the  Portuguese,  but  no  Europeans  obtained  a 
firm  footing  on  the  island  tmtil  the  Dutch  estab- 
lished a  factory  on  the  west  coast  at  the  end 
of  the  16th  century.  In  1666  the  Dutdi  took 
possessioa  of  Padang,  and  soon  after  enlarged 
their  territories  by  treaty  with  the  Sultan  of 
Achin.  Since  ih.ii  time  iney  have  gone  on  con- 
tinually consolidating  and  increa.sing  their  do- 
minion much  more  by  negotiation  than  by  force 
of  arms.  Their  last  important  accession  of  in- 
fluence on  the  island  was  gained  hy  a  treaty 
with  the  kingdom  of  Siak,  concluded  in  1868, 
by  which  they  obtained  the  virtual  control  of 
that  state.  In  1685  the  British  formed  a  settle^ 
ment  in  Benkulen,  and  in  1811  they  seized  die 
EHitch  possessions  on  the  island.  These  were, 
however,  restored  in  1815,  and  in  1824  Benku- 
len was  given  over  to  the  Dutch  in  exchange 
for  Malacca.  A  treaty  concluded  between  the 
Dutch  and  English  Eovcrnments  in  1834  left 
the  Dutch  free  to  make  what  treaties  they 
pleased  with  the  native  powers  in  the  island 
of  Sumatra,  the  same  libcrhr  being  allowed  to 
the  British  on  the  Malay  Peninsula;  but  the 
lidit  of  the  Dutdi  to  make  advance*  in  die 
i^Vid  by  conquest  and  annexation  was  not 
then  recognized!  This  right  was,  however,  con- 
ceded in  Die  treaty  of  Fcbri}ar>  1871,  in  return 
for  the  cession  to  the  British  of  the  Dutch  pos- 
sc<isions  on  the  Gold  Coast;  and  in  accordance 
with  this  p^rmission  the  Dutch  despatched  an 
expedition  .i^;.iinst  Achin.  In  April  1873,  the 
forces  of  the  two  powers  came  into  collision, 
and  a  war  ensued  which  dragged  on  for  a  num- 
ber of  ytaxs,  caused  severe  losses  to  the  Dutcft, 
aod  tenmnated  only  in  the  nominal  subjogation 
of  Adun.  In  August  1883  the  tidal  wave  dat 
accompanied  the  terrific  volcanic  outburst  in 
Krakatoa,  swept  with  destructive  eflPect  the 
south  coast  of  Sumatra,  a  total  change  in  the 
aspect  of  the  Straits  of  Sunda  also  resulting 
from  the  eruption.  Consult  Bernard,  *A 
travcrs  Sumatra'  (Paris  1910);  Brcitenstein, 
H,  'Sumatra'  (Leipzig  1902);  Cahaion.  A., 
*Java.  Sunwtm.and  the  other  islands  of  the 
'  East  Indies*  (New  York  1914). 


SOVBAWA.  MMHn-fai'wi,  an  hbnd  be- 
longing to  the  Sunda  group,  in  ihe  Indian 
Ocean,  east  of  Java,  containing  5,192  square 
miles.  The  island  is  mountainous  and  of  ex- 
traordinary profile.  The  volcano  of  Tomboro 
or  Tomhura,  8.940  feet  high,  is  near  the  north- 
ern coast  and  famous  for  its  eruptions.  The 
island  consists  of  two  parts,  with  two  rulers  or 
sultana,  who  acknowledge  the  sovereignty  of 
HoiUuuL  There  arc  few  strcaas.  The  duti 
wrodwfti  are  liee.  cotton,  tobnoeik  traoienl  fruits 
and  aappan-wood.  Of  domestic  amnats  deer 
and  swine  arc  plentiful,  and  the  finest  horses 
of  the  Indian  Archipelago  arc  reared  here,  and 
ex[K)itct]  I'-dililc  birds'  nests  are  found  on 
the  coasts ;  gold,  silver,  saltpetre  and  pearls 
from  the  mines  and  waters,  respectively.  On 
the  north  coast  there  is  a  good  harbor,  and 
here  stands  the  town  of  Sumbawa.  The  inhabit- 
ants are  Mal^  and  Mnharniadaaa,  Poo. 
75.000. 

8UMBUL,  an  East  Indian  name  of  the 
spikenard  (Mardostachys) ,  and  also  of  the 
valerian,  Gut,  more  particularly  of  Femfa  JWRftilf, 

the  commercial  drug  also  known  as  musk-root 
The  last  is  an  umDclKferous  plant,  with  dis- 
lectcd  kavcB.  The  roots  reach  the  pharmacists 
in  transverse  segments,  light  and  spongy  in 
texture,  with  a  thin,  brown,  wrinkled  and  fi- 
brous skin,  but  whitish  inside.  The  taste  is 
hittrr  and  balsamic,  the  odor  stronp  and  like 
musk  Sumbul  is  used  therapeiiiically  as  a  stim- 
ulant and  nervine,  and  was  of  importance  lOQg 
before  its  botanical  history  was  known, 

SUMERIAN  LANGUAGES.  The  pris- 
tine, agglutinous  language  spoken  by  the  earli- 
est, prehistoric  people  of  Mesopotamia,  a  region 
generally  referred  to  in  surviving  documents  as 
mat  Shumeri  u  Akkadi,  i.e.,  land  of  the  Suracr- 
ians  and  Akkadians,  prMNtMly  die  Mblical  Shinar 
or  Shin'aar.  It  was  a  nonrSemitic  people  thus 
dwelling  in  die  lowlands  between  the  Euphrates 
and  Tigris,  as  comparative  philok>gy  has  of 
recent  years  proved  oeyond  a  doubt.  I'rue,  the 
eminent  French  scientist,  Joseph  Halc\'>',  in 
1876.  and  certain  of  his  followers,  contended 
for  the  non-existence  of  any  such  early  non- 
Semitic  population.  Halevy  attempted  (o  ac- 
count for  the  early  Sumerian  documents  in 
cuneiform  characters  by  assuming  a  Semitic, 
priestly,  secret  slyle  of  writing,  a  cryptography, 
and  cited  as  a  parallel  the  Eg>i>tian  hierarchical 
wridng.  However,  this  has  since  been  amply 
disproved.  The  meaning  of  the  word  Sumerian. 
or  rather  Shumerian,  refers  to  the  word  •reed.* 
*recdy"  in  that  idiom,  evidently  because  of  the 
marshy,  reedy  landscape.  The  Siimcrians  and 
the  Akkadians  seem  to  have  formed  one  people, 
though  originally  they  may  have  come  from 
different  parts  of  the  earth  The  Smncrians, 
at  any  rate,  as  their  tongue,  an  agglutinous 
one,  shows,  must  have  come  from  Ute  iwrdi, 
po8sd>]y  the  Ural  region,  as  there  were  no 
words  or  word  ptetures  and  phrases  in  it  sym> 
boiiaing  fauna  and  flora  of  the  subtroptcs. 

So  far  as  the  records  go,  the  Sumerians 
were  the  earliest  nation,  and  their  system  of 
writing,  the  cmieiforni,  is  likewise  the  earliest 
we  kn<j\\  of  Later  on,  the  Siinn  rians.  by  co- 
habitation and  intermarriage,  were  gradually 
amalgamated  with  the  later  Semitic  i"  ,  nirrs, 
Arab  tribes  originally  coming  chiefly  from  the 
iabnd  of  Bahrm.  The  Sumerian  tongue  iifc^ 
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wise  coalesced  in  a  OMMMWr  witli  ifac  Stmitic 

idium.  ihc  latter  beini;  superimpoMd  on  the 
former,  much  as  ihc  Norman  French  was  super- 
imposed oa  Aiiglo«Suoii,  and  dras  the  later 
Baoyloniati  was  formed   Sumerian  civilization 

and  lanRii  i^M .  h(iw(  \er,  were  hiKhly  developed 
beiorc  tile  loiniMk;  di  the  Semites,  as  well  in 
the  construct ii>ii  <it  tlu  latter  as  in  its  relifjiori, 
its  religious  observances,  its  legislation,  arts, 
science  ;iik1  social  life.  The  Semitic  BftlQ^OTi' 
aus  imliilK-d  the  earlier  ctviUiatioil. 

Nevertheless,  the  "Sumetian  probtem,*  to- 
called,  had  for  gcnerattons  perplexed  Aaqniol- 
ogiita.  Oppert,  in  1854.  first  made  modest, 
though  in  a  measure  successful  attempts  to  un- 
ravel its  mysteries.  But  Prof.  F»aul  Haupt, 
assiMcd  by  f'rofs.  Peter  Jensen  and  Zimmcrn. 
somewhat  protitinR  by  ihesc  initial  labors,  stead- 
ily hewed  biv  way  ihrou^'h  tbi'.c  etymolojiical 
brambles,  and  it  is  strikingly  illustrative  of 
the  value  of  Haupt's  pathbrealdng  labors  that 
all  subsc^iieni  phonetic  and  gramnatical  work 
IB  Sttmenan  has  only  tended  to  confirm  Haopt's 

views  in  almost  every  instimrc  Haupt's 
•Sumerian  Family  Laws"  and  Akkadian  and 
Smnerian  Cuneiform  Texts"  laid  the  founda- 
tion to  all  btcr  re&earchcs.  In  the  investiga- 
tion of  the  Sumerian  idiom  no  comparison 
should  be  made  between  Smnerian  vocables 
and  those  of  mmwc  recent  agi^nooa  idioms, 
de^tc  frequent  temptiBg  reeemblances.  such 
as  in  Ttiriash.  for  instance.  Now  and  thai, 
though,  ceruin  similarities  are  traceable  with 
F.sthonian  and  Finnish.  Sumerian.  as  far  as  has 
been  shown  up  to  the  present,  must  be  held  a 
lan|(uage  slandinR  alone  by  itself,  a  "prehis- 
tonc  philological  renuiant  • 

To  Prof.  Fricdrich  Delitzsch  is  due  the  merit 
of  having  clearly  shown  the  full  meaning,  the 
dentition  and  development  of  Bat^looian 
Cimeiform  signs.  The^  were,  then,  at  6rst  pure 
picture  writing  and  finally  j;rew  into  conven- 
tionalized ideographic  and  »>'Habic  sign  lists. 
The  r' yrTio!o)iical  l.tVor  iiuf>l\iil  in  tbis  proc- 
ess of  ^;raihial  ehicid.itiou  was  surrounded  with 
enormous  dilTiculties. 

Sumerian  cuneiform  was  adopted  at  least 
at>out  B  C  7000.  By  ».c.  5000  we  see  it  already 
highly  specialized,  and  between  RC  4000  and 
3000  we  perceive  it  applied  lo  tlw  transmission 
of  the  invading  Semitic  bngnag^  the  Babylo- 
nian :  and  since  ttirn  the  Semitic  Assyrians,  the 
Medcs,  the  Tnraiii.m  Susiies,  and  the  Caucasian 
Armenians  ba\e  all  babiluaily  used  the  cunei- 
form 

Besides  other  evidence  tending  in  the  same 
Erection,  perhaps  the  most  convincing  proof, 
from  a  phdological  point  of  \icw,  that  ancient 
Sumerian  was  a  real  itfiom,  of  natural  growth 
and  whoUv  unartificial,  may  be  found,  aside 
from  the  internal  phonetic  changes,  in  the  in- 
dntiit.iMy  established  fact  that  there  were  two 
dialctl>  of  it  These  were  the  F.nttku.  the 
man's  lanKuav:< .  ihc  noble,  virile,  though  harsh 
form,  and  the  l.mcsal,  the  woman's  language, 
the  softer  There  were  no  geographical  bound- 
nrics  to  these  two  dialects  In  K.  E.  Briin- 
now's  *A  Classified  Lis.!  of  all  Simple  and 
Caopound  Ideographs*  { 1889)^  it  is  also  dcaio»- 
straaed  that  the  Sumenan  onginat  idiom  was 
of  unaided  growth.  He  and  others  point  out 
that  there  were  probably  eight  voice  tones  cm- 
plflgred  in  Sunenan,  similar  to  the  Chincae  of 
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tOHlair,  and  tliat  the  intonation  often  deter* 
niaed  the  mcanins.  As  a  possible  ilhistraiioB 
may  be  dted:  a  "•water,  weep,  raoistnfc,  dew. 
tears,  inundation,  irrigation;  oo dwcUiag; sca, 

road,  and  a  grammatical  sttmx. 

After  Sumerian  had  ceased  to  be  a  living 
tonffuc  it  was,  up  to  a  very  late  period  of  Babv- 
lonia's  existence,  greatly  used  as  a  ritual  one. 
and  was  read  aloud  at  worship  in  the  temples, 
much  a->  is,  lor  example,  early  Slavonic  in  Ros* 
sian  and  other  Orthodox  churches  to-day. 
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Wou  VON  ScHteaaiAMO. 
Author  of  ^Amterica.  Asia  and  the  Pacific.*  etc. 

SUMMARY  COURT.  See  Law,  Miutasy 
SUMMARY  PROCEEDING,  in  law.  a 
form  of  trial  in  which  the  ancient  cstabUtbcd 
course  of  legal  proceedings  is  disregarded,  cspe> 
dally  in  the  matter  of  trial  by  jury.  In  no  case 
can  a  party  be  tried  stimmanlv  unless  when 
aach  proceeding*  are  atttboriaed  by  legislative 
authority,  as  in  a  committd  for  contempt  of 
court,  the  conviction  of  a  pcnon  bgr  jtmiccs  ot 
the  peace,  etc. 

SUMMER,  the  seavjn  of  the  year  which  in 
the  northern  hemisphere  generally  may  be  said 
to  comprise  the  months  of  Jltfie,  July  and  Au- 
gust. The  astronomical  sammer  lasts  in  the 
northern  hemisphere  from  the  Jime  solsfioe  to 
the  September  equinox,  during  which  time  the 
sun,  being  north  of  the  equator,  shines  more 
directly  upon  this  part  of  the  earth,  and  rises 
much  sooner  and  sets  later,  which  renders  this 
the  hottest  peruKl  .  f  the  vear.  The  period  of 
greatest  heat  (fencrally  takes  place  in  August, 
since  the  influence  of  the  sun  s  rays  has  then 
been  felt  fur  a  long  time  on  the  earth,  and  the 
wind  blowing  from  the  north  beoonct  adMer 
owing  to  a  moderation  of  the  temperature  in 
dbe  polar  drde  caused  by  the  thawing  of  the 
ice.  In  the  southern  hemisphere  the  summer 
lasts  from  the  December  solstice  to  the  March 
CQtnno^ 


uiyui^cu  by  GoOglc 


SUMMER  DUCK— illMinS  mSlONS 


IS 


SUMMER  DUCK.  See  Wood-duck. 

SUMMER  REDBIRD.   See  Tanages. 

SUMMER  SCHOOL  OF  THE  SOUTH, 
a  school  for  teachers  established  at  the  Uiii> 
vcrsity  of  Tennessee,  Knoxville.  in  Ae  8tim- 

mcr  of  1902.  It  was  organized  to  supply  the 
evcr-increasinp  demand  on  the  part  of  southern 
teachers  for  n  mnmer  school  of  high  grade 
and  adeqaaie  equipment  for  the  best  normal 
training.  It  receives  its  financial  support  from 
the  Gmtta  Education  Board,  from  the  Uni- 
versity of  Tennessee,  from  the  citizens  of 
Knox  Coonly,  and  item  individual  donations; 
the  registration  fee  is  small.  All  the  boitd- 
ings  and  full  equipment  of  the  university  are 
given  to  the  use  of  the  school.  The  courses 
number  over  ISO.  The  work  is  arranged  in 
the  following  groups:  (1)  Common  school 
subjects  and  methods,  includinB;  kindergarten 
and  primary  grades;  (2)  psychology  and 
pedagogy:  (3)  high  school  and  college  subjects; 
(4)  ratal  wenooi*  and  county  supervision;  (S) 
dtf  school  •npervlnon;  (6)  general  lectures; 
(7)  Ubrary  work  and  edticational  exhibits;  (8) 
campaig^ners'  '.onventions.  Teachers  have  free 
choice  of  subjects,  but  are  advised  not  tn  tnkc 
work  for  more  than  three  or  four  periods  a 
day.  The  instructors  and  lecturers  are  men 
and  women  of  recognised  scholarship  and 
aathority,  coming  from  various  institutions  and 
different  sections  of  the  countiy.  The  school 
has  a  large  attendance  and  nas  proved  * 
marked  success. 

SUMMER  SESSIONS.  The  summer  school 
responds  to  a  specific  need.  Professional  people 
mch  as  teachers,  ministers,  doctors  and  also 
other  workers  like  social  workers,  Y.  M.  C.  A. 
and  Y.  W.  C.  A.  secretaries  and  even  business 
men  and  women,  find  the  summer  vacation  pe- 
riod  a  suitable  time  to  undertake  advanced  edn- 
cational  work  in  specially  selected  sobjects.  The 
other  seasons  of  the  year  are  devoted  to  ex- 
haustive labors;  the  summer  study  is  both 
recreative  and  inspirational  and  may  be  made 
to  contribute  to  professional  advancement. 
Whin  systematically  planned  and  extended  <  vcr 
a  period  of  ^ears,  such  summer  work  may  even 
have  reco^tion  in  the  fonn  of  acsdonic  credit 
or  academic  degrees. 

Of  the  persons  listed  above  teachers  in 
service  make  the  most  insistent  demand  for 
summer  courses.  Kew  methods  and  new  cdtt' 
cational  movements  continually  call  for  special 
short  courses.  For  example,  the  Montessori 
method,  or  the  Direct  Method  in  Latin,  may 
he  studied  to  advantage  in  this  way.  Teachers 
may  add  to  their  regular  accomplishments  cer- 
tain special,  perhaps  new,  activities,  such  as 
domestic  science  and  art,  various  phases  of 
handwork,  craftswork,  physical  education,  elo^ 
cation,  etc  Again,  a  umons  teacher  from  a 
foreign  land  ni»  offer  oonrses  during  a  sum- 
mer scsuon,  afforifing  attractive  opportunity 
for  special  invcs'ipati  n,  or  f.r  getting  a  par- 
ticular method  or  a  pdituuiar  form  of  inter- 
pretation in  a  known  field.  It  is  a  growing 
practice  among  municipal  school  authorities  to 
offer  special  inducement  to  public  school  teach- 
ers to  take  siunmcr  courses.  The  elementary 
teacher  more  particularly,  httt  the  high  school 
teacher  also  to  aoine  extent  is  tempted  to  stag- 
natti  After  teadiing  the  same  subject  several 
yfn,  the  dull  monotony  of  the  process  deadens 


the  ambition  This  is  especially  true  where 
knowledge  of  metliod  is  more  important  dian 
knowledge  o£  subiect  matter  as  in  the  ele- 
mental^ sdiooL  The  opportunity  for  stimmer 
Study  is  especially  inspiring  in  such  cases. 

Physicians  also  find  it  desiradle  to  Investi- 
gate new  treatments,  to  observe  and  learn  new 
methods  in  surgery,  to  get  a  new  point  of  view 
in  the  profession.  The  sumir. t  i  -cssion  or 
clinic  may  give  the  desired  opportunity.  Even 
the  farmer  demands  special  opportunities  for 
die  observation  of  special  methods  and  prac- 
tices  and  looks  to  a  Mort  session  of  the  Agri- 
cultural College  to  supply  his  needs.  In  this 
case;  however,  the  wmter  may  offer  greater 
advantages. 

Recently  efficiency  experts  have  advocated 
the  continuous  use  of  educational  plants.  The 
idle  recitation  halls,  laboratories  and  libraries 
Air  L  jrisiilered  uneconomical.  This  idleness  may 
continue  from  IS  June  to  IS  September,  25 
per  cent  of  the  educational  year.  Apparently 
this  records  only  75  per  cent  efficiency  for  fac- 
ulties, plants  and  investments.  For  the  faculty 
the  inokiency  is  only  apparent  since  the  fal- 
low months  are  essential  to  the  later  increase 
in  fertility  and  re-^ourcL fulness.  Of  the  plant, 
however,  and  of  the  invested  funds,  the  charge 
of  inefficiency  is  partly  true.  If  a  separate 
faculty  can  be  provided  to  use  the  equipment 
during  the  summer,  a  faculty  that  has  its  fal- 
low TDOTuhs  at  another  season  of  the  year, 
then  an  j.11  year  program  becomes  effident. 

The  Four-Term  Yanri— A  continuous  ses- 
sion pbn  was  devised  at  Chicago  University 
by  President  William  Rainey  Harper,  when 
that  institution  was  first  opened  in  1892.  It 
provides  (1)  four  terms  of  twelve  weeks  each; 
(2)  twelve  terms  completed  work  are  required 
for  t'l.trination ;  (3)  that  a  Student  may  com- 
plete twelve  terms  in  three  years;  (4)  that  a 
student  may  select  any  three  terms  as  a  year's 
work,  devoting  the  other  term  to  rest  or  busi- 
ness; (5)  that  a  member  of  the  faculty  may 
elect  to  be  absent  from  college  duties  dtiring 
any  one  term  of  any  calendar  year. 

This  plan  accomplishes  all  that  summer 
sessions  usually  seek  to  do  and  much  more. 
(1)  It  incorporates  the  summer  session  as  an 
integral  part  of  the  academic  year.  The  sum- 
mer term  differs  in  no  essential  respect  from 
any  of  the  other  terms.  (2)  Students  may 
bc^n  tfwir  college  or  unlversitjr  courses  four 
times  eadi  year.  (3)  The  university  equip- 
ment is  in  continual  use.  (4)  The  university 
can  use  the  best  men  from  other  institutions 
in  this  country  and  even  from  foreign  uni- 
versities. 

The  continuous  session  plan  or  the  four- 
term  year  is  the  logical  development  of  the 
summer  school  movement.  Its  sponsor,  Chi- 
cago University,  has  used  it  continuously  from 
1892  to  1918u  A  quarter  of  a  century  has  tested 
the  phn  thoroughly  and  has  justified  it.  That 
few  other  colleges  and  universities  have  adopted 
it  is  no  argument  against  it.  It  seems  prob- 
able that  acquaintanrc  with  its  features  and 
its  satisfactory  results  will  gradually  lead  to 
a  VI      ii  MO'  -;nivcrsal  use  of  it. 

History  of  Summer  Schools.— The  Con- 
cord School  of  PhUosOpby  was  proposed  by 
Ralph  Waldo  Emerson  as  early  as  1840  and 
came  to  full  fruition  between  1879-85  The 
Haijard  Summer  $cJkool  has  lived  from  ltt9 
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ID  fie  prefcnt.    The  QHniiaiiqm 
Sdiool  b^n  in  ISM.  A  fummer  sdioot  of  law 

was  OfWTird  in  1870  by  the  University  of  Vtr- 
^nia.  From  these  beginnings  have  f^rown  in- 
numerable schools  Not  only  do  mo*.!  of  the 
colleges  and  vinivcrsitics  conduct  such  sclu«>ls 
but  Chautauqua  ••chools,  Y  N)  (  A  and 
Y.  W.  C.  A.  schools,  music  schools,  tutoring 
•dhooli,  normal  schools,  lihrar)'  schools,  etc., 
afc  mcetini;  the  growing'  demand  for  summer 
mImoI  facilities.    According  to  thr  latest  re- 

Brt  (1916)  of  ibc  Uailcd  Stales  Bureau  of 
ucation  674  sdwols  wcf«  In  session  during 
the  summer  of  1915,  47  universities,  40  col- 
leges, 90  norma]  schools,  39  other  institutions, 
458  independent  schools 

All  colleges  and  universities  li-tcd  ofTcr 
academic  credit  for  work  completed  in  the 
summer  session  Of  90  normal  schools  listed, 
only  48  offer  credit.  The  basis  for  such  credit 
U  30  hours  of  rccitatioos,  Imolying  60  hours  of 
pnfaiatioa  for  each  credit-nour.  A  student 
my  mmllx  cam  four  credit-hours  in  one 
SUBuner  session.  Since  a  college  vear  is  given 
15  credit-hours,  it  will  nqiiirc  tour  suouner 
sessions  to  earn  a  full  credit  >  ear. 

Tht  process  is,  therefore,  slow,  but  tholl* 
sands  of  students  persist  until  they  cam  the 
coveted  credit-year.  Especially  is  this  true 
of  students  whose  college  course  was  inter- 
nipied  and  who  in  diii  wagr  cxanplcle  work 
for  the  bachelor's  degree;  and  ranjr  ooilcEe 
graduates  lake  this  means  of  eannng  a  anaitcrt 
desfee. 

A.  iL  BatiaACsnu 

president  of  State  C0lkg*  for  Teaektrs,  Al- 

^  bony.  N  y. 

SUMldJBRS.  George  WUliam:  b.  Fairfax 
County.  Va..  4  March  1807;  d.  CharlesUML  W. 
Va.,  18  Sept.  186B.  He  entered  Ohio  Univer- 

SUN  .it  .\thins,  Ohio,  in  1819  and  Rraduatcd  in 
Ifejt).  Jic  then  studied  law  and  \Aas  admmed 
to  the  bar  in  18.'/  In  18J0  he  was  elected  a 
mcmlx T  <  !  the  lower  bouse  of  the  Virginia 
legislature  and  was  later  re-elected  several 
times.  In  lti41  he  was  elected  to  the  United 
States  House  of  Representatives,  and  wai>  re- 
elected in  1843.  In  1850  he  was  elected  to  the 
Virginia  Constitutional  Convention  and  took  a 
promincni  part  in  framing  the  ncv^  constitu- 
tion. In  IH51  he  was  the  Uhig  candidate  for 
governor  oi  \  irKnua,  in  the  first  popular  elec- 
tion for  governor  m  Virginia,  but  was  de- 
feated by  Joseph  Johnson,  tne  Democratic 
ooninee.  In  May  1852  he  was  elected  judge  of 
the  eighth  judicial  circuit  of  Virginia,  bnl  rc> 
signed  his  office  1  July  185&  He  was  a  mnbh 
nent  member  of  ne  *Peace  Conference*  held 
at  Washington  in  the  sprinfr  of  1861  and  took 
an  active  part  in  defense  ui  the  I'nion  He 
was  .il  l.  elected  a  delegate  to  the  Richnicind 
convention  which  passed  (he  Ordinance  ut  Seces- 
sion. In  the  convention  he  made  an  able  speech 
in  defense  of  the  Union.  At  the  opening  of  the 
Gvil  War  he  retired  to  private  ufe  upon  his 
farm  and  thereafter  refused  to  accept  office 
but  contiotwd  die  practice  of  his  profcisioa. 
He  wielded  a  hrge  iaflocaee  in  wnstem  Vir^ 


SUMMERS,  sumerz,  Thomas  Osmuni^ 
American  Methodtsi  Episcopal  (Sooth)  clergy- 
nan:  b.  near  Corfe  Cnstie,  Dorsetshire.  Eng> 
land.  II  Oct  1812;  d.  Nadivilk  Tom.  6  May 


1882.   In  1830  he  came  to  the  United  States 
where  he  studied  for  Ae  miniairy  and  was 
"admitted  on  ItiaP  to  the  l^ittmore  Conference. 
He  was  active  in  the  organization  of  the 

Tcx.-is  (  iirifcrcnce.  IR40,  and  later  was  senl  to 
the  Al.'iti.tma  Conference  He  was  prtiicsiur 
of  systematic  theology  at  \'andcrl>ilt  I'nucr- 
sity,  dean  of  the  faculty  ajid  pastor  ex  otVicto 
of  that  university.  He  has  published  'Com- 
mentaries on  the  Gospels,  the  Acts,  and  the 
Ritual  of  the  Methodist  Episcopal  Church 
(South)*;  'Seasons.  Montlu  and  Days*; 
*Talks.  Pleasant  and  Profitable.'  Consult 
'Lift  '  !-v  Fit/u- r.ilcl  (18^4). 

SUMMERSIDE,  Canada,  town  and  port 
of  entry  of  Prince  Edward's  Island,  capital  of 
Prince  County,  on  Bcdcque  Bay  and  on  the 
Prince  Edward's  Island  Railroad.  It  is  40 
miles  northwest  of  Charlottetown  and  has  an 
excellent  harbor  with  anchorage  for  the  brgest 
vessels.  There  arc  flour  and  saw  mills,  manu- 
factures of  plows,  etc.  and  is  the  centre  oi  the 
rcceinlv  developed  fox  ranch  uidu  try.  Sum- 
merside  has  regular  communication  ui  summer 
by  steamer  with  Nova  Scotia  and  New  Bnma- 
wick.   Pop.  2.678. 

8UMMSR8VILLK.  Ga .  city  in  Richmond 
County  and  suburb  of  Augusta  It  lies  in  a 
fertile  valley  25  miles  norih-northwest  of 
Rome,  on  the  Central  of  Georgia  Railroad. 
On  account  of  its  mild  winter  climate  it  is  a 
popular  winter  resort  It  contains  a  govern- 
ment arsenal  and  ordnance  department  Pop. 

SUMMIT,  N.  T  .  city  in  Union  County, 
on  the  Delaware,  Lackawanna  and  Western 
R.iilroad,  20  miles  west  of  .N'ew  York  .ind  12 
miles  west  of  Newark  It  is  in  an  elevated 
part  of  the  county,  about  4.^0  feet  above  tide 
water  Summit  was  settled  in  1795,  and  th« 
first  schcM)l  was  bttilt  the  same  year  The  first 
church  building  was  erected  in  1840.  it  was  in- 
corporated as  a  township  in  1869  and  as  a  titf 
in  1899.  It  is  a  purdv  residential  community, 
noted  for  its  beautiful  scenery  and  delightful 
climate.  The  chief  industries  which  contribute 
to  the  prosperity  of  the  city  are  matuuacturing 
silk  goo<ls,  cultiv.ilion  ot  ro%«s,  farminp  and 
the  cultivation  oi  fruit  Summit  is  a  residen- 
tial city,  and  ha-  many  .\ew  York  and  .Newark 
business  men  among  its  inhabitants.  The  mu- 
nicipal improvements  indudi  ^:as  and  electric 
lights,  pure  water,  an  excellent  tide  water 
sewerage  system,  well-organised  poNee  and  lire 
departments,  free  postal  delivery  and  telegraph 
and  telephone  service.  There  are  eight 
churches.  Y  M.  C  A.  building  and  the  .Arthur 
Home  tor  Blind  Babies  under  the  International 
Sunshine  Swiety  The  ediication.il  instiiutions 
are  Kent  Plac<  School,  for  girls;  Summit 
Academy,  fur  hoys;  five  public  schools,  one 
parish  school  and  a  free  nublic  library.  The 
two  banks  have  a  combined  capital  of  $900,000. 
The  ^vemment  is  vested  in  a  mavor  and  a 
counal  of  seven  members,  who  hola  office  for 
Aree  vear'^     r..;>  <>.\My 

SUMMONS,  in  law,  an  admonition  to  ap- 
pear in  court,  addressed  to  the  defendant  in  a 
personal  action.  It  is  the  writ  by  which  a  per- 
sonal action  is  always  commenced.  Acrording 
to  EngNsh  law  it  need  not  state  the  form  or 
cause  of  action,  but  it  must  contain  the  itame» 
of  all  the  defendants,  and  must  have  endorsed 


^  a. 
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upon  it  the  name  md  address  of  the  penoa  tak- 
ing it  out.  whether  the  plaintiff  himidf  or  his 
ittomey    It  is  the  duty  of  the  person  taking 

out  a  suninioti'-  to  serve  it  on  the  defendant  in 
person;  hut  it  the  judge  is  satisfied  that  rra^on 
able  efforts  have  hecn  made  to  do  this,  anil  that 
the  dcfciulatn  knows  that  the  summons  has  hcen 
tssticd  against  him,  he  majr  aathorizc  the  plain- 
tiff to  go  on  the  action  widumt  penooal 
service. 

8UMNBR,  Charles,  American  statesman: 

h.  Boston.  6  Jan  1811 ;  d.  Washington.  D.  C,  11 
March  1874.  His  family  was  llnglish  in  origin, 
Charles  hcing  a  descendant  in  the  seventh  gen- 
eration frnm  William,  who  came  to  America 
aKnii  I'xV^  and  settled  at  Dorchester,  Mass. 
The  Sumncrs  lived  in  the  same  vicinity  for 
die  next  200  years  and  more,  generally  as  farm- 
en.  The  father,  Charles  Pinckney  Sumner 
(h,  1776;  d.  1839),  graduated  from  Harvard  in 
1795.  He  was  a  lawyer,  was  married  to  Relief 
Jacoh  of  Hanover,  N.  H.,  in  1810  and  had  nine 
children,  of  whom  Qiarles  was  the  eldest. 
The  father  took  an  active  interest  in  poHtics, 
was  clerk  of  the  Massachusetts  House  of  Repre- 
sentatives in  1806-07  and  1810-11  and  from 
l.S2.>  to  1839  was  sheriff  of  SufTolk  County. 
He  was  mtcrcstcd  in  the  temperance  movement 
and  was  strongly  anti-slaveiy  in  feeling.  He 
was  fond  of  books,  conscientious,  earnest,  grave 
and  stem.  It  was  not  strange,  then,  that  he 
brought  op  his  son  ip  the  old  Puritan  style 
and  the  htter^s  career  Aows  tfiat  he  was  greatly 
influenced  by  Us  father's  trafaring,  views  and 

character 

Charles  was  educated  at  the  famous  Boston 
Latin  School,  having  as  schoolmates  Rohert 
i'  Winthrop  and  Wendell  Phillips.  His  tastes 
N^erc  those  of  the  scholar  and  he  read  widely 
and  b«"came  proficient  in  the  classics.  He  en- 
tered Harvard  College  in  1826,  where  he  con- 
tinoed  to  excel  in  the  classics,  but  also  devoted 
nmcfa  time  to  history  and  literature  and  per- 
fected himself  in  orsftory  or  *declaiming:> 
After  a  year  spent  in  private  study  and  diligent 
attendance  on  the  lectures  and  orations  of  the 
jrcat  Boston  orators,  Webster,  Everett,  Choate 
:iri|  (lianning,  he  entered  the  Har\'ard  Law 
School  ui  1K.M  and  received  tin-  personal  at- 
tention and  teaching  of  Judf,'e  Story,  an  old 
friend  of  Sumner's  father.  His  plan  of  study 
was  thus  descrilied  in  a  letter  to  a  friend: 
•Six  hours,  namely,  the  forenoon,  wholly  and 
solely  to  law;  afternoon,  classics:  evening,  his- 
tory, subjects  coilaterai  and  assistant  to  law, 
etc.  Recreation  must  not  be  foimd  in  idlencis 
or  loose  reading."  In  January  1834  he  entered 
the  law  office  of  Benjamin  Rand  in  Boston. 
In  Fehruarv-  he  made  a  journey  to  Washington, 
where  he  received  his  first  impressions  of  slav- 
erj-  in  the  South.  His  first  subscription  for  a 
newspaper  was  for  Garrison's  Liberator.  While 
m  Washington  he  heard  Webster,  Clay  and 
Calhoun  speak  in  the  Senate,  but  he  still  thoufl^t 
he  preferred  law  to  politics.  During  the  next 
three  years,  1834-36,  he  practised  law  in  Bo8> 
ton,  but  without  remarkable  success.  His  argu- 
ments were  in  the  nature  of  learned  essays 
ratlier  than  forcible  presentations  of  the  case 
in  a  manner  to  convince  juries. 

In  1837  he  went  abroad  and  spent  three  years 
traveling  in  France.  England,  Italy  and  lier- 
many.  In  Paris,  where  he  lived  five  months, 
he  attended  university  lectures,  visited  tbc  mu- 
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seums,  galleries  and  historic  places^  attended 
the  Chamber  of  Deputies  and  law  oonrts,  went 
into  society  and  met  many  endnent  persons. 
He  next  spent  10  mondis  in  England  and  met 

the  famous  men  of  the  day,  Carlylc,  Wcttds* 
worth,  Macaulay,  etc.  In  Italy  he  Studied 
Italian  literature  Then  he  spent  several 
months  in  Germany  and  finally  returned  to 
America  in  M.i\-  1840.  His  forripn  travel  un- 
fitted him  for  his  chosen  profession,  to  some 
extent;  and  still  furdier  intensified  his  longings 
for  tM  scholar's  career. 

Ehiring  his  absence  abroad  the  slavery  ques* 
tion  had  become  a  burning  issue,  though  up  to 
this  time  he  had  but  slight  interest  in  pohtics 
or  in  the  great  public  questions  of  the  period. 
From  1841,  however,  his  letters  commence  to 
show  evidence  of  more  positive  views  on  the 
slavery  question  and  more  determination  to 
oppose  the  further  spread  and  influence  of  this 
institution.  His  humanitarianism  showed  itself 
in  his  interest  in  popular  education  and  in  the 
support  of  Horace  Mann,  in  the  work  for  tfie 
blind,  in  Aat  for  the  fanproyeraent  of  prison 
discipline  and  fal  bis  opposition  to  war  under 
all  circumstances.  In  1843  he  commenced  to 
write  against  slavery,  and  contended,  in  oppo- 
sition to  many,  that  it  was  a  national  rather 
than  merely  a  local  evil :  that  the  nation  was 
responsible  and  that  it  might  to  a  large  extent 
remove  the  evil  by  abolishing  slavery  in  ine 
District  of  Coltmibia  and  in  the  'Territories, 
by  compelling  the  rendition  of  fugitive  slaves. 

S'  IjreveiitijiC  the  slave  tiade,  by  remedying. 
,e  mwa  of  slave  States  whidi  abridged  the 
right  of  free  negroes  in  free  States,  by  stip- 
ulating the  conditions  of  admitting  new  States 
and  by  amending  the  Constitution  so  as  to  " 
alx)Iish  slavery.  Sumner  made  bis  real  debut 
in  public  life  by  a  Fourth  of  July  oration  in 
Boston,  1845,  on  the  "True  Grandeur  of  Na- 
tions,* in  which  he  bitterly  denounced  wars 
of  all  kinds  as  dishonorable.  Four  months 
later  he  made  his  first  anti-slavery  speech  at 
a  meeting  in  Faneuil  Hall  to  protest  against 
the  annexation  of  Texas. 

In  1846-47  Sumner  made  several  speeches 
in  favor  of  the  Whig  party  adopting  an  aiiti- 
slavi  ry  attitude.  He  wrote  for  the  newspapers 
against  the  Mexican  War;  declared  that  it 
was  inicott'-iituiifmal,  unjust  and  detestable,  op- 
posed^ further  expenditures  for  it,  called  for 
the  withdrawal  of  troops  and  opposed  the  open- 
ing  of  the  territory  to  be  acquired  from  Mex* 
ico  to  slavery.  He  joined  the  Free  Soil  par^ 
of  1848  and  was  nominated  for  Congress  in 
October,  but  failed  of  election.  When  Web- 
ster, in  his  speech  of  7  March  1850,  refused  to 
vote  to  exclude  slavery  from  Cahlornia  and 
New  Mexico,  he  hecame,  in  the  eyes  of  many 
in  .Massachusetts,  an  apologist  of  slavery  and 
this  situation  opened  the  door  of  tlie  Senate 
to  Sumner. 

In  Massachusetts  the  autumn  campaign  hinged 
on  the  question  whether  the  State  should  ap- 
prove the  Compromise  of  1^  and  the  course 
of  Webster  in  suiipnrting  it.  Thm  was  hitter 
opposition  to  the  KuKitivc  Slave  Law  and  the 
manner  of  its  enforcement.  Sumner  made  an 
important  speech  in  Faneuil  Hall  6  Moveml>er 
against  (he  I'u^itive  Slave  law  and  demanded 
its  rciK  il.  This  speech  made  possible  his  elec- 
tion a'^  senator  in  January  for  in  the 
State  election  the  combined  Democrats  and 
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Vtc^  Soilrr*.  hrul  a  m:i)nritv  <»f  ihf  leRislaturc 
and  chose  SumiKT  r.tther  than  Winthrop,  the 
Whig  candidate,  as  senator. 

With  the  entrance  of  Stimner  inl<>  the  Scti- 
ate  in  I>eccnilicr  1H51  a  new  lOnc  for  ami- 
slavery  agitation  was  present.  He  was  an 
uncomproraisinK.  fiery,  earnest  and  persistent 
antagonist  of  slavery.  He  was  the  spokesman 
of  the  anti-slavery  forces  in  the  aenate  as 
Calhoun  had  been  for  the  pro"Slaver]r  iMctcsta. 
AltbouKh  the  leaden  of  both  paitiet  were  for 

grace.  Clay  and  Wehster  on  one  side  and  Cass, 
uchanan  and  Doufflas  on  the  other,  never- 
thele«is  Suniiii  r  1.<ln-v(>!  tli.it  the  r()mpromi<ie 
of  |R.^  \va5  \\  roin:  ami  that  "JiothinK  can  l>c 
settled  which  is  not  ri^ht  "  It  wa>  not  inttil 
AuKtisi  after  hoth  the  VN  hi^;  ami  Demo- 

cratic National  Conventions  had  declared  their 
support  of  the  Compromise  of  1850,  that  Svm- 
ncr  spoke  of  the  great  question,  viz.,  *Frctdaw 
National,  Sbvcry  Sectional'*  Hit  •rgoncnt 
was  to  we  effect  tfiat  sbvery  was  not  recoff- 
nizcd  in  the  Constitution,  that  CtmKress  had 
no  power  to  c^tahlish  it  and  that,  therefore, 
it  could  not  legally  exist  where  the  iurisdiction 
of  the  ii.'ilionai  Rovrrnment  was  excltisive;  that 
the  Fuk;1!\c  Sl.ivi  w.iN  iiiK  1  in^timtional 

and.  therefore,  .'•hoiiM  not  he  otH-yed.  This 
speech  made  Sumner  the  leader  of  the  anti- 
slavery  party  and  his  doctrines  were  accepted 
as  sound  by  its  nudc  aad  file. 

The  next  Coogreai,  dnt  cooimencmg  5  Dec. 
18S3.  was  made  fanKWS  by  the  passage 
of  the  Kansas-NebrMka  BiU,  which  was  de- 
signed to  repeal  the  Missouri  Compromise.  It 
was  on  23  J.m  \Hr4  that  Senator  r)ouglas  in- 
troduced a  hill  diviihiiu  the  Nebraska  Terri- 
•  tory  into  Kansas  and  N'rhravka  This  hill  de- 
clared that  the  Missouri  C  "mpromise  'was 
stiiKT'cdcd  on  the  principle  of  the  legislation 
of  1830,  commonly  called  the  compromise 
measure,  and  is  hereby  declared  in  operation  * 
Sumner  spoke  against  the  bill  15  Feh.  1H54  and 
declared  Unit  the  Missouri  Compromise  was  a 
bindii^  coMtact  His  speech  on  26  June  in 
reply  to  an  attack  en  Boaton  and  Ifaiaadrascttt 
tnr  Southern  senators,  particularly  Senators 
Butler  of  South  Carolina  and  Mason  of  Vir- 
ginia, aroii^rd  irreai  ffclitiij. 

The  passage  of  the  Kansas-Nebraska  Act 
led  to  the  formation  of  the  RcpnMican  party 
A  Rcpuhlican  convention,  composed  mostly  of 
Free  Soldiers,  wa--  ht  Id  at  Worcester,  Mass  , 
7  Sept.  1854  and  Sumner  spoke  for  the  new 
party  He  advocated  resistance  to  the  enforce- 
ment of  the  Fugitive  Slave  Law  and  advised 
the  passafte  of  personal  liberty  bw*  to  miilify 
its  workings.  He  justified  bis  position  by 
denx-ing  that  the  provision  of  the  Constitution 
touching  the  rendition  of  'person-i  held  to 
»er%Mce  or  labor."  conferred  anv  power  on  the 
national  government  *to  esiahlish  uniform 
rtile>  for  the  rendition  of  fugitives*:  that 
ihrrt  lore,  each  State  had  tin  rikrht  to  determine 
for  Itself  the  extent  of  the  uMication  assumed. 
In  COnM^Ocncc  th<  t  ui^cmve  Slave  Law  was  un- 
constituiionaJ  and  the  States  bad  a  right  to 
act  tu  as  to  secure  for  their  ciliiens  claimed  as 
fufptive  slaves  the  riitht  of  trial  by  jury  and 
the  pnvilcKe  of  habeas  corpus.  TMs  view  would 
give  the  Sutes  lilwrty  to  poiutrue  die  Cbn> 
stitution  and  pass  laws  which  their  constnic- 
iioii  I  if  thi  1  nri^titiilion  permirtrd  In  case 
there        a  cunthct  l>ctwccn  the  Supreme  Couil 


and  the  States  in  ihr  construction  >>l  the  Con- 
••titution.  then  no  man  "will  vohmtarily  aid 
111  f  iifor(  iiiK'  a  judgment  which  in  l  onv  icnce 
he  Im  Ii(  vi'<|  wrong."  This  was  preaching  revo- 
lutionary dfMtrinc  and  was  the  most  violent 
and  extreme  position  which  Sumner  had  talsen 
up  to  this  date. 

In  the  second  scsttoo  of  the  iM  Congress, 
that  conunendng  Deccaber  1854,  Sumner 
emdeavored  to  secure  a  repeal  of  the  Fuai- 
dve  Slave  Law.  but  was  defeated.  In  me 
spring  of  1855  he  prepared  an  address  entitled 
•The  Anti-Slavery  Enterprise,  its  Necessity. 
F'racticabilit) .  and  I>ignitv,  uith  Glanct  >  ai  the 
Special  ^hltie^  of  the  North  "  Thi>  was  dc- 
livrml  in  Boston.  New  \'t'rk  ami  Mther  place*. 
It  was  in  this  address  that  he  prophesied  the 
downf.ill  of  slavery  iK^^iansc  i.i  a  "moral 
blockade*  against  it  "With  the  svtnpathica  of 
all  Christendom  as  allies,  already  it  (Anti* 
Slave  moveaient),  encompasses  the  slave  mas- 
ters  by  a  aoral  hlodade,  invisible  to  the  eye, 
but  OMire  potent  than  navies^  from  which  there 
can  be  no  escape  except  in  final  c^itubtion.* 

Two  of  the  great  events  of  the  sesMon  of 
Congress  that  met  J  Dec  1855.  were  Sumner's 
sp,  irh  ,,f  IQ  and  3)  May  IS.-d,  on  "The  Crime 
•iKaitist  K.iii'-as."  .111(1  the  a'.>ault  on  him  l>y  Rep- 
icsrntativc  l)riM)kN  of  South  Carolina  It  was  on 
12  March  ]><>(i  that  Senator  Douglas  reported 
a  bill  for  orK'anizinK  a  Stale  government  in 
iCaosas.  This  provided  that  the  steps  taken 
should  be  prescribed  by  the  territorial  legitlB- 
tnre.  This  was  the  nro>slavery  legislature 
which  had  been  electea  in  March  1855  as  a 
result  of  fraudulent  votes  of  Missourians  who 
bad  entered  Kansas  for  this  purpose.  Con- 
gress had  to  deride  whether  it  would  recognize 
this  legislature  or  admit  Kansas  as  a  free 
State  under  the  Top«ka  constitution,  whuh  had 
hccn  formed  hy  the  free-statr  men  in  the  con- 
vcr.tion     \\hKh  .i;    Tni'tl^.i    Ji   (  t,  t 

The  debate  on  the  >ut>jeci  hcKan  J<>  .March  and 
continued  for  some  months.  Conditions  in 
Kansas  bad  been  going  from  bad  to  worse 
and  piVHcbtvay  troops  had  been  disarming 
frce-otate  aeidirsk  and  finally,  on  21  May,  they 
made  an  attack  on  Lawrence,  demanded  the 
surrender  of  all  arms,  broke  the  presses  of  the 
newspapers,  burned  the  Free  State  Hotel  and 
plunder)  <!  houses  and  dwellings. 

It  wa'.  iimler  such  circumstances  that  Sum- 
ner <k-luir«cl  his  famous  and  carefulU  pre- 
pared speech  which  he  meant  to  Ik-  "the  most 
thorough  philippic  ever  uttered  in  a  legislative 
lK>dy  ■  In  this  speech  he  reviewed  the  whole 
case  from  the  passage  of  the  Kan  "as. Nebraska 
Bill  u^  to  the  time  of  the  atuck  on  Lawrence. 
He  cntkiied  the  ndninistration  and  attacked 
his  opponents  in  the  roost  bitter  language, 
especially  Senators  Butler  of  South  Carolma 
and  I>ouKla>.  of  Illinois  The  former  had 
"chosen  a  mistress  to  whom  he  h.is  made  his 
vows,  and  who.  thotik;h  hk'Iv  to  others,  is  always 
lovely  to  him;  ihi!iik:h  pi>Iliittd  iii  the  sight  of 
the  world,  is  chaste  m  his  sitht ;  I  mean  the 
harlot  Sbvcry.*  Douglas  had  used  language 
in  denouncing  Sumner  that  brought  forth  the 
reply  that  *no  person  with  the  upright  form 
of  a  man*  could  be  allowed  *to  switch  out 
fmm  his  tongue  the  perpetual  stench  of  offen- 
sive penonanty.  Sir.  diat  is  not  a  proper 
weapon  of  debate,  at  least  on  this  floor.  The 
noisotnc.  M]uai.  and  nameless  animal  to  which 
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I  refer  is  not  the  proper  model  for  an  Ameri- 
can senator.  Will  the  senator  froin  Illinois 
take  notice?"  These  bitter  pcrsonalitic5  led  to 
the  assault  on  Sumner  on  22  May  by  Preston 
S  Brooks,  a  representative  fr<im  Soiiih  Caro- 
lina, and  a  cousin  of  Senator  Butler.  The 
Senate  had  adjourned  and  Sumner  was  seated 
at  bis  desk  wriiinR  letters,  when  Brooks  en- 
tered and  said,  "Mr.  Sumner,  I  have  read  your 
meach  carefully  and  with  as  much  impartiality 
as  was  possible,  and  I  fed  it  my  duty  to  tefl 
you  that  yon  have  libeled  my  State  and 
slandered  a  rtiativ*  who  is  aged  and  absent, 
and  1  am  come  to  punish  you  for  it."  He  then 
struck  Sumner  a  scries  of  blows  on  the  head 
with  a  KUtta  pirch.i  cane,  until  he  fell  bloody 
and  senseless  to  the  floor.  An  effort  to  ex- 
pel Brooks  from  the  House  failed  because  of 
lack  of  two-thirds  majority.  While  a  resolu- 
don  of  cenaare  was  pending  Brooks  resigned, 
but  was  immediately  re-elected  by  his  constitu- 
ents. His  action  was  generally  upheld  by  the 
SiMithcrn  l(.;i<lers  and  press.  The  indignation 
in  she  .N'lirth  was  intense,  and  the  incident 
crystallized  sentiment  against'  slavery  more, 
perhaps,  than  any  other  single  event  had  done 
up  to  this  time. 

Sumner  was  re-elected  to  the  Senate  in 
January  18S7,  hut*  owing  to  dw  state  of  his 
health  he  spent  nearly  four  yean  abroad,  re* 
turning  in  time  to  resume  his  seat  in  the 
Senate  5   Dec.  It   was  not  until  June 

1860,  however,  that  he  delivered  an  im- 
portant speech  on  "The  Harbarism  of 
Slavery:*  It  was  intendetl  as  a  reply 
to  numerous  assertions  rcieii;!\  n.adc  to 
the  effect  that  slavery  was  a  moral,  social 
and  political  blessing,  and  ''ennobling  to  both 
races,  the  white  and  black."  The  speech  was 
a  reservoir  of  facts  drawn  largely  from  South- 
ern sources,  and  an  appeal  to  the-  great  moral 
sentiment  of  the  North  to  help  abolish  the 
system. 

In  the  session  of  Congress  which  opened  3 
Dec.  1860,  Sumner  devoted  himself  to  pre- 
venting am  compromise  between  the  slave  and 
the  free  States;  for  hu  object  was  the  de- 
struction of  slavery.  When  the  Southern 
senators  withdrew  as  a  result  of  secession,  the 
oonunittee  was  reorganized,  and  Sumner  was 
made  chairman  of  the  committee  on  Foreign 
Relations  In  this  capacity  he  rrndtrcd  the 
Cuunirv  signal  service  duiiiiK  ilic  war.  He 
was  largely  instrumental  in  the  surrender  of  the 
captured  Confederate  commissioners,  Slidcll  and 
Mason,  who  had  been  taken  from  the  luiKbsh 
mail  steamer  TrenI  by  Captain  Wilkes  while 
on  die  high  seas.  He  showed  the  President  that 
tUs  would  be  in  accordance  with  our  doctrines 
and  an  abandonment  of  claims  made  by  Eng- 
land to  which  we  had  always  uttjcctcd.  He 
used  ail  his  influence  to  prevent  forcii^n  inter- 
vention, and  oppnst<i  -he  unc  of  force  in  an 
attempt  to  ^et  the  French  troops  out  of  Mexico, 
as  it  might  result  in  war.  He  was  opposed  to 
the  issuing  of  letters  of  marque,  and  when  the 
bill  wzs  passed  used  every  effort  to  prevent  the 
law  going  into  effect,  in  which  he  was  success- 
ful His  argmnent  Was  that  it  would  embroil  us 
with  forcipn  nations.  His  speech  in  New 
York,  10  Sept.  18M,  was  a  strong  statement  of 
the  .Amrnr.m  position.  He  rakul  Kiit'iland  for 
her  unfriendly  acts  with  respect  to  neutrality 


and  for  allowing  Confederate  cruisers  to  be 
fitted  out  in  English  ports,  and  called  France 
to  accoimt  for  her  intervention  in  Mexico.  The 
speech  had  an  important  effect  in  putting  a 
check  on  England.  He  made  an  exhaustive  re- 
port on  the  French  Spoliation  Claims.  He 
argued  vigorously  for  the  treaty  for  the 
purchase  of  Alaska  in  1S67.  He  was  in  favor 
of  settling  all  questions  of  dispute  with  Eng- 
land and  in  bringing  the  two  nations  into  r^ 
lations  of  harmony  and  good  will,  and  hence 

supported  the  efforts  to  settle  the  Alaha/na 
claims.  Owing  to  a  disagreement  with  Presi- 
dent Grant  and  Republican  senators  over  the 
acquisition  of  Santo  Domingo,  which  Sumner 
opposed,  he  was  removed  fr(im  his  chairman- 
ship of  the  Committee  on  Foreign  Relations, 
lOlfarch  ISn. 

Sumner  supported  the  policy  of  emancipai- 
lion  and  wisheo'to  take  the  step  before  Lincoln 
finally  acted  because  he  thought  that  it  would 
prevent  foreign  intervention.  He  made  the  first 
public  dc-niand  for  emancipation  by  a  responsible 
statesman  on  1  Oct.  1861,  before  the  State  Re- 
publican Committee  of  Massachusetts,  and  re- 
peated bis  demand  in  a  number  of  cities  in  the 
next  few  months.  In  the  session  of  Congress 
which  met  in  Pecembcr  1861,  he  spoke  in  favor 
of  legislation  to  prevent  the  surrender  of  fugi- 
tive skives  h^  the  Union  army,  and  in  favor 
of  the  aboHbon  of  slavery  in  the  I^strict  of 
Columbia,  the  first  public  word  on  the  subject 
since  the  Republican  parly  came  into  power. 

During  the  war  and  after  he  was  active  in 
furthering  the  interests  of  the  negro.  He  was 
inlliiential  in  getting  ratified  the  treaty  with 
England  for  the  more  effectual  suppression  of 
the  slave  trade.  He  proposed  bills  allowing 
colored  persons  to  become  mail  carriers,  for  en- 
listing negroes  freed  by  Confiscation  Act  and 
for  receiving  colored  vohmiccr-:.  He  proposed 
and  carried  legislation  preventing  the  exclusion 
of  witnesses  in  the  courts  of  the  District  of 
Columbia  on  account  of  color.  He  voted 
against  the  bill  to  admit  West  Virginia,  because 
the  Senate  refused  to  amend  it  so  that  after  4 
July  1863  slavery  shoidd  cease  in  that  State. 
He  was  continually  urging  Lincoln  to  issue  the 
Emancipation  Prochumtion.  He  introduced  a 
bill  in  the  Senate  to  repeal  all  fugitive  slave  laws, 
and  succeeded  in  getting*a  similar  bill,  which  had 
been  pa-scd  in  the  House,  through  the  Senate.  He 
began  the  contest  for  negro  suffrage,  was  a 
leader  in  his  effort  to  prevent  the  exclusion  of 
culond  persons  from  slrcel  cars  in  the  District 
of  Columbia,  supported  a  bill  to  secure  for 
colored  soldiers  equal  pay  with  the  white  and 
was  energetic  in  getting  the  bill  passed  to  es- 
tablish the  Freedman's  Bureau,  vhich  Sumner 
called  *a  bridge  from  slavery  to  freedom.*  He 
also  aided  in  forcing  a  repeal  of  the  law  which 
excluded  colored  testimony  in  the  United  States 
courts,  and  was  largely  responsible  for  the  ad- 
mission of  a  colored  man  to  the  bar  of  the 
Supreme  Court,  the  privilege  being  granted  by 
Chief  Justice  Chase  on  motion  of  Stunner.  He 
offered  an  amendment  to  one  of  the  reconstruc- 
tion measures  to  the  effect  that  'every  constitu- 
tion In  the  rebel  States  shall  require  the  legis- 
lature to  establish  and  maintain  a  system  of 
public  schfxjis  <ipi-n  to  all  wiili<iiu  disiinctioii  of 
race  or  color." 

On  the  question  of  reconstruction,  Sumner 
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felt  that  the  conditions  must  he  faced  liy  G>n- 
Kress  ami  the  I'resident  toRelhcr.  and  hence 
opposed  the  policies  of  Lincoln  and  Johnson, 
VIZ.,  rcc<in'-t ruction  by  the  execiitivc.  He  con- 
sidered this  policy  unconstitutional  while  the 
Constitution  supported  the  autborily  of  Con- 
fess—  iu  dutjr  *to  guarantte  to  every  State 
in  this  Union  a  repubfican  fonn  of  govern- 
ment.'* He  voted  for  the  conviction  of  Preii- 
dcnt  Johnson  in  his  impeachment  trial. 

Alter  his  removal  as  chairman  of  the  Com- 
mittee on  Foreign  Affairs,  Sumner  exerted  lit- 
tle influence  in  the  Senate,  and  occtipied  his 
time  mainly  in  pressinK  civil  riKhts  bills  for 
ruKroet.  He  supported  Horace  Greeley  for 
President  in  the  election  of  1S72.  on  the  ground 
that  he  was  an  'unswerving*  Kcpoblican.  that 
prtndples  must  be  orcferred  to  pwrty  uo  that 
Grant  wat  unfaithful  lo  the  CbnililinKm  and 
Rcnnblican  principles. 

The  character  of  Sumner  ar.d  Ms  services  to 
his  countr\  were  both  hasid  (  ii  fidelity  to  great 
moral  principles.  He  uas  sincere,  unselfish, 
simple,  kind,  conscii  iitnais,  honest  and  pure  and 
without  enw  or  personal  animosity.  He  was 
also  energetic,  uncompromising,  courageous  and 
fearless,  and  indomitable  in  his  purpose.  On 
the  other  hand,  while  not  entirely  a  man  of  one 
idea,  his  intense  convictions  on  slaverv  often 
helped  to  defeat  his  desires,  because  of  his  in- 
ability to  uive  sijlticicnt  weight  to  other  im- 
portant interests  He  became  ck'otistical,  dog- 
matic, irritable,  and  was  lackiiiK  in  a  sense  of 
humor.  Next  lu  Lincoln  he  undoubtedly  did 
more  to  win  freedom  for  the  coloreu  race  than 
any  other  man.  His  other  great  service  was  in 
keeping  the  country  out  oi  war  with  England 
and  France  during  the  period  of  the  Civil  War. 
when  inch  a  catastrophe  might  easily  have  led 
(O  a  permanent  disvoltition  of  the  I'nion. 

Bibliography. —  The  best  short  life  of  Sum- 
ner is  that  by  Moorfield  Storey  (*.\nicrican 
Statesmen  Scries,'  Boston  I'XIO).  Other  biog- 
raphies arc  those  by  Edward  I  illu-  Pierce, 
'Memoir  and  Letters  of  Charles  Smntur'  (4 
vols  ,  Boston  1877-'>.Vi  .  by  .■Xnna  L.  Dawes, 
'Charles  Sumner*  ('Makers  of  America 
Series,'  New  York  180J)  ;  by  George  H. 
Haynes  ('American  Crisis  Biographies.' 
Philadelphia.  Copyright.  1909):  by  G.  H. 
C.rimkc,  'Life  of  Charles  Sumner,  the  Scholar 
in  Politics'  (New  York  I. The  "Works"  of 
Sumner  were  published  in  15  volumes,  Boston 
1874-8J.  A  famous  oration  on  Sumner  is  that  by 
L.  Q.  C.  Lamar,  27  April  1874.  Consult  also 
Shoiweil,  W.  G..  'Life  of  Charles  Sumner' 
(New  York  1910),  and  Whipole.  E.  P.  <Recol- 
Iceiions  of  Kminent  Man.'  Some  of  Sumner's 
most  famous  speccbw  have  been  printed 
separately,  vis..  "Report  on  the  War  with 
Mexico,*  and  "Speedi  on  the  Crime  against 
Kan^a"-*  (Directors  of  Old  South  Work,  Bos- 
ton) :  ".^<lrl^ess  on  W  .ir.  Cfinlainiia;  True  (iran- 
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SUMNER,   Oeorge   Wataon,  American 

naval  officer:  b  Michigan,  31  Dec  m\  He 
was  appointed  to  the  n.nw  in  .1.*^''^  In  the 
Civil  War  he  participated  in  the  liombardmcnt 
of  Forts  Jackson  and  Saint  Philip;  commanded 


the  Mas^awii  on  the  James  River,  and  wstb 
the  Ottciniiaaa  foricd  the  Confederate  iron- 
clads to  rclin(|uish  the  purpose  of  attacking 
Grant's  transports  and  base  of  supplies  at  Gty 
Point,  \'a.  After  the  war  he  served  in  various 
capacities,  was  commandant  of  the  naval  siatioa, 
Port  Royal,  S.  C.  1899-1901;  and  ia  JuuUf 
1901  was  appointed  comnandaat  of  the  Flib* 
delphb  nax-y  >-ard. 

SUMNER,  Increase,  American  statetnan: 
b.  Mass-ichusetts,  1746;  d.  1799.  He  was 
graduated  at  Harvard  College  in  1767;  ad* 
miued  to  (he  bar  in  1770,  and  in  1779  WM  • 
member  of  the  State  ConatittttioMl  Gosvoi- 
tion.  He  «u  elected  to  Congr«M  in  iTti. 
was  a  member  of  the  United  States  Constitu- 
tional Convention  in  1789.  and  in  1797  was 
elected  governor  of  Massachusetts. 

SUMNER,  Sainnol  Storrow.  American 
mlKtaiy  oflker:  h.  Penmyhrania.  6  Feb  ig4Z 
He  was  appointed  to  Ike  nmiy  fnom  New  York 
in  1861,  served  in  the  Civil  War.  and  aninft 

the  Indians  in  the  campatirns  from  IWV)  to 
1878.  In  May  1898  he  was  appointed  a  briira- 
dicT-gjeneral  of  vohniicers  and  in  the  Sp.^nish- 
Amcrican  War  was  as^itincd  to  duty  in  (  ub.x 
He  was  ordered  to  England  as  military  attache, 
but  left  there  in  1900  to  join  the  United  Sutes 
troops  in  (Thina.  Later  he  was  sent  to  the 
Philippines,  where  he  was  promoted  brigndicf^ 
gvnenl  United  Sutes  armv  in  IWl,  and  major* 
general,  Augnat  1903.  His  bst  service  was  in 
cenmiand  lof  the  Division  of  the  Pacific,  and 

he  retired  ft  Fdi  1006 

SUMNER.  William  Graham,  American 
educator:  b  Paterson.  .\.  L.  30  Oct.  1840;  d. 
12  April  1910.  He  was  graduated  at  Yale  fal 
1863,  studied  abroad,  was  tutor  at  Yale  in 
1866-69,  in  1867  took  orders  in  the  Protestant 
Episcopal  Church,  was  assistant  at  ^Ivary 
Ctiurch.  New  York,  and  rector  of  chursh  of 
the  Redeemer.  Morristown,  S.  J.,  appointed 
professor  of  political  economy  and  social  sci- 
ence at  Yale  College  in  1872  His  writings  in- 
clude a  translation  of  LanRc's  'Commentary  on 
Second  Kings'  (1872);  'History  of  American 
Currency'  (1874);  <Life  of  Andrew  Jackson* 
(in  < American  Statesmen'  SeriqLl882) ;  'What 
Social  Chsaes  Oire  to  Each  Other*  (1883) ; 
'Problems  In  Ptoliliad  Economy'  ( 1884) ;  <  Pro- 
tectionism* (1885):  'History  of  Banking  in 
the  United  States*  (1896);  <Robcrt  Monto* 
(1892). 

SUMPTUARY  LAWS,  a  term  often  oscd 
in  American  political  diMissioo  with  reference 
to  laws  regulating  die  sale  of  liqttor.  The  orig- 
inal meaning,  however,  was  the  regiilation  by 
law  of  eating  and  drinking,  wearing  apparel  and 
style  of  li\i;:.  n  nerallv.  The  early  settlers  of 
New  England  adopted  liarih  laws  of  this  char- 
acter, which  lu\e  been  exaggerated  and  cari- 
catured in  the  fictitious  Connecticut  *Blue 
La^^  »  of  the  Rev.  Samnd  A.  Pcten^ 

Sumptuary  laws  existed  in  ancient  as  wdi 
as  modern  times.  One  of  the  Roman  laws  or 
the  Twelve  Tables  aimed  at  repressing  extrava- 
gance in  ftmerals.  After  the  establishment  of 
the  censorship  those  holding  this  otTice  had  the 
right  of  pnnishitit:  those  5U''l>'  of  luxurious  liv- 
ing .\ftcr  li<  TwiKc  Tables  the  first  sump- 
tua^  law  parsed  at  Rome  was  the  Lrx  Ofpia 
(215  IX.).  directed  exclusively  against  die  cz- 
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iravagance  of  women  in  dress,  jewelry,  etc. 
This  law  was  repealed  20  years  later.  The  other 
sumptuary  laws  enacted  at  Rome  were  almost 
exclusively  desipiicd  to  keep  down  extravagance 
in  entertainments.  The  Lex  Julia,  passed 
in  the  reign  of  Augustus,  was  the  last  sump- 
tuan'  law  passed  at  Rome,  but  a  few  endeavors 
were  made  under  later  emperors  also  to  re- 
press luxury  by  decrees  of  the  Senate  and  im- 
perial edicts.  The  last  attempt  of  this  nature 
that  is  known  to  have  been  made  belongs  to 
the  reign  of  Nero.  Sumptuary  laws  were  re- 
vived by  Charlemagne.  Both  he  and  Louis  the 
Debonnaire  promulgated  capitularies  against 
luxury  in  dress  and  furniture.  Various  other 
laws  and  decrees  having  a  like  object  were 
made  under  many  of  the  later  kings  of  France, 
ncn  down  to  Louis  XV.  A  royal  ordinance, 
dated  19  April  1737,  forbids  the  common  people 
(vilains)  the  use  of  calico,  which  was  reserved 
for  the  nobility,  and  there  are  instances  of  the 
wives  of  commoners  being  fined  in  virtue  of 
'.his  decree.  In  England  sumptuary  laws  began 
to  be  enacted  in  the  reign  of  Edward  III,  and 
continuctl  to  be  passed  down  to  the  time  of  the 
Reformation.  Most  of  them  were  repealed  by 
1  James  I.  ch.  xxv.  but  they  were  not  all  ex- 
ponged  from  the  statute-l>ook  till  1856. 

Sumptuary  laws  in  the  early  colonial  period 
of  America  were  not  confined  to  New  England, 
Directions  were  sent  to  Virginia  in  1621  not  to 
permit  any  but  members  of  the  council  to 
wear  gold  in  their  clothes,  "or  to  wear  silk  till 
lhe>-  make  it  themselves."  In  New  England  the 
Massachusetts  magistrates  prohibited  the  wear- 
ing of  gold,  silver  or  thread  lace,  all  cm- 
broideries  or  needle-work  in  the  form  of  caps, 
binds  or  rails,  gold  and  silver  girdles,  and 
other  extravagances  which  offended  Puritan 
simplicity.  The  laws  were,  however,  ignored 
or  but  slightly  enforced,  and  gradually  became 
obsolete.  At  present  in  the  United  States  dress 
is  solely  a  question  of  decency,  and  sumptuary 
laws  are.  in  that  sense,  of  the  past. 

SUMTER,  Thomas,  .\merican  military  offi- 
cer: b.  Virginia,  1734;  d.  1  June  1832.  After 
the  capture  of  Charleston  by  the  British  in 
1780  he  took  the  field  as  .  a  brigadier-general 
at  the  bead  of  a  body  of  light  horse  and  soon 
became  one  of  the  most  active  and  able  partisan 
leaders  of  the  South.  His  liraverv,  endurance 
and  unvar>'ing  cheerfulness  and  determination 
under  reverses  gained  him  from  his  followers 
the  sobriquet  of  the  'Carolina  game  cock,"  and 
Comwallis  confessed  that  he  was  one  of  his 
•greatest  pbgucs."  After  gaining  important 
successes  over  the  British  and  Tories,  he  was, 
in  September  1780,  roulc<l  with  considerable 
k>ss  near  the  mouth  of  Fishing  Creek  on  the 
Catawlia  by  Tarleton.  In  1781  he  took  a  dis- 
tinguished pan  in  the  battle  of  Eutaw  Springs. 
The  thanks  of  Congress  were  tendered  him  in 
1791.  and  he  was  aftcr^^•ard  sent  to  th.Ti  body 
as  a  representative  of  South  Carolina  In  1809 
he  was  appointed  United  States  Minister  to 
Brazil  ana  t>*o  years  later  was  elected  United 
States  senator. 

SUMTER,  S.  C,  city,  county-seat  of  Sum- 
ter County,  on  the  main  line  and  several 
branches  of  the  Atlantic  Coast  Line  Railroad, 
80  miles  north  of  Charleston.  It  is  in  an  agri- 
cultural region,  producing  cotton,  tobacco  and 
vegetables,  of  which  it  exports  large  quantities. 


It  also  has  manufacturing  interests  of  import- 
ance which  include  cotton  factories  planing 
mills,  sash  and  blind  factories,  etc.  Inere  is  a 
national  bank  and  a  State  bank.  The  city  has 
a  public  high  school  founded  in  1889,  and  is  the 
seat  of  Saint  Joseph's  Academy,  a  Roman 
Catholic  school  for  girls,  and  of  the  Sumter 
Military  Academy  and  Female  Seminary,  a 
coeducational  non-sectarian  school.  Since  1913 
the  commission  form  of  government  admin- 
isters city  affairs.    Pop.  about  9,400. 

SUMTER,  Fort.  See  Fort  Sumter. 

SUMY,  soo'mc,  Russia,  a  town  in  the  gov- 
ernment of  Kharkov,  on  the^  river  Psiol,  83 
miles  north  of  the  town  of  Kharkov.  It  has 
nine  churches,  a  gjTnnasium,  technical  school, 
banks  and  a  large  sugar  rcfincr>",  besides  nu- 
merous distilleries.  The  soil  is  productive,  and 
agricultural  products  are  exported  together  with 
brandy.  Four  annual  fairs  give  considerable 
impulse  to  trade.    I'op.  51,500. 

SUN,  the  great  central  body  of  the  solar 
system.  The  aspect  of  the  sun  with  which  all 
are  familiar  from  infancy  shows  that  it  is  a 
shining  globe.  Astronomical  measurements  show 
that  this  globe  is  more  than  100  times  the  diam- 
eter of  the  earth,  and,  therefore,  more  than 
1,000,000  times  its  volume.  Its  small  apparent 
diameter  is  due  to  its  enormous  distance  of 
93,000,000  miles.  The  following  are  more  exact 
numerical  particulars : 

Mc«n  dicUnce  (miles)   92.900,000 

Eq  hor.  pantlUx   t.  W 

Deiuity  (water  ^  I)   1.41 

Mmai  (earth  =o  1)   332.800 

Diaineter  (miles)   866,400 

Gravity  (earth'*  =  1)   27.65 

For  methods  of  determining  the  distance  and 
other  quantities  see  Astronomy,  ThcoreticaL 
The  aim  of  the  present  article  is  to  set  forth 
the  physical  constitution  of  the  sun,  so  far 
as  modem  research  has  made  it  known. 

One  of  the  most  certain  results  of  research 
is  that  the  sun  is  at  an  extremely  hig^i  tempera- 
ture,  higher  than  any  that  we  can  produce  in 
our  furnaces.  This  is  shown  by  two  consider- 
ations. One  is  the  enormous  amount  of  energy 
radiated,  which  sufliccs  to  keep  the  earth  warm 
and  support  life  on  its  surface,  notwithstanding 
the  immense  distance  at  which  it  is  placed. 
Nothing  but  a  hot  l>ody  could  radiate  so  great 
a  volume  of  encrp>'.  .Another  proof  of  the  high 
temperature  is  shown  by  the  spectroscope,  which 
discloses  the  vapor  of  iron  and  other  refractory 
metals  in  the  sun's  atmosphere.  It  requires  a 
hot  furnace  to  melt  iron.  Much  higher  must 
be  the  temperature  which  would  make  it  boil 
away  like  water.  The  temperature  of  the  sun 
not  only  does  this,  but  the  fart  that  the  spectral 
lines  of  iron  are  dark  on  a  bright  ground  shows 
that  the  ^olar  light  emanates  from  a  body  yet 
hotter  than  the  vapor  of  iron. 

Aspect  of  the  Sun. —  We  can  see  only  the 
surface  nf  the  sun.  riot  its  vast  interior.  To 
distintruish  the  iwn,  the  shining  surface  is  called 
the  "photosphere."  The  latter  presents  to  our 
view  the  appearance  of  a  flat  disc.  The  edge 
of  this  disc  is  called  the  ■limb."  When  seen 
without  telescopic  magnification,  through  a  dark 
glass  or  other  medium,  the  disc  of  the  sun  ap- 
pears quite  uniform,  slightly  shading  off  in  tint 
at  the  limb.   But  when  carefullv  examined  with 
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the  teIc«rope.  iintler  good  atmnspheric  condi- 
tions, the  entire  photosphere  appears  as  a  dark- 
ish hackground.  sprinkled  with  brighter  grains 
or  nodules.  These  •rice-grains*  are  quite  ir- 
regular in  size  and  form,  and  appear  as  if 
bright  on  a  relatively  dark  or  yellowish  back- 

§ round.  It  is  probable  that  they  are  produced 
y  ctirrents  of  heated  matter  from  the  interior, 
hereafter  to  be  described,  which  are  constantly 
nsing  to  the  surface,  there  to  radiate  their  heat 
and  then  fall  back  again.  When  the  intensity  of 
the  heat  radiated  from  different  parts  of  the 
photosphere  is  accurately  measured,  it  is  found 
that  the  amount  of  radiation  diminishes  from 
the  centre  of  the  disc  to  the  limb,  where  it  is 
least.  The  diminution  is  slow  at  first,  hut  in- 
creases quite  rapidly  at  the  limb,  where  it  is 
little  more  than  one-half  of  that  at  the  centre. 
The  light  diminishes  in  a  still  greater  ratio  than 
the  heat.   The  tint  of  the  light  is  also  different 


scope  was  first  pointed  at  the  sun,  the  observers 
were  surprised  to  find  that  that  object  was  now 
and  then  variegated  by  dark  spots.  These  were 
observed  by  Galileo,  Scheiner  and  Fabritius. 
The  two  latter  published  more  or  less  elaborate 
treatises  on  the  subject,  but  with  their  imperfect 
instruments  they  were  not  able  to  learn  much 
as  to  the  laws  of  these  ol)jects.  W  e  now  know, 
with  the  modem  perfected  methods  of  observa- 
tion, that  the  spots  are  of  very  different  sizes, 
ranging  from  the  minutest  point  visible  in  the 
telescope  to  a  size  so  great  as  to  be  perceptible 
to  the  naked  eye.  The  largest  must,  therefore, 
exceed  the  earth  itself  in  diameter.  These  ob- 
jects are  usually  very  irregular  in  iheir  outline. 
l>eing  frequently  jagged  and  cornered,  as  if 
made  by  a  shot  or  bunch  of  shot  passing 
through  a  tin  plate  or  wooden  plank.  They 
frequently  appear  in  groups;  indeed  a  spot  vis- 
ible to  the  naked  eye  commonly  consists  of  a 


Pia  6.  — On  the  k<t  w  •  fn-iouchronuiue  (Spectrr>heliDCrain)  of  the  sun  taken  with  (h«  linht  at  the  centre  o(  tt»  dark 
Praunhr^fcr  bne  kmnrn  aa  H,  due  to  calcium  vapur.  The  instrument  toed  waa  the  Ruin(ar<l  sprclri>hr  Uicraf  b  cj/  the  Ycrkea 
Otaenratory.  Numcroua  ar«aa  ol  calcium  vapf,  lyiriK  at  a  hi«h  Irvrl  in  ttia  sun'a  atmuaphcrv.  arc  thus  Irrousht  i<>  Iwht. 
Thay  sra Dot  aeMl  OO  tba dirrct  phot^icraph  Vithe  nght.  whkihkhnwi  the  lun  m  phutmiaphed  in  thp  nrriinary  way  A  ovt- 
Milaratytonumijar  cf  tpott  will  beootail    The  buraootA)  black  line  acruaa  tha  photograph  Birea  theeaat  and  mtmX  dircctioa. 


at  the  centre  artd  at  the  limb,  although  this 
would  hardly  l»e  noticed  by  the  eye.  The  li^ht 
at  the  limb  has  more  red  in  its  composition 
than  at  the  centre.  This  effect  is  especially 
noticeable  at  the  time  of  a  total  or  annular 
eclipse  of  the  sun.  \\  hen  the  mo*)n  has  nearly 
covered  the  sun.  the  remaining  light  has  a  lurid 
aspect,  as  if  the  sun  were  shimng  through  a 
smoky  atmo>phere.  thus  giving  to  obser\'crs  the 
illusion  that  the  sky  is  hazy.  There  can  be  no 
doubt  of  the  cause  of  this  appearance.  The 
sun.  like  the  earth,  is  surrounded  by  an  atmos- 
phere; but  this  atmosphere  is  cooler  than  the 
photosphere  which  sends  oui  the  light  and  heat. 
The  existence  of  the  atm<isphere  is  demon- 
strated bv  the  lines  of  the  spectrum,  as  well  as 
by  the  absorption  of  heal  at  the  limb,  which 
is  greater  than  near  the  centre  l*ccatise  the 
light  coming  from  thai  portion  of  ihe  photo- 
sphere has  to  pass  ihroiigh  a  greater  deprh  of 
ine  atmosphere  than  when  it  rises  directly 
upwurd  fn-ni  the  centre 

The  SoUr  Spots —  When  the  Galilean  tele- 


ftroup  of  these  objects  close  together  The 
spots  of  the  group  may  run  into  each  other  to 
any  extent,  forming  an  irregular  and  jagged 
mass.  Sometimes  a  spot  has  almost  the  appear- 
ance of  a  crack  in  the  photosphere.  In  the  spot 
two  portions  can  generally  l»e  distinguished,  a 
dark  interior  called  the  "umbra*  and  a  shadrd 
liorder  much  brighter  than  the  umbra,  though 
not  quite  so  bright  as  the  photosphere,  called 
the  'penumbra*  When  the  atmos{^ere  is 
steady,  the  latter  is  seen,  with  a  good  telescope, 
to  be  not  of  uniform  shade,  but  to  be  striated, 
presenting  an  appearance  somewhat  like  that  of 
a  thatched  roof  This  can  l>e  seen  better  bv  a 
fiKure  than  by  a  long  description  A  sptit  seems 
bbck  only  by  contrast  with  the  brilliancy  of 
the  sun.  If  it  were  possiMe  to  cut  off  the 
sun's  liuhi.  the  light  from  the  spot  itself  would 
l>e  of  dazzling  brightness. 

It  was  formerly  supposed  that  the  spots  were 
opetiinKs  in  the  photosphere,  through  which  a 
darker  interior  was  »een.  ITiis  cotKliision  was 
reached  tjecause  it  was  supposed  thai  when 
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the  spot  approached  the  edge  of  the  solar  disc 
♦he  pviiumbra  looked  broader  on  the  side  of  the 
f;pr>t  next  the  edge.  Rut  careful  observations 
made  in  recent  times  show  that  thh  U  not  the 
cue.  Sometimes  the  penumbra  is  liroadcr  at 
cat  ei^e  and  sometimes  at  another.  It  was  also 
supposed  diat  the  spots  might  be  sometlung 
in  the  nature  of  cooler  dark  mctaU  floating  on 
the  photosphere.  But  Ail  -view  also  has  r>een 
ahandoncd  It  has  recently  been  shown  by  Hale 
thai  a  sun  spot  is  an  immense  vortex,  in  which 
uhirliiip  electrically  charged  particles  produce 
an  intense  magnetic  field.  Thus  a  sun  spot  re- 
sembles a  terrestrial  tornado.  The  observations 
of  Eversbed  and  St.  John  indicate  that  the 
pses  are  rtstne  from  the  interior  of  the  sun 
ttmard  the  snrtace,  flowing  nearly  radially  oiit- 
ward  above  the  surface  from  the  centre  of  the 
spot.  Measurements  of  the  heat  radiated  from 
the  spot,  as  compared  with  that  of  the  neighbor- 
ing disc,  show  that  the  spot  is  really  cooler  than 
the  rest  of  the  photosphere.  Spectroscopic  ob- 
servations aKree  with  this  by  showing  a  great 
absorption  of  the  light  coming  from  llie  interior 
of  a  spot. 

Another  salient  feature  of  the  sun  is  its 
rotatioD  on  an  axis  deviating  bnly  six  _  degrees 
from  a  line  perpendicular  to  the  ecliptic  The 
time  of  rotation  is  shown  by  observations  of 

the  spots  on  the  sun,  which  we  see  to  move 
trom  east  toward  west.  The  relation  of  the 
sun  to  its  axis  of  rotation  is  mtich  the  same 
as  in  the  case  of  the  earth.  The  sun's  axis  inter- 
sects the  photosphere  at  two  opposite  points 
aDcd  the  poUs  of  the  sun.  A  circle  passing 
nnind  tht  sun  midway  between  the  poles  is 
^led  the  jfffar  equator.  Distances  north  and 
sooth  of  the  equator  are  called  solar  latitude. 
When  we  look  at  the  sun  at  noon  its  north  and 
south  poles  are  near  the  upper  and  lower  points 
of  the  disc ;  and  the  equator  passes  horizontally, 
or  nearly  so,  across  the  centre  of  the  disc.  The 
position  of  the  sun's  equator  is  moit  exactly 
dr  fined  by  the  following  numbers: 

iodinationtotheecltptie...........   •5' 

e«ftteaa«B   ay 


The  earth  in  its  annual  course  around  the 
sun  passes  through  the  line  of  the  nodes  about 
5  June  and  5  December  of  each  year,  .^t  these 
tiflM*  the  apfiarent  paths  of  the  spots  across  the 
sun's  disc  are  strai^t  Knes.  At  Ac  interme- 
diate times  they  are  more  or  less  curved.  In 
March  the  south  pole  is  slightly  turned  toward 
us,  .ind  the  paths  of  the  spots  are  curved  up- 
ward. In  September  the  reverse  is  the  case. 
We  see  only  the  north  fiote^  and  the  padis  arc 
curved  downward. 

Observations  of  the  spots  lead  to  the  unex- 
pected conclusion  that  die  couatorial  regions 
of  tiie  sun  rotate  in  less  time  than  those  nearer 
the  piles,  although  the  di.^t^:!  r  'hey  have  to  go 
h  ^rrcatcr.  The  sun  is  so  nuicii  larger  than  the 
f.irth  that,  although  the  lime  of  rotation  is  more 
than  25  times  as  long,  yet  the  absolute  linear 
vclocit>'  of  the  rotation  near  the  e<luntor  is  four 
times  as  great  as  that  of  the  earth's  rotation, 
behtt  very  nearly  one  mile  per  second. 

Tht  observations  of  Carrington  give  the 
period  of  rotation  as  follows : 


The  apparent  time  of  rotation,  as  we  sec 
it,  is  nearly  two  days  longer,  because  the  earth 
has  carried  us  forward  in  its  annual  motion 
while  the  sun  is  rotating,  and  the  spot  has  to 
catch  up  to  our  direction  before  a  rotatiaa  seems 
complete. 

The  rotation  of  the  stm  can  also  be  de- 
termined by  means  of  the  spectroscope,  through 
this  instnnnent   enabling  us  to  determine 

whether  a  luminous  body  is  approaching  the 
earth,  or  receding  from  it.  In  consequence  of 
the  rotation,  the  photosphere  on  the  east  side 
of  the  sun  is  continually  moving  toward  US,  and 
that  on  the  opposite  side  moving  away  from  us. 
The  observations  made  by  this  method  agree 
with  those  made  on  the  solar  spots  in  giving  a 
period  of  about  25  or  26  days;  but  they  are  dis- 
cordant as  to  the  variation  with  latitude.  The 
angidar  motions  in  the  different  latitudes,  found 
by  two  ohservers  with  the  spectrosc(^c,  Duner 
and  Adams,  are  as  follows: 

Daily  Axcular  Rotation  of  the  Sun  in  Dii*- 
FF.KKNT  Latitudes,  from  Spots  and 

.SPKtTKOSCOPIC  OsSrKV.MIONS. 


LatitUDB 

SpoU 
(Carring- 
tan) 

14.46* 
14.2» 

14.  IJ 

1.1  00 
13  f>S 
IJ  10 

14.I40 

ij.ao 

11  40 

1 J  Of> 
11. w 
10.62 
9.34 

14.  W» 
i4.U 

14. n 

IJ.M 
13  64 
12  .  7S 
11  52 
10.86 

45  

It  is  a  remarkable  and  interesting  fact  that 
the  velocities  thus  determined  by  the  displace- 
ment of  spectral  lines  differ  systematically  when 
the  lines  of  different  clements.are  chosen.  Thus, 
the  values  determined  by  Adams  from  die  tines 
of  iron,  calcium  and  hydrogen,  are  as  follows: 


Iron 
iin«» 

Calciutn 
lines 

ti  tiS' 

l  .l  0" 

is.r 

14  9  

I  I  Jl 

U  9 

15  » 

29  7   

14  2 

14  6 

44.7  

12. as 

U.6 

14  0 

«0.0  

11. SJ 

U.5 

13.7 

10.99 

ti.t 

U.S 

At  t.Se  sun'*  <  quat 

At  Wot  Utitudc 


24.9  dam. 
26.4  * 


This  difference  agrees  with  much  other  evi- 
dence on  the  same  point  in  indicating  that  the 
different  elements  cfFectivc  in  producing  the 
lines  lie  at  different  levels  around  the  bail  of 
the  sun. 

The  rotation  of  the  son  must  produce  an 
ellipticity  or  bulging  out  of  tfie  equator,  as  in 
the  case  of  the  earth.  But  this  cfTcct  Is  so  small 
as  to  elude  all  astronomical  measurement.  To 
all  appearance  the  sun.  notwithstanding  itS 
rotation,  is  a  perfect  sphere. 

Two  very  remarkable  laws  govern  the  solar 
spots,  one  relating  to  their  frequency,  the  other 
to  the  region  of  the  sim's  disc  on  whidi  they 
are  seen.  We  recall  the  tact  oi  the  sim  iiaviiiK 
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north  and  south  latitude  as  we  have  on  the 

earth.  The  6rst  peculiarity  of  the  spots  is  that 
they  arc  rari  ly  seen  at  more  than  35*  to  40* 
of  sobr  latitude,  north  or  south.  They  Atemost 
numerms  at  about  15*  btitude.  and  from  dial 

parallel  ^jtow  Irsq  numerous  hoth  toward  and 
from  tliL  <  '|u.itoi  At  the  equator  they  arc  com- 
p.'tr. (lively  ^'  .ir^  t  'I'lui^  \v  t  i'  that  ihi  ri-  .trc 
tuo  70IH.S  of  spots;  one  north  and  the  olhtr 
stMiih  of  the  sun's  equator.  The  following  tabic 
of  the  number  of  spots  observed  by  Carrmgton 
in  different  zones  ot  latitude  illustnites  the  uw : 

1st  of  wotm  of  ipsti 

0*  to   5*  471 

s  M  to  I  'no 

10  to  15  J  V2 

ti  to  20  lAfiH 

20  u>25  I. SOS 

2S  toM  740 

JO  toJS  30J 

IS  to40  «« 


The  other  reniarkiihle  fiaiurc-  of  the  spots 
is  their  periodicity.  At  uitctyals  of  11  ^cars 
they  arc  very  numerous,  while  at  the  inter- 
mediate times  they  arc  comparatively  scarce, 
none  being  visible  for  perhaps  half  the  iimc. 
It  is  found  that  the  period  is  almost  exactly  11 
years  47  days.  It  was  at  one  time  supposed 
to  he  the  same  as  the  period  of  revolution  of 
Jupiter,  which  is  somewhat  less  than  12  years. 
Had  sir})  bifii  tlic  t.iso  wf  should  h.ixc  triti- 
cluded  that  tlit  ^jkiIs  wi-if  in  simic  \va\  pro- 
duced by  the  action  of  tlun  jtlaiut.  i'.iii  it  i> 
now  proved  that  the  ptriod  is  inon  than  -ix 
months  less  than  that  of  Jupui-r,  ai"I  (io<  s  not 
coincide  with  any  other  period  known  ta  the 
solar  system.  Its  average  duration  is  found  tO 
be  11.13  years;  but  it  is  subject  to  changes  of 
a  year  or  more.  We,  therefore,  conclude  that 
the  cy<  Ic  of  change  in  the  spots  is  due  to  a 
round  ui  processes  goin^  on  inside  the  sun 
itself.  What  these  may  be  we  have  no  means 
of  determining. 

The  very  careful  series  of  photographs  ot 
the  sun  made  at  the  Greenwich  Observatory 
durinf^  the  past  30  years  show  a  singular  law 
of  variation  in  the  spots  with  the  11-year  period. 
After  a  space  of  two  or  three  years,  dnrinir 
which,  as  we  have  said,  the  spots  are  few  and 
smtill.  the  first  eYidence  of  a  renewal  of  activity 
is  -^(ci-  ill  th(  (ncnsioiMl  appearance  of  a  spot 
.It  ail  utni'-ii.ilK  lilt:!!  latitude,  say  30°  to  35' 
nnith  oi  south  Tins  may  (•oiitiTuic  tor  si^<  ral 
inonili^.  OI  t  vtii  ^  yr.ii'  I'hiii  the  spots  lici^in 
lo  he  tiioii  frequent  nf.ircr  .itnl  man  r  the  ii|ua- 
tor,  while  there  are  fewer  beyond  M  oi  iali- 
tucfe.  Finally,  after  three  or  four  years,  they 
become  thickest  of  all,  as  wc  have  said,  in  idiout 
15^  of  latitude.  About  five  years  from 
time  when  fewest  are  seen,  th«r  will  be  most 
numerous;  then  they  will  also  be  seen  nearet 
the  e<niat<jr.  or  e\en  on  ihe  equator  iis<-li 
After  fi\e  viars  they  hc^in  to  diminish  rather 
more  slowly  than  ihcy  increased,  until  they 
nr.idnaHy  serin  onot-  more  almcst  to  <!isappe,tr. 
The  \ears  of  miiiiinntn  sun  spots  .ire  ISiW,  \'K)0, 
1911,  etc  The  years  when  ihiy  are  mo^t 
nnmerou.<:  were  1882.  Ifffi,  19(VK  etc  l)ut  tbesi: 
dates  are  onl^-  approximate,  as  the  intervals  be- 
tween the  minima  are  not  always  exactly  the 
same. 

The  Ptculc—  Another  curious  feature  of 
dw  sun  is  the  occasional  appearance  of  spots 


brighter  than  the  rest  of  the  photosphere.  These 
commotUy  appear  in  bunches  m  the  neighbor- 
hood of  the  Spots,  and  derive  their  name  from 
the  LaUn  word  foctUa^  a  torch.  They  follow 
a  law  similar  to  that  of  the  spots  not  only  in 
haxin^  the  Same  period  of  frequency,  hut  in 
iK-int;  most  numerous  where  the  spots  arc  most 
niiiiicious  But  they  arc  sieii  over  a  very  much 
uiiler  region  of  the  sun's  disc  than  the  spoti^ 
sometimes,  alihough  rarely,  near  the  poles  ot 
the  sun. 

A  third  feature  of  the  sun  associated  with 
the  Sj^ts  and  the  facula;  is  known  as  the 
'prominences.*  These  can  be  actually  seen 
through  an  ordinary  telescope  only  during  total 
eclipses  of  the  sun.  But  they  may  now  he 
seen  at  any  time,  when  the  air  is  clear,  by  means 
of  a  powerful  spectroscope.  Like  the  facuUe. 
th(.y  arc  coitinionly,  liiii  ia>t  alv. ay>.  found  in 
the  iii'i^;hhorhc>od  of  the  spuU.  Ikii'.i,'  seen  froni 
time  to  lime  all  round  the  sun  s  Imih  ( .*sr  e 
EcuKSt).  They  will  he  described  more  luily 
hereafter. 

It  is  qtiite  evident,  from  what  we  have  said, 
that  the  spots,  facubr  and  prominences  arc  aU 
results  of  one  series  of  operations.  This  fact 
has  been  brought  out  in  a  very  interesting  way 

hy  the  spectroheliograph.  This  is  an  instrument 
invented  by  George  E.  Hale  of  the  Mount 
\\'iIson  Observatoiy,  uhii  h  en.rJ  Ics  a  photo- 
>.;rai>li  nf  the  sun  to  be  Uikeii  by  the  light  of  a 
sinKh-  rav  of  ihe  spectrum,  the  light  from  all  the 
other  rays  being  cut  off.  A  ray  frequently  used 
for  the  purpose  is  one  emitted  by  calcium. 
When  a  photograph  is  taken  with  this  ray.  we 
have'  not  a  general  photograph  of  the  SUn  by  all 
its  light,  which  is  what  the  ordinary  camera 
would  give  us,  but  a  photograph  in  which  no 
light  is  allowed  lo  enter  except  that  enuttcd  hf 
the  vapor  of  calcium  A  photograph  thus  taken 
is  found  to  he  extranrly  varicvrati  d,  some  parts 
of  the  sun's  disr  Ixin,^'  much  lifiKhttr  than 
others.  The  interesting;  t'-atiin  is  ihii.  in  the 
general  average,  the  brightest  parts  of  the  disc 
are  those  where  the  spot.s.  faeulie.  and  prom- 
inences are  most  numerous.  But  these  bright 
patches  may  appear  on  any  part  of  the  sun.  The 
general  conclusion  is  that  the  three  classes  of 
objects  we  have  described  are  all  produced  by 
pr(»cesses  going  on  in  the  sun  which  result  in  the 
throwiuK  up  ot  great  masses  of  calcium  vapor. 

)Ia\iui,'  thus  dcscriKed  what  tlie  siin  is  iti  a 
getu  r.ii  ,  .ind   sliown  Ui  upiK  ar.iiices.  uc 

pas's  on  to  |..iri!cii!ai s  respecting  its  rotistiui'n  n 
and  suriounduiKs.  Our  eonclusioiu  inu»(  he 
drawn  step  by  step  from  the  phenomena  ex- 
hibited by  the  photosphere,  combined  with  rea- 
soning upon  the  bws  of  force  and  the  ptop- 
ertics  of  mauer.  A  conclusion  roost  easily 
reached  is  that  the  sun  is  not  a  solid  bodv 
throughout.  If  it  were,  its  enormous  radiation 
of  heat  would  result  in  the  surf.ice  rapidly  cool- 
ing off,  so  "h  ii,  in  .1  \t  ry  li.>rt  lime,  it  would 
r<  asc  to  cmts  liglu.  .\Joi <  t*'. cr,  a  study  of  the 
siirf.ice  shows  changes  constantly  going  on  in- 
eompaiifilc  with  the  idea  of  solidity.  It  follows 
that  the  heat  r.tdiated  from  th<  surface  must 
!>e  continually  supplied,  cither  hy  the  rising  up 
of  ho'  material  from  the  interior,  or  bv  radia- 
tion from  within  outwanL  It  is  the  latter  which 
is  believed  to  be  acnng.  For  the  material  of 
the  sun  is  probably  transparent,  and  it  is  sop- 
poied^fhat  the  enormons  heat  is  absorbed  and 
re-radiatcd  as  wc  pass  outward  from  the  center. 
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t  Prominences  on  the  ti%e  of  the  sun.  Photographed  during  the  todi  solir  eclipse,  in  Algiers, 
10  August  1905 

2  The  corona  of  the  sun  during  the  tot^l  eclipse  of  2S  May  1900 

3  Calcium  flo:culi  in  ih'^  neighborhood  of  a  sun-spot.  Photogriohed  with  the  apectro-heliogriph, 
10  October  1»03,  atthe  Yerkei  Obiervatory 
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1  The  •ppearance  of  ibc  coroiui  durinx  'be  totti  eclipse  of  SO  August  190.1 

2  Sprttto-bclucram  of  the  whole  bill  of  the  *ua  Uketi  the  Yerkcf  ObMrratory, 
12  Aufuit  1903 
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The  absorption  and  re-radiation  from  succes- 
sive layers  is  almost  instantnnccMis,  the  velocity 
of  heat  transference  approaching  180,000  miles 
a  second. 

In  drawing  our  conclusions  the  intensity  of 
gravitation  on  the  sun  must  be  borne  in  mind. 
It  bu  nearhf  28  times  the  force  of  gravity  on 
Ae  earth.  A  nian  of  ordiiiary  site  would  weigh 
two  tons  at  the  surface  of  the  son,  and  would, 
therefore,  be  instantly  crushed  to  death  by  his 
own  weight,  were  it  po^siWi"  for  him  otherwise 
to  exist  there.  ConseQuenily,  the  pressure  to 
which  the  vapors  of  the  sun  arc  subject  in- 
creases with  enormous  rapidity  below  the 
surface. 

The  average  specific  gravity  of  the  ma- 
terials composing  the  sun  can  be  determined 
Iv  mwooMiical  tbeofy  with  great  exactness. 
It  is  imown  Aat  the  mean  specific  gravity  is 
about  40  per  cent  greater  than  that  of  water, 
and  one-quarter  that  of  the  earth.  It  is  doubt- 
less much  smaller  than  this  at  the  surface,  and, 
theretore,  increases  toward  the  centre.  A  cal- 
culation of  the  rcsuliiug  pressure  shows  tliat 
near  the  centre  ot  the  sun  the  pressure  produced 
by  the  enormous  mass  and  gravitation  of  the 
matter  composing  the  solar  orb  amounts  to 
about  SfiOOjOOO  tons  per  square  inch.  This 
pressure  is  so  far  bqrond  any  that  we  can 
produce  mt  the  earth's  sarfaee  mat  we  are  un- 
able to  say  what  effect  it  would  have  u^ou 
matter. 

Yet  another  unknown  factor  is  the  tem- 
perature of  the  interior.  At  no  great  distance 
toward  the  centre  the  temperature  exceeds  our 

Swers  of  determination  —  it  may  even  be  1,000,- 
0'.  As  the  highest  temperature  which  it  is 
possible  to  produce  artifioally  prol»bfar  does  not 
amount  to  12,000*.  it  is  impossible  to  say 
what  effect  stich  a  temperature  would  have 
upon  matter.  Thus  we  have  two  opposing 
causes,  the  one  an  inconceivable  degree  of  heat, 
such  that,  were  matter  exposed  to  it  on  the 
surface  of  the  earth,  it  would  explode  with 
a  power  to  which  nothing  within  our  experieace 
can  be  compared,  and  a  pressure  tliousands 
of  times  any  we  can  produce,  tending  to  con- 
dense and  solidify  this  intensely  heated  matter. 
One  thing  which  we  can  say  with  confidence 
as  to  die  effect  of  these  causes  is  that  no 
chemical  combinations  am  take  place  in  matter 
so  circumstanced.  The  distinction  between  liquid 
and  gaseous  matter  is  lost  under  such  condi- 
tions. Whether  the  central  portions  are  com- 
pressed into  a  solid,  or  remain  liquid,  it  is  im- 
possible to  say. 

Modern  research  shows  that  the  Sttn,  ftS  a 
whole,  is  a  complex  body,  the  various  parts  of 
which  are  hi  veiy  different  conditions.  B^hk 
nug  at  the  centre^aad  pasung  outward,  we  have 
first  the  vast,  invisible  interior  which  forms  the 
globe  itself,  and  which  our  sight  can  never  pene- 
trate. Surrounding  this  interior  is  the  visible 
pliotosphere,  or  seeming  surface,  which  we  see 
with  the  naked  eye  or  the  telescope,  the  appear- 
ance of  which  has  been  fully  described.  So  far 
as  ordinary  direct  observation  could  show,  this 
would  be  the  whole  of  the  sun.  But  the  spec- 
troscope, as  wcD  at  efe  ohsarvation  daring  total 
eclipses,  has  ihown  most  complex  sorrotmdings 
of  the  sun,  which  would  othenvisc  have  been 
invisible.  The  surroundings  are  formed  of  two 
tuftiopttf  tfw  duunaapfaeia  and  the  ooranu 


The  earliest  accurate  ohseiTrers  of  total 

eclipses  with  the  telescope  noticed  that  dur- 
ing the  total  phasr  red  cloud -like  m.TSscs  were 
seen  here  and  there  projecting  beyond  the  limb 
of  the  dark  moon.  Moreover,  at  the  bepinnini? 
or  the  end  of  the  eclipse,  it  is  found  thai  -hcse 
projections  arc  connected  with  a  red  border  ex- 
tending round  the  sun.  There  is.  therefore,  an 
envelope  which  radiates  red  light  and  surrounds 
the  sun,  and  whidi  is  invisible  except  during 
eclipses.  Quite  independent  of  this  envelope  is 
a  bright  effulgence  which  is  seen  during  a  total 
eclipse.  These  phenomena  are  fully  described  in 
the  article  Eclipse.  What  we  have  now  to  do 
is  to  set  forth  what  they  indicate. 

The  red  envelope  which  rests  immediately  on 
the  lAotosphere  is  called  'chromosphere."  It  is 
comparatively  diin— so  tliin  as  to  be  almost  im- 
mediately covered  when  die  sun  is  totally 
eclipsed.  Its  nature  was  first  made  known  Iqr 
the  spectroscope,  which  showed  it  to  be  com- 
posed mostly  of  hydrogen,  helium,  and  calcium 
vapor.  Its  principal  and  lower  parts  differ  in 
constitution.  At  the  photosphere  it  comprises 
nearly  all  the  substances  which  exist  in  the 
latter.  This  was  shown  in  a  very  beautiful  way 
by  observations  of  the  reversing  layer,  first  made 
by  Young  at  the  total  edipse  of  1870  The  ex- 
planation of  the  phenomena  diere  described  is 
l^t  ^e  photosphere  is  hot  enough  to  shine  by 
its  own  fight,  and,  being  a  gas,  to  ^ve  bright 
spectral  lines.  But  the  photosphere  is  so  much 
hotter  than  the  chromosphere  that  the  latter  is, 
in  comparison,  a  cool  g:is  which  absorbs  the 
spectral  lines  from  the  light  radiated  by  the 
photosphere.  The  question  of  the  density  of 
the  duromosphere  and  reversing  layer,  as  its 
base  is  called,  has  given  rise  to  very  varied  esti- 
mates. 

The  fact  that  the  ipectRMMxne  shows  bright 
lines  as  the  last  ray  of  true  sminght  disappears 

at  the  beginning  of  a  total  eclipse  shows  that 
the  Kas  from  which  these  lines  emanate  must 
be  so  rare  as  to  be  transparent  through  a  dis- 
tance of  thousands  of  miles.  We  are,  there- 
fore, justified  in  concluding  that  the  gases  of 
the  chromosphere  are  extremely  rare,  and  the 
same  is  probably  true  of  the  principal  regions  of 
the  photoqihere. 

Among  die  most  extraordinary  phenomena 
exhibited  by  the  sun  are  the  mountainous  eleva- 
tions of  the  chromosphere,  which  we  see  as  the 
red  protuberances  already  described.  These  arc 
of  two  kinds,  the  eruptive  and  the  cloud-like. 
The  latter  present  to  us  ihe  appearance  of  vast 
clouds  floating  in  an  atmosphere  of  the  sun.  It 
seems  certain,  however,  that  they  aianol  be  wliat 
th«y  seem,  because  there  can  be  no  atmosidkre 
there  to  support  diem.  They  are  probably  held 
up  by  an  impulsion  of  the  solar  rays,  which  will 
be  described  presently.  The  eruptive  promi- 
nences seem  to  be  due  to  outbursts  of  intensely 
hot  gases,  mostly  hydrogen,  from  the  sun. 
These  arc  thrown  up  with  a  velocity  of  several 
hundred  miles  per  second,  lilcc  immense  moun- 
tains of  fire.  They  sometimes  rise  to  a  height 
of  many  thousand  miles,  their  ascent  bemg 
doubtless  aided  by  the  impidalon  of  the  solar 
rays ;  then  they  fall  back  again  to  the  sun.  The 
chromosphere  and  prominences  can  now  be  pho- 
tographed in  proicf  tinn  against  the  sun's  disc 
with  the  spectroheliograph.  When  such  photo- 
gnyba  are  made  wim  the  tig^t  of  the  red  h|>> 
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droffcn  line,  they  show  gmt  vortex  phenomena. 
centerinK  in  <.itn  spots  and  closely  related  to  the 
vorticr  -  ui  th«  photosphere  which  cOBStttllte  the 
sp"'*  thtrnMUcs     See  Plate  HI. 

Fhc  violent  forces  seen  in  action  in  the 
iliiwinosphere  are  in  sinsular  contrast  to  the 
soft  whitr  light  of  the  corona.  Much  mysterv 
still  surrounds  the  con<>titiition  of  the  latter,  ft 
was  s)|pposc<l  to  be  an  atmosphere  of  the  sun; 
but  this  view  is  rendered  imtcnahle  by  the  fact 
dial  an  atiiiot|>bere  supported  its  own  wdi^t 
wottld  more  than  double  ia  denaity  for  rvrry 
mile  that  it  was  oearer  Its  Inse.  tt  r<'<''  <^'Iy 
consists  of  exceedingly  minute  molevllI<■^  nf 
gaseous  matter,  similar  to  those  which  make  up 
the  t.iil  of  a  comet,  and  possiMy  having  some 
resctnhlancc  to  the  latter.   The  newly-discuv> 


an  electrical  thermometer    The  unit  usually 

employed  is  the  calory,  w  Jiich  is  the  amount 
of  hf.it  rcqtiiriil  ti'  r.ii^c  (ni<  gram  of  vvjtvr 
1*  C-  The  solar  ,i'tut,]n!  IS  ihen  th*"  iiuniSft" 
of  calorics  which  would  In-  rrccivcil  on  c.-ich 
square  centimeter  of  the  earth  s  surface,  ex- 
posed perpendicularly  to  the  solar  rays,  if 
there  were  no  iosa  in  transmission  throu|j^  the 
atmosphere. 

The  following  small  table  Kives  the  mean 
vahics  of  the  solar  constant  obtained  from  ob- 
scrvatiom  made  at  Washtocton.  Mount  \\1iit- 
ncy  and  Ifottnt  Wilsoo.  ObsenratioBS  were 
made  at  the  second  station,  whose  eTrv.i  '  ,n 
is  nearly  three  miles,  in  order  to  teit  the  accu- 
racy "t  th(  l.tws  asstimed  for  the  absorption 
of  soiar  rays  by  the  atmosphere. 
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ercd  fact  of  the  impulsion  of  the  sobr  rays 
probably  affords  a  clew  for  an  explanation  of 
these  and  similar  phenomena.  More  than  40 
y«ar»  ago  it  was  aimotmccd  hy  MaxwdL  as  a 

result  of  his  clectro-mapnetic  theory  of  liRht, 
that  Ught  and  heat  emitted  by  the  sun  should 

eXtTCi^r  .1  \iT\  minirf  ].r<~Mirc  nn  .on  inject 
wbich  tfu'v  «truok  C' ■iirlii-n  .ii  -.hn;\.:;l  this 
prr-Mirc  >tik'ht  i!i.(t  no  .{pp.tr.iiu-  then 

known  w;i»  su  dehcatc  as  to  make  it  ^ciiMbie. 
Within  the  1a*t  few  years,  however.  H  F 
Xichols  and  others  have  succeeded  in  showing 
eJtperimentally  that  on  very  finely  divided  mat- 
ter this  action  of  li^ht  can  be  ol»scrved  and 
measured.  It  follows  that  particles  below  a 
certain  site  will  be  repelled  by  the  son's  light 
with  greater  force  than  they  are  attracted 
tfiward  it,  and  will  thus  be  driven  from  the  snn 
when  in  its  neighborhood,  or  supported  tempo- 
rarily at  a  rc'.i  1.  Fu  lfil'  'ill-  -111'  Unlr 
ha*  proved,  t>>  sftecint^ctipic  meihoft's  similar  to 
those  employed  in  his  discovery  of  magnetic 
fields  in  sun  spots,  that  the  entire  snn  is  a  mag- 
net, with  a  field  about  Sf>  time>  as  intense  as  the 
mefnetic  held  of  ihc  earth  and  with  it*  mag- 
netic axis  ulclincd  about  six  degrees  to  tne 
urn's  a»a  of  fouttkm. 

TIm  Stni^i  ItoiaiioiL— As  ^  Bfiht  and  heat 

which  we  receive  from  the  sun  an-  the  source 
of  all  life  on  the  earth,  the  important  work  is  at 
>  'i.  •  MiL'.;t^' 1.  il  to  measure  exactly  how  mnrli 
i^iiiMn  ci»trK>  u  e  receive  from  the  sun  m  a 
Kivi'n  time,  an  l  ■•  ir  i  illv,  -  i<..sd>lc,  to  tind 
whcthtr  this  is  growing  greater  or  less,  or  it 
It  vanes  frum  time  to  time.  L'ntil  v>  Late  as 
the  mrasurcment>  were  cotnoarativciy  very 
crude,  but  the  !»enst!ive!ir>si  of  toe  insirtoncnts 
cmploj^d  has  recently  bten  to  tiKreased  antd 
ohsctvatiaas  with  thein  have  been  so  careftiUy 
and  eontiniKMisly  carried  oo  that  this  quantity 
has  now  been  well  determined 

For  measuring  the  amuiini  of  heat  received 
on  a  square  unit  of  the  t-aftli  s  surface,  the 
sc>-^llcd  pvrhcliumcter  is  employeil,  an  instru- 
ment which  j)r«~!ii:«  a  surf.iie  of  kiiown  area 
to  the  s"l.ir  r.i\s,  (he  ri-e  in  trniiKT.mrc  due 

to  Uw  heatmit  bang  comtinuiicAted  to  a  stream 
of  wntcr  (III  the  best  form),  and  meaanred  hr 


Prior  to  1"XJ5  the  true  value  of  the  con- 
stant was  in  much  dottbt;  numbers  ranging 
from  176  to  4.10  were  stated  for  it.  and  the 
average  value  3.0  was  frequently  accepted. 
There  can  be  tio  doaht  that  the  \-aluc  195  is 
very  near  the  trath.  and  this  may  be  regarded 
as  the  best  value  now  obtainable  It  has  been 
well  established,  however,  especially  hy  the 
recent  work  oi  \l>l)ot.  th.it  :tit>  i tindatr.e ntal 
cons'. ill ;  v.4Mr>  sli-hih  itnd  irrci-'xilarly.  In  IVly 
.1  -■■I.ir  -t.i;i<in  v^'.tMi>hcd  nt  Calaraa.  Cliile. 
at  which  it  is  plantu  d  lo  nuik<  constant  meat* 
tires  of  the  sun'i  r.i(ii.i'N<ii  i.-ir  sevctal  years, 
in  conjunction  with  northern  obser^atloM^  wM 
a  special  view  of  ascertaining,  if  po^Ue,  A* 
law  of  this  variation,  and  its  effects  npnn  ter- 
restrial cKnates. 

The  Stin's  Macnetism.—  In  the  )-car  10001 
Prof.  G  K.  Hale  of  the  Mount  WiLs..n  Observa- 
tory, trom  rtn  <  xurniiiiiii  'ti  >,'.  t!n  ■-iii.  trii:  lines 
in  Miri  ^5>uti,  ds.-'-'i'V.  red  lh.it  Aroinid  v.,ch  -fx^iT 
tluTt.  1-  a  more  or  h  jKJwerful  nn;;n'  tu-  tu  ".d 
A  powerful  field  \mI1  <!ouble  many  oi  the  tines 
of  the  spectrum;  ,i  U  powerful  one  will  merely 
widen  ihem  A  iew  line«  were  found  tripte 
in  san  spots,  and  afterward  these  same  Kne* 
wcic  found  to  boeomc  triple  in  the  labonrtorjr 
when  viewed  alooR  the  ntagncdc  Hncs  of  force. 
Tht»  the  lines  of  <un  spots  near  the  sun's  limb 
tend  to  become  triple,  while  those  from  spots 
y.r.ir  ']:c  Centre  •)•.<  l.ir  disc  ar<  ifon'sled 
nu  rol\  In  many  uiiC*  a  pair  »if  sun  spots  quite 
M  .ir  tcvci  i  r  arc  found  to  have  opposite 
poj^nty.  and  while  in  general  the  iKjIanty  of 
spots  in  the  southern  hcmispbere  is  different 
from  rb:T  in  the  northern,  many  cases  of  ex» 
ceciic  ii  IN  cur.  It  has.  however,  l>een  w^  etlab' 
hshcd  that  the  sua.  hhc  the  earth,  has  a  north 
and  aetith  masnetic  pole;  the  incHnaHon  r*t 
the  sun's  magnetic  axis  has  been  d  '  'n^.-  r  f 
and  the  fact  has  been  established  (hat  the 
n^.icnetic  p<de  is  in  slow  rotation  ahont  the 
j.ol"  tif  the  sun. 

V  cunous  relation  is  found  by  the  stvdy  of 
ni^nrtic  storms  on  the  earth  The  latter  con- 
sist in  occnsionai  perturbations  of  the  magnetic 
needle,  whach  arc  very  irrccnlar  m  tbctr  char* 
actcf  and  an  fek  over  the  whole  ^obci  Their 
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rrncrally  occur  when  there  is  an  ttwisttatly 
hunhi  aurora.  Now,  investigation  shows  that 
(he  mimbcr  of  these  disturbances  follows  ex- 
actly the  period  of  the  solar  spots.  During 
those  yiars  when  the  spots  are  most  numerous 
maRTiclic  storms  are  most  frequent,  and  vicc- 
vtrsa.  The  conclusion  ib  that  the  sun  spots 
and  magnetic  storms  are  due  to  the  same  cause. 
The  sun's  spots  Ott  be  due  only  to  something 
goiog  on  in  tbe  «un»  and  it  follows  that  there 
must  be  some  cnnmations  from  the  sun  which 
produce  magnetic  storms.  Modem  investiga- 
tion has  not  bctn  able  to  delect  or  define  these 
etnanations,  though  they  ir.  s  .pposed  to  he 
electrically  charped  partickb,  hoi  out  from  the 
sun,  and  drawn  in  around  ths;  m  ik  nctic  poles 
o(  the  earth,  where  they  ^ive  rise  to  the  aurora. 
We  have  the  strongest  reasons  to  believe  that 
ndtber  the  magnetic  field  of  the  sim  as  a  whole 
nor  the  nmcfa  more  intense  local  lields  in  sun 
9MB,  produce  any  measurable  magnetic  effect 
at  the  distance  of  the  earth. 

Age  and  Duration  of  the  Sun. —  The  great- 
est problem  connected  with  the  sun  is  suggested 
hy  modem  science.  Up  to  100  years  :igo  stu- 
dents and  philosophers  saw  no  reason  why  the 
sm  should  not  continue  to  shed  heat  and  light 
on  the  earth  for  an  indefinite  period  without 
undergoing  any  change  wliatever.  But  toward 
lite  middle  n  f  the  19tli  oeotwy  the  bws  of  eneiffir 
were  developed  and  understood  These  laws 
wt  forth  that  the  radiation  of  hent  nlways  in- 
volves the  expenditure  of  somcthinn  railed 
fncrg>';  and  that  the  latter  is  necessarily  limited 
in  fupply.  If  wa?  also  seen  that  the  sun  must 
he  a  lu>!  !)o.'iy.  and  must  lose  all  the  heat  it 
radiated.  To  inakt  this  subject  clear,  we  must 
remaric  that  what  the  sun  really  radiates  is  not 
Iliro|ierty  called  htat  in  scientific  nomenclature; 
the  more  exact  term  is  radiant  energy.  But  this 
(tiffers  in  no  respect  from  what  is  radiated  into 
a  room  from  a  hot  fire.  Radiant  energy  goes 
out  from  the  fire  and  strikes  the  walls  of  the 
room,  where  it  creatrs  heat,  antt  thus  warms  the 
walls.  All  the  heat  thus  transmittid  to  the 
walls  comes  from  the  coal,  although  in  its  pas- 
sage from  the  fire  to  the  walls  it  passes  through 
a«  intermediate  stage  called  radiant  energy. 
That  the  latter  does  not  necessarily  warm  a  me- 
dltim  through  which  it  passes  is  shown  by  the 
striking  experiment  of  making  a  large  lens  out 
of  ice  in-ttad  of  cbss.  When  the  sun's  rays 
are  con.  eiitr.itrd  on  a  point  by  oassing  thrtniph 
liiif  mass  of  uc  they  will  hurn  the  svihslan<-r  on 
which  they  fall,  as  ii  they  had  passed  throuKh 
glass.  We  see,  then,  that  however  cold  the 
space  between  us  and  the  sun  may  be,  all  the 
radiant  energy  reaching  us  from  the  sun 
tnu't  come  from  a  source  in  the  sun  limited 
in  supply. 

If  the  sun  were  merely  losing  energy  like  an 
ordinary  hot  both  cooling  off,  a  very  simple 
calculation  will  show  that  it  w*  'I'  l  1  <  so  cooled 
off  in  the  course  ol  .^,(KH')  or  4,(J*M,(  years  as  no 
loiik'cr  to  radiate  much  heat.  It  is  clear  that 
such  has  not  been  the  case.  Yet  the  most  care- 
fal  study  shows  no  possibiliigr  it  can  be 
ft(»ving  any  considerable  part  of  its  enecw 
from  any  ontside  source.  Moreover,  the  gem- 
Ogists  assure  us  that  the  stratification  of  the 
rocks,  as  well  as  many  other  other  phenomena 
associated  with  them,  proves  that  the  sun  has 
been  radiating  heat  to  the  earth  at  not  much 


less  than  its  present  rate  for  hundreds  of 
Bullions  of  years. 

The  only  soUition  of  the  puzzle  that  was  sug- 
gested until  VX)?i  was  based  on  the  mutual  con- 
vertibility of  heat  and  motion  IVom  the  time 
that  the  theory  of  energy  was  devchjped  it  was 
known  that  when  the  motion  of  a  material  sub- 
stance is  arrested  without  any  other  effect  being 
Itfodnced.  heat  is  generated.  For  example,  the 
waters  of  Niagara  are  warmed  by  about  one- 
quarter  o/  a  d^ree  Fahrenhdt  in  striking  the 
bottom  of  the  falls.  The  blacksmith  by  ham- 
mering a  piece  of  cold  iron  can  make  it  not,  bc- 
t.i  i  i  ihc  energy  which  he  puts  into  the  motion 
ot  the  hammer  is  converted  into'hcat  when  the 
latter  stril^es  the  iron.  It  follows  that  if  bodies 
of  any  sort  arc  falling  into  the  sun,  heat  will 
be  generated  by  the  falH  Moreover,  owing  to  the 

Bwer  of  the  aim's  attraction,  such  bodies  may 
II  with  great  velodty;  and  the  heat  thus  gen- 
erated increases  as  the  square  of  the  velocity. 
Thus  arose  the  first  theory  as  to  how  the  sun's 
h  It  r  luUi  he  kept  up.  It  was  supposed  that 
meteors  were  continually  falling  into  that  lumi- 
nary. But  further  study  showed  it  to  be  im- 
possible that  meteors  could  fall  in  such  quantity 
as  to  have  this  effect. 

Then  it  was  suggested  by  Helmholtx  and 
Thomson  that  If  die  sun  were  a  gaseous  bodyi 
as  it  is  now  supposed  to  he,  radiating  energy, 
the  loss  of  the  latter  would  eondnuatly  be  made 

up  liv  the  fall  of  its  outer  portions  involved  in 
the  continual  contraction  of  the  sun  ihronph  loss 
of  heat.  All  l»odics,  and  gaseous  ones  in  ,a 
higher  degree  than  any  others,  diminish  in  vol- 
ume when  they  cool  off.  Accordingly,  when  the 
photosphere  of  the  sun  cools  off,  it  diminishes 
in  volume,  grows  smaller  and  falls  duwn  upon 
the  mass  of  tbe  stm  below  it  Careful  calcula- 
tion shows  that  if  the  sun  contracted  about  250 

feet  per  aiuiutn,  the  enerprv'  thus  generated 
would  keep  up  all  the  heat  which  the  sun  radi- 
ates. An  tmportant  addition  to  this  theory  was 
made  by  J.  Hfimer  Lane,  who  sluiwcd  that 
if  the  sun  contracted  like  a  mass  ot  pure  gas 
it  would  continually  grow  hotter  as  it  con- 
tracted. This  is  now  known  as  Lane's  law. 
But  there  is  a  necessary  limit  to  the  quantity 
of  heat  which  can  thiis  be  generated.  Tf  the  sun 
has  been  thus  growing  smaller  through  long 
asTCS,  there  must  have  been  a  time  when  it  filled 
the  whole  space  now  occupied  the  sc)lar  s\s- 
tem.  What  is  more,  the  conir4<  ;ion  nnisi  have 
been  far  more  rapid  the  larger  tli<'  --an  was; 
because  the  force  of  attraction  at  the  sun's  sur- 
face diminishes  as  the  inverse  siiuarc  of  the 
diameter  of  the  Sim.  For  example,  when  the 
sun  was  twice  as  large  as  it  is  now.  this  force 
was  only  one-qttarter  as  great;  consequently  it 
would  have  to  contract  four  times  as  much  to 
generate  a  given  amount  of  energy-  as  it  docs 
now.  Final^,  exact  computation  sbtjwtd  that 
even  on  this  theory  there  was  still  a  linnt  to 
the  existence  of  the  sun  too  narrow  to  satisfy 
the  demands  of  geology.  It  could  not  have  been 
radiating  heat  i'>i  th'ik  than  50,000,000  or 
100,000,000  years  i  ^  i  i :  i .  i  time  it  must,  ac- 
cording to  Ae  theory,  have  buen  a  gaseous  mass 
filling  the  whole  space  now  occupiert  by  the 
solar  system,  which  contrarted  .ml  formed  sun 
and  planets,  in  accordance  with  the  theory 
known  as  the  "nelmlar  hvpothc-is  " 

It  also  seemed  very  improbable  that  the  sun's 
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heat  could  have  been  at  all  constant  for  even 

2t),(»l,(K)(l  years;  on  the  other  hand,  geologists 
went  hutiilrcils  of  millions  of  years.  Phus  ap- 
parcnllv  .m  irrcc piu-ilalilc  inniradictinn  was  prc- 
sente<l  to  scientific  invcsliK;'lor^  wlirn  in  1900 
the  discovery  of  radium  fuijaii  \->  j  ut  a  new 
(ace  upon  the  fundamental  theories  of  physical 
wiencc.  We  now  know  that  there  is  an  im- 
mense  amount  of  enerRy  stored  in  the  atom, 
which  is  a  vtry  complex  thing.  With  the  so- 
called  *ractioactive*  substances,  the  atoms  may 
be  broken  up,  the  result  of  the  process  being  an 
element  of  lowt  r  aTi  mir  w  it;ht  than  the  orignial 
stihNtaiue  And  in  this  lireakinj;  up  of  the  atom 
a  prcai  amtaitu  of  cnor^n,  is  lilicrated.  Though 
it  has  lictn  known  for  many  ytars  that  Holm- 
holtz'  theory  was  inadequate,  whether  a  larpe 
part  of  the  sun's  energy  is  of  this  sub-atomic 
origin,  ue  do  not  know  hut  it  is  reasonable  to 
suppose  that  it  is.  And  it  is  only  necessary  to 
soraose  that  a  pert  of  the  energy  of  the  atom 
is  in  this  way  changed  into  heat  eneigy  to  al- 
most indefinitely  prolong  the  fife  of  the  sun. 

The  most  recent  semi-popular,  but  antheii- 
lic  work  is  'The  Sun'  by  C.  G.  AI>bot  (New 
York  1911);  this  contains  many  references  to 
more  extended  works  or  detailed  publications 
A  larprer  and  vi  ry  important  work  is  'Phjsik 
dier  Sonne.'  liy  E.  Pringsheim  (Leipzig  1910). 
Numerous  papers  will  l»e  found  in  the  Proceed- 
ings of  the  Royal  Societv,  London,  and  in  the 
Astrofhyskat  foumal,  Chicago. 
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AliP  Dfx'okations. 

SUN-BIRDS,  a  laree  familv  (NeetarimUd*) 

of  small  inscct-eatint:  nirds  of  the  tropics  ot 
the  Old  World,  ha\ing  elongated,  sKnder  and 
curved  bills,  wings  of  mixkraie  si/e  .ind  the 
central  tail-feathers  usually  prolonged  beyond 
the  others.  These  birds  occur  in  the  E.t.sicrn 
Archipelago.  India  and  Africa.  They  take  the 
place  of  the  humming-liirds  of  the  New  World, 
and  in  brilliant  cowratioo  and  habiu  much 
resemble  these,  but  are  far  removed  from  than 
in  classification,  the  honey-caters  (Melifhagi- 
Htr)  bt  inK  their  nearest  relatives.  They  are 
constainly  hovering  alH.iit  flowers  seeking  the 
minute  insects  tound  wlihin  the  petals  ana  sip- 
ping the  flower-juice--,  so  that  tlu>  have  been 
named  sucricrs  or  sugar-caters,  by  French  au- 
thora.  Some  certainly  eft!  fruits.  The  song  is 
sweet,  but  without  any  special  char.irtchstics. 
and  in  Iiabits  they  are  exceeiSnglv  lively,  quar- 
relsome and  e>-en  ptt^actous.  The  gaudy 
tdumage  is  chiefly  confined  to  the  male  Sun- 
liiuls  and  cltpnuls  fur  ctTici  upon  inl>  n^ity  of 
color  and  ii'>!  iij>"ti  nut.ilhc  ur  pri-.m.itic  histrc. 
Th<  ncs'v  art-  bml;  iii  the  hollow^  oi  trci  s  or 
arc  placed  in  thick  bu>hes.  Some  species  ( such 
as  Sfflarinia  htenia  and  A',  oiui/ua)  make 
dome-Uke  nests,  which  arc  suspended  from  the 
exiremiitr^  uf  twigs  of  bushes,  and  are  covered 
with  cobwebs  for  the  purpose  of  concealment. 
A  magnificent  treatiw  upon  the  sun-birds,  with 
cclurt  d  plates,  has  Wen  written  l»v  SbcUejf^  en- 
titUd  A  Monograph  of  the  S'ectarinildae* 
(I.ondi'ii  1.^7'>Si).  The  name  is  sometimes 
given  to  various  other  birds.  Thus  the  suK<ir* 
Urds  or  banana-birds  (qq.v.)  of  the  West 
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Indies  are  often  so  called:  and  a  Urge  Soaib 

.\merican  bird,  also  caUcd  finfoot,  for  which 

sec  Heliok.mtii 

SUN-BITTERN,  an  extraordinary  soB»> 
what  rail-like  bird  of  Brazil  and  Gutatia 
{l-.urypgahclias).  It  is  about  16  inches  long, 
body  small  and  thia,  neck  long  and  slendbr, 
head  like  that  of  a  heron.  wiA  a  feng,  power- 
ful beak  compressed  at  the  sides  and  slightly 
arched  at  ihr  ( iiimcn  ;  the  plumace  is  minutely 
variegati<1  with  bars  and  spots  of  many  colors, 
and  it  has  the  habit  of  spreading  wings  and 
t.iii  111  iiuiriship  or  on  other  occasions  of  ex- 
citement, forming  a  rosette  about  its  bead  and 
neck  fancifully  oomoarcd  to  a  "sunburst.*  It 
is  often  made  n  Jpet  Iqr  the  firaiilians,  who  call 
it  peacock.  A  larger  flpedcs  (E.  maior)  in- 
hahits  Vcneniela  and  Colombia.  Their  nearest 
relative  is  the  kagu  (q.v.).  Consult  Newton, 
A.,  'Dictionary  of  Birds'  (New  York  IWM). 

SUN  CRACKS.  See  Mud  Cracks. 

8UN-DANCE,  a  ceremony  performed,  with 

Ir>r.il  -,  nriri'ior.^,  I.\  tT-.o^t  of  the  prairie  Indians, 
iiKkidin^'  ;[u    Mandan.  Om.iha.  Pawnee  Lotip, 
Chcycntu.    Arikara,    Hidats.i,    P.Iackiect.  Nez 
Perce.  Winnebago,  Yankton,  Santcc  and  Kiowa. 
It  is  held  apparently  at  the  full  moon  occur- 
ring at  or  next  after  the  summer  solstice,  and 
lasts  from  three  to  six  days.    The  budding  of 
the  wild  sage  also  indicates  the  times  for  hold- 
ing the  ceremony,  and  all  neighboring  tribes, 
whether   friendly  or   rt<it.   .irc  usually  nnitctl 
Tlie  dance   bci^ms    at    suiiriM-   and   ceases  ai 
the   following   sunrise.    .-\s   may  be  inferred 
from  the  length  of  the  festival,  including  the 
f.;sting  and  purification  of   the  devotees  and 
Other  prcparator;^  acts,  the  actual  sun-dance  is 
hut  the  dnlef  episode  in  a  ritual  comprinng  a 
congeries  of  ceremonies.  The  motive  or  pur- 
pose of  the  dance  is  to  promote  welfare  through 
the  gratification  of  desires  and  wants  and  to 
avoid  ill-fare  through  the  dispelling  of  hostile 
a>;cnis.    The  devotee  or  sun-dancer  incluk'cs  in 
the  ceremony  lo  fulfil  a  vow,  made  by  him 
during  the  pre\iuiis  winter  or  season  from  va- 
rious motives,  that  he  would  make  a  prayer  to 
the  disposer  of  what  he  nerds  through  an  ap- 
peal to  the  Sim.  to  'Wakanda*  (among  the 
Sioux).  The  Tetons  call  the  ceremony  by  a 
uame,  which  means  *Tbey  dance  looking  at  the 
sun.*"  In  it  the  moon  is  regarded  as  the  rep- 
resentati\e  of  the  suti,  In  i;cc  the  danri  is  gate 
at  it  just  as  they  do  at  the  smi.    Aniutu*  the 
principal  objects  in  the  festival  of   the  sun- 
dance  is  the  sun-pole  or  'mystery  tree*  (sym- 
Itolic  of  the  centre  of  the  four  quarters  of  the 
heavens),  the  sacred  tent  of  preparation  erected 
within  the  so-called  campingKsnrle  of  the  tribe, 
wild  sage,  a  swcct-smelliijg  grass  called  utuh- 
anga  by  the  Teton  and^^  me  dandng-lodge. 
R.ich  dcM  toe  persists  in  his  part  until  he  has 
received  a  \  ision  from  the  >un;  but  it  at  the 
cliise  of  the  ctnmotiy  no  such  \ision  has  liccn 
voiubvifcd  to  him.  revtrt  is  had  to  »clf-»acri- 
tice,  wbi.  h  is  called  '   isinn-hunling."    One  of 
the  characteristic  forms  of  self-sacrifice  is  that 
of  having  two  wooden  skewers  inserted  under- 
neath htripk  of  skin  raiurd  by  slashing  tfau 
breast  or  b:ick.  to  which  stout  thongs  are  made 
fast,  by  which  the  devotee  is  drawn  up  and 
fastened  to  the  sun-pole,  to  which  he  remains 
suspended  until  his  weight,  anmetime^  nude 
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greater  by  hAytng  a  Iniffalo-slnill  lianfir  to  his 

person  by  similar  skrwcrs,  causes  thi^  fritter  to 
rend  the  skin,  thus  letting  the  devotee  fall  to  the 
ground.  iiMially  in  a  faint;  another  may  have 
a  bu{Talo-skuU  siispctuKd  from  thotiK?'  passing 
throUKh  r.iiscd  strips  of  the  skin  on  the  hack  or 
breast,  which  is  allowed  to  hang  thus  until  the 
skin  is  parted  hy  violence  and  the  thongs  are 
freed  Some  men  who  do  not  intend  to  dance 
seat  thefn»etves  near  the  sun-pole,  and  small 
piLCcs  of  flesh  arc  ctit  out  in  a  row  from  the 
shoulders  of  each;  these  are  offered  to  the 
tcin^;  represented  hy  the  suti-f>ole.  Women  do 
not  scarify  them<cl\c5  in  the  siun-dance,  and 
self-torture  and  the  shedding  of  blood  arc  not 
prartised  in  the  Kiowa  ceremony.  Consult  Cat- 
iin,  G..  '\orth  American  Indians'  (new  ed., 
2  voU^  Philadelphia  1913) :  Lowrie»  R.  H.,  (The 
Son  Dance  of  the  Crow  Indians'  (New  York 
1915). 

SUN-DEW.  any  herb  of  the  genus  Droscra, 
which  is  classified  near  the  pitcher-plants  and 
the  roses.  Several  species  arc  found  in  Amer- 
ica. The  flowers  are  very  pretty,  like  that  of 
(he  saxifrage^  five-petalcd,  and  borne  at  the  top 
of  a  leafless  scape,  in  a  raceme,  the  buds  in 
which  arc  bent  downward,  the  Uossom  of  each 
day  surmounting  the  arch  and  facing  the  sky. 
TIkv  are  white  or  purplish  in  color.  Sun- 
diw<  L;row  i»  bogs  or  wet  Rround,  the  roots 
are  poorly  developed  and  yet  the  small  plants 
thnvc  even  in  sphagnum;  this  is  because  they 
are  flesh-eatets.  and  live  on  the  nutriment  ob- 
tained from  such  insects  as  they  can  catch  on 
their  foliage ;  the  roots,  therefore,  serving  prin- 
cipally to  anchor  the  plants  and  to  snpfdy  the 
large  amount  of  water  needed.  The  lems, 
var>inK  in  shape  in  the  several  species,  from 
round  to  tiliform,  are  covered  thickly  on  the 
upper  fare  with  wine-red  filaments  havinR  a 
glistening  drop  like  dew  at  the  tips.  These  arc 
stalked  glands,  destined  for  a  purpose  as  deadly 
Bs  that  of  the  tentacles  of  the  octopus.  The 
kaf  blades  of  I>rosera  rotund^oSa,  a  com- 
awn  sun  dew,  are  round,  and  art  arranged  in 
a  rosette  around  the  base  of  the  flower-scape^ 
the  smooth  green  under  surfaces  resting  on  the 
ground.  In  times  of  inaction  the  tentacles  ra- 
diate in  concentric  circles  and  are  tippid  by 
their  globular  translucent  t;lantls,  which  sparkle 
with  a  viscid  secretion  e-widcd  by  thinn  But  let 
a  fly  light  on  one  of  the  glands  and  remain 
there,  glued  fast  by  the  viscous  fluid,  and 
there  is  inunediately  a  change  in  the  state  of 
rfiings.  In  its  efforts  to  release  itself,  the 
strupvHng  insect  is  only  b«uneared  more  com- 
pittels,  chokes  the  organs  of  respiration  and 
In  ult-.mately  smothered.  In  the  meantime,  the 
ti-iil.uics.  'li-'tnrbed  bv  the  tly,  ba\e  liccome  ex- 
riteil  and  h.u  e  transmitted  the  stimulus  to  the 
Other  glands  so  that  the>  all  bend  toward  the 
tiny  body,  conveftjiug  over  it.  and  striving  to 
touch  it.  They  even  shift  the  inert  object 
toward  the  centre  of  the  leaf-htade,  so  that  tfie 
crcatcst  number  of  tentacles  may  reach  it. 
Suih  t:tands  as  succeed  in  touching  the  meat 
Secrete  an  arid  juice,  with  the  addition  oi  a 
ferment  which  is  ciilirel>  similar  to  pepsin,  and 
apply  this  secretion  to  the  tly,  dieestiii.;  it.  as 
it  were.  The  glands  then  absorb  the  flesh  and 
blood  of  the  meat,  and  also  didr  own  secre- 
tions. The  tentacles  straighten  up,  the  undi* 
gested  portions  of  the  insect  resting  on  the  dry 
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glands  are  blown  away,  and  die  glands  soon 

begin  to  exude  their  viscid  secretion  again,  and 
make  themselves  ready  for  a  fresh  victim. 
When  a  large  insect  is  entangled,  the  leaf-Made 
itself  folds  inward  slightly,  so  that  a  mLiximum 
numlier  of  tentacles  mny  concentrate  upon  the 
food.  D,  fiitformu  has  erect,  very  narrow 
leaves,  and  when  an  insect  is  caught  by  the 

f lands,  the  leaves  themselves  bend  toward  it. 
n  D.  longifolia  the  leaf-blade  enfolds  the  ftjf. 
Sun-dew  glands  respond  by  bending  to  repeated 
touches,  althoagh  no  object  rests  upon  them. 
It  is  only  nitrogenous  fixid  which  is  obtained 
by  this  digesti\e  process;  carlonic  acid  is  as- 
similated from  the  air  as  by  other  plants. 
Consult  Darwin,  C,  *  Insectivorous  Plants' 
(1875:  new  ed..  1900). 

SUN-DIAL,  an  hour-measuring  instrument 
known  from  the  earliest  times  to  the  Egyp- 
tians, the  Oialda-ans  and  the  Hebrews.  It  is 
worUiy  of  remark,  however,  that  no  ancient 
Egyptian  sun-dials  have  been  found.  Those 
connected  with  Egyptian  remains  have  been 
recognized  as  all  of  Greek  origin.  The  Greeks 
adopted  it  from  their  Eastern  neighbors^  and 
it  was  introduced  into  Rome  during  the  First 
Punic  War.  One  of  the  earliest  types  of  sun- 
dial found  in  Egypt,  and  still  in  use  there, 
consists  of  a  palm  rod  set  upright  in  the 
ground,  with  a  circular  arc  around  it  set  t  ut 
with  stones  to  mark  the  hours  as  the  shadow 
of  the  rod  traverses  the  circle.  Another  more 
primitive  form  still  in  existence  in  Eg>'pt  has 
a  rod  laid  honzootally  in  a  north-and-south 
direction  on  two  forked  uprights,  a  short  dis- 
tanee  above  the  ground.  At  equal  dtstanccs 
east  and  west  of  me  rod  are  placed  twio  stones 
or  pej:s  When  the  shadow  of  the  rod  lies 
across  the  westerly  peg  the  day's  work  begins; 

when  it  reaches  libe  easterly  peg  the  day's 

work  is  ended. 

It  was  discovered  in  very  early  times  that 
a  vertical  rod  could  not  throw  a  shadow  that 
would  accurately  denote  time,  and  the  correct 
inclination  of  such  a  rod  or  the  stile  of  m 
sim-dlal  was  evidently  a  matter  of  experiment 
and  approximation  before  the  ancient  astrono- 
mers fixed  the  angle  by  calculation.  This  sur- 
mise is  b*'rne  out  bv  the  various  inclinations 
found  in  ancient  dials.  Some  of  these  were 
constructed  arbitrarily  at  4.^  ,  an  .iii^:lc  having 
no  relation  whatever  to  the  latitude  of  its 
location. 

The  first  historic  suoMUal  dates  from  about 
1O0O  t-C  It  was  found  in  Rhodesia,  and  is  be* 

!ic\cd  to  he  of  Semitic  oripin.  Sun-dials  arc 
rcserred  to  in  Grecian  litci.itnre  in  560  bc, 
and  a  certain  sun-dial  is  specifically  spoken 
of  as  having  been  set  tip  at  .'\lhcns  by  the 
astronomer  Mcton  in  433  n  f.  It  is  said  of 
the  Turks  that  wherever  they  build  a  mosque 
they  place  a  sun-dial.  In  China  they  are  every- 
where, and  small  ones  which  may  be  carried  in 
tfie  podtet  are  very  common.  The  correct  use  of 
these  portable  dials  depends,  of  course,  upon 
their  accurate  orientation  when  reading  them. 

Stin-diabs  |)a\e  been  classified  under  three 
headings,  according  to  their  siiperfirial  form; 
■^rherical,  cylindrical  and  pl.me  The  spheric.il 
form  is  the  most  ancient.  It  consists  of  a 
hemispherical  hollow  cut  into  a  rock  or  built 
up  in  that  form,  the  flat  of  the  hemisphere 
being  horizontal  An  upright  rod  was  set  in 
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the  eeolfe  of  tfaa  lieBiiiiilicr&  BoiBtiiiK  to  the 
tcnilh.  The  hour  imilts  were  cut  into  the  hol- 
low surfacr.  A  variation  of  this  typo  was  the 
cutting;  away  of  the  front  half  of  the  hcmi- 
Sj)li(  u-  'I'liis  form  of  necessity  can  mark  only 
the  Iviurs  frttm  b  a  m.  to  (>  p.m  An  old 
Roman  dial  is  in  the  form  of  a  spherical  shell 
of  which  about  two-thirds  have  been  cut  away, 
held  upon  the  shoulders  of  a  herculean  figure. 
Cylindrical  dials  have  the  hollow  in  the  shape 
of  a  semi-cjrllnder  cut  dirouf^h  lengthwise.  A 
rod  in  the  position  of  the  axis  of  the  cylinder 
throws  the  shadow  A  variation  of  this  form 
is  a  semi-cone  cnt  throii^^h  it>  axi^.  The  plane 
dials  are  too  well  known  to  need  description. 

In  tile  placing-  of  sun-dials  another  classifi- 
cation cumcs  into  play;  thry  may  i)c  horizontal 
or  verttcal.  ICany  of  the  latter  type  are  set 
into  or  carved  npon  tiie  walls  of  aurches  or 
other  bnihUngs  or  on  stone  bhtdcs  set  apon 
pillars  or  pedestals.  As  a  rule,  the  vertical 
ran-dials  arc  set  to  face  directly  south.  Where 
thin  is  tiot  fcasilile  the  gnomon  may  extend 
toward  the  srnith  at  the  anu'lc  of  a  corner 
of  a  liiiildin;,',  the  hour  Imc^  fx  ini:  partly  on 
one  facade  and  partly  on  the  other.  In  some 
of  the  odd  pillar  types  the  stone  block  at  the 
top  is  cut  with  many  facets  like  a  crystal,  with 
a  gnomon  on  each  facet 

The  leading;  principles  of  dialing  may  be 
made  intelHfdWe  to  general  readers  by  the 
following  simple  illustration 

Let  P  B  ^  D  represent  the  earth  as  a  hollow 
tranqiarent  SflieTc,  having  an  axis  P  E  ^,  of 


which  P  and  f  arc  the  pole».  Let  the  equator 
be  divided  into  24  eotial  parts  and  through 
these  divisions  draw  die  meridians,  a,  b,  c.  d. 
etc.  Let  unr  of  these  meridians  pass  through 
any  given  place  for  which  a  dial  is  required  to 
l>c  made,  and  where  that  meridian  cuts  the 
cfinatur  let  it  1k"  ntimhered  XII  The  opposite 
meridian  mu-<t  likewise  l)e  nunil  crtd  XII.  the 
other  meri  li.^n<  liim;  numl>ered  .i-  sli-iwii  in 
the  cut.  This  I'cinn  done,  these  meridians  will 
be  the  hour  circles  of  the  place  on  the  first 
meridian;  so  that  if  the  axis  P  £  ^  were 
OpOQDe,  the  sun  in  his  (apparent)  motion  round 
the  earth  in  24  hour*  will  pass  from  one  merid- 
ian to  another  in  one  boar,  and  cause  the 


shadow  of  the  axis  to  fall  on  the  hoar  as  the 

plane  D  C  B  A.  This  diagram  has  been 

drawn  for  the  latitude  of  Glasgow,  55'  52*. 
and  the  plane  in  its  proent  |)ositiun  \\ould 
form  a  hon/ontal  dial  for  that  place;  but  wc 
may  suppose  it  capable  of  moving  round  lU 
axis  A  C  *o  as  to  assume  different 


in  the  sphere.  If  it  move  round  so  as  to  bc> 
come  vertical,  that  is.  at  right  angle*  to  its 

position  in  the  figure,  we  then  obtau  an  erect 
south  dial.   The  plane  may  also  be  made  to 

incline  from  the  meridian  cither  toward  the 
east  or  west.  Thus  we  have  dials  of  ditTirent 
kinds  dependent  on  the  position  oi  ihc  plane 
with  regard  to  the  first  meridian,  the  pu>itiua 
of  the  hour  lines  of  which  are  all  determined 
bv  the  meridians  of  the  sphere  cutting  the 
phne 

W'c  have  been  considering  the  earth  as  the 
sphere,  in  our  illustratv';>n  of  the  nature  of 
dials,  lilt  the  earth's  magnitude  is  so  small 
compared  with  the  distance  of  the  sun,  that 
uo  appreciable  error  will  follow  in  considering 
a  small  glass  sphere  similar  to  that  atx}vc 
described,  but  ^wed  on  the  surface  of  the 
earth  with  its  axis  parallel  to  that  of  the 
earth;  then  will  the  sphere  show  the  hour  of 
the  day  in  the  manner  before  specified.  The 
only  things  absolutely  essential  for  a  dial  are 
the  axis  and  the  plane,  tin  plates  of  th<  hour 
lines  haMii^;  hecn  once  dett  rniiiuil  l)ials  may 
have  various  foims,  main  '>f  wliu  h  are  exceed- 
ingly curious  and  intricate,  and  require  for  their 
constniction  the  application  of  complicated 
trigooometrical  fonniilc.  We  shall  connne  oar 
attention  here  ta>  the  most  common,  and.  at 
the  same  time,  most  useful  form,  that  is,  the 
plane  horizontal  dial.  On  the  proposed  plane, 
which  may  be  eitlur  of  marble,  slate  or  hrass, 
draw  a  str.iiwht  line  P  If  S  for  tb.  im  ridian 
or  12  o'clock  line,  and  paralkl  to  lliw  dr.iw 
12.  h  S,  leaving  a  space  i<ctwccn  them  equal 
to  the  thickness  of  the  gnomon.  % 
The  gnomon  is  a  thin  triangu- 
lar plate  of  metal  somewhat 
similar  in  shape  to  the  figure 
A  F.  B,  the  side  A  B  being 
fixed  into  the  plate  of  the  di.d. 
so  that  the  i,MU)mon  shall  stand 
perpendicularly.  tli<  line  A  E 
Itcing  directly  north  ami  -outh 
The  line  A  E  is  called  the  style,  and  the  angle 
E  A  B  is  made  e<|ual  to  the  latitude  of  the 
place  for  which  the  dial  is  constructed.  In 
the  case  of  a  vertical  dial  the  angle  E  A  B 
must  be  Ae  complement  of  the  latitude,  the 
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luK  A  6  the  top  of  the  gaonoa  and  the  line 

fi  £  afBxed  to  the  dial. 

We  return  aKain  to  the  consideration  of 

S,  Z  Draw  6  H  6  pcspeadicular  to  12  H 
it  wi!l  be  the  six  o  clock  hoar  Une;  make  the 

angle  12  H  F  t<iLia!  to  thr  latitude  of  place, 
and  ilraw  12  F  perpciuiu-ular  to  H  h' ;  con- 
tinue S  12  to  P,  makiiit:  12  P  equal  to  12  F. 
The  line  12  1  2  3  4  is  drawn  parallel  to  the  Hue 
6  H  6.  From  the  point  P  draw  the  lines  P  1, 
P  2.  P  J,  etc,  terminating  in  the  Hue  12  1  2  3  4, 
making  angles  with  the  line  12  P  at  the  point  P 
15%  30*,  45",  et&»  increaaing  by  15**  each  line. 
Next  from  the  centre  H  draw  the  fines  H  1, 
H  2,  H  3,  etc.,  and  thus  the  hour  lines  of  1, 
2,  3,  4  and  5  p.m.  will  be  iound.  The  hour 
lines  on  the  other  side  of  the  style  should  now 
t>c  formed  by  taking  a  tracing  of  the  side  al- 
ready formed;  the  hours  are  of  course  num- 
bered differently,  and  both  sides  will  sund 
thus,  the  hour  fine  of  boUt  sides  corresponding: 

I.   2.  i  4.      6,  7.  a 

11,  10.  9.  8,  7,  6,  5.  4. 
Here  we  have  carried  the  hours  beyond  6^ 
which  was  the  extent  of  the  construction  but  to 
find  the  hour  lines  for  4  and  5  in  the  morning 
we  have  only  to  produce  the  hour  lines  of  4  and 
5  in  the  evenin;^,  and  in  like  nianner  for  the 
hmir  lines  of  7  and  8  in  the  afternoon,  produce 
the  hour  liiic^  of  '.'  ,i nl  ,S  in  the  morninii  ThR 
dial  gives  solar  time,  and,  therefore,  the  time, 
according  to  it,  will  only  at^ree  four  days  in  the 
year  wi&  a  well-regulated  dock.   See  Equa- 

TKMf. 

The  orientation  of  the  sun-dial  after  it  is 
made  is  a  necessity  of  the  first  importance  if 
satisfaction  is  desired.  This  process  is  carried 
cut  usually  at  ni«ht  with  the  aid  of  two 
phinih-lincs  one  north  and  the  other  south  of 
the  position  in  which  the  dial  is  to  be  set. 
From  the  Nautical  Almanac  the  time  is  found 
at  which  the  polestar  crosses  the  meridian  of 
the  place.  The  two  i»ltunb  lines  are  brought  into 
a  lint  pf  tiit  to  the  star  at  that  niotncnt. 
The  dial  can  then  be  placed  in  the  same  line 
conveniently  by  daylight.  It  is  usual  to  erect 
frames  of  considerable  height  to  ijold  the 
plumb-lines  so  that  the  sighting  upward  may  be 
the  easier.  If  the  location  ot  the  pedestal  of 
the  dial  is  chosen  befordumd,  the  frames  for 
the  piumb-Unes  must  be  w  arranged  that  both 
may  be  moved  so  a«  to  have  the  centre  of  the 
pedestal  in  die  same  line  with  them  and  tfie 
star. 

The  sun-dial  is  daily  gettinK  more  rare  In 
this  a^e  )iut  notwithstanding  the  superiority  of 
the  clock,  why  has  the  dial  almost  everywhere 
vanished?  *If  its  business  use,"  as  has  l)een 
well  observed,  *be  super^dcd  hy  more  elabo- 
rate invcntioi^  its  moral  use,  its  beauty,  might 
1»ve  pl«bded  for  its  continuance.   It  spoke  of 

rn*'derntc  labors  —  of  plrasnrcs  not  protracted 
alter  suriset  —  of  temperance  and  good  hours. 
It  was  the  prnniti\e  clock  —  the  horologue  of 
the  first  world.  Adam  could  scarce  have 
missed  it  in  paradise.  It  was  the  measure  ap- 
pronriated  for  sweet  plants  and  flowers  to 
spnng  by  —  tor  the  birds  to  apportion  their 
silver  warbJings  1^  —  for  flocks  lo  pasture  and 
be  led  to  fold  by.  The  shepherd  carved  it  out 
quaintly  in  the  tnii,  and,  turning  philosopher 
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by  the  very  occupation,  provided  it  with  mot- 
toes more  touching  than  tombstenes."* 

Bibliography. —  Denison,  E.  B.,  'Clocks, 
Watches  and  Bells'  (London  I860);  Gatty, 
Mrs.  A.,  (The  Book  of  the  Sun  Dial>  (London 
1900);  HoKK,  W.,  <The  Book  of  Old  Sun- 
dials' (London  1917)  ;  Horner,  £.,  (Primitive 
Sun-Dials  or  Scratch  Dials'  (Taunton,  Eiij.  !.  :  I 
1917);  Leybourn,  W.,  ^Dialling'  (London 
17U0/  ;  Wells,  I..  'Sciographia:  OT  the  Art  of 
Shadows'  (London  1635). 

SUN-DOG;  also  called  MOCK^UN  and  • 
PARHELION.  In  meteorology,  a  bric^ht, 
luminous  area  sometimes  seen  on  either  side 
and  at  the  same  altitude  as  the  sun.  Suti-dogs 
are  found  at  the  points  in  which  the  solar 
halos  cut  the  horizontal,  parhclic  circle.  Thus 
two  .sun-dogs  are  usually  seen  on  either  side 
of  the  sun,  and  at  equal  distances  from  it 
though  four  are  not  infrequent.  The  nearer 
pair  are  22'  from  the  son  and  the  outer  are 
46°  distant,  while  fainter  sun-dogs  arc  more 
rarely  seen  at  50*.  98*  and  120  ,  and  even 
directly  opposite  the  sun,  at  ISO".  The  last 
is  sometimes  known  as  an  AnthelioH. 

]lv\^hx  areas  formed  at  the  intersections  of 
any  two  circular  halos  near  the  sun  are  some- 
times also  referred  to  as  sun-dogs  and  sudi 
sometimes  are  seen  directly  above  and  below 
the  sun.  The  paihelic  circle  is  produced  by 
the  reflection  of  the  sun's  light  from  ice  prisms 
or  snow  crystals  whose  axes  lie  in  a  vertical  po- 
sition: so-called  "Contract  Arches*  arise  from 
prisms  whose  axes  are  horizontal.  It  is  the 
latter  that  give  rise  to  sun-dogs  whicb  are 
vertically  above  and  below  the  sun. 

Sun-dogs  are  usually  reddish  on  the  sides 
toward  the  sun  and  they  are  sometimes  greatly 
elongated  along  the  pamtefic  circle  which  pro- 
duces them.  Thc^  vary  grtt,tl;r  in  brightness 
and  (fiatinctncas  wiA  the  varatuni  O'f  the  nim^ 
ber  and  artangemait  of  the  ice  cryttals  in  the 
air. 

SUN  AND  LION,  Order  of.  a  Persian 
order  founded  in  1808  by  Shah  rath  Ali.  in 
imitation  of  the  French  Legion  of  Honor, 
established  about  six  years  previously  by  Na- 
poleon 1,  then  first  consul.  It  includes  live 
classes 

SUN  MOTOR.  See  Solar  Motor. 

SUN  WOKfitflP,  a  form  of  nature  wor- 
ship which  prevailed  in  all  the  ancient  civiliza- 
tions. In  numerous  primitive  religions  the  sun 
is  not  ihr  sii]jiimf  rUi  v:  in  many  the  moon 
hobls  tlu  jii  t-tmnience.  The  mode  of  reckoning 
time  by  moons  is  more  ancient  than  solar  cal- 
culalif)n :  in  the  langaage  of  the  Hottentots,, 
just  as  in  Teutonic,  the  Moon  is  •he.'*  the  Sun 
*sbe* ;  and  rude  tribes  in  both  hemispheres  still 
make  the  moon  maicaline,  die  sun  feminine; 
the  ancient  Germans  used  to  say  Hcrmon  (herr- 
mond.  Lord  Moon)  as  the  Germans  still  say 
Herrgott :  on  the  other  hand,  as  a  mcdiseval 
writer  tells  us,  the  sun  used  to  be  called  "Holy 
Lady*:  "I  knew  an  old  woman  who  believed  the 
sun  to  be  a  goddess,  calling  her  uiucta  dumma.'* 
The  aborigines  of  North  America  wor^ip  the 
Sim;  for  them  the  peace-pipe  is  the  gift  of  the 
sun:  in  die  coondi  the  pipe  is  always  passed 

*"Haras  non  nument  nisi  sermat"  ("I  ,count  not  thi- 
taoun  imleM  itMy  be  briKht "  )  was  an  ancient  dial  toMtu 
ol  vt»s  iNKiity  wid  ninilcmea 
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around,  following  thus  the  sun's  course.  The 
Natchez  lu  cd^  under  a  monarchy  and  the  ro)ral 
family,  children  of  the  Sun.  liikc  the  race  of 
the  Incas  of  Peru,  stood  high  above  the  coni- 
■Mm  people.  In  Mexico  the  sun  was  pre-emi- 
ncnt  over  aff  the  other  gods.  In  the  Hebrew 
Micrcd  books  there  arc  solemn  drnunriati.jns 
of  sun  wurship,  for  the  heathen  all  ar-  uiul  paid 
adoration  to  that  luminar>';  and  it  is  >  lrar  fn  iii 
2  Kinps  xxiii,  5,  19,  that  some  of  the  kings  both 
of  Judah  and  of  Israd  favored  ihc  wonhtp  of 
the  sun. 

SUN-YAT-SEN.  Ouncse  revolutionary 
leader:  b.  Kaishan,  near  Canton,  1866.    He  was 

Sraduatcd  (Isvjt  at  ILonKkon^;  School  of 
Icdicinc,  and  started  practice  at  Macao  when  he 
became  one  of  the  plotters  resolved  on  forcins 
the  Ifanchu  dynasty  from  power.  He  Hcd 
froB  Canton  after  the  first  lailnre  at  revolt 
and  went  to  Japan,  thence^  to  San  Frandsca 
He  formed  the  rcvolutiotury  association 
Kao  Lao  Huei  and  carried  on  hit  propaganda 
all  over  the  world,  m.^king  the  United  States 
his  headquarters  and  domicile.  Dr.  Sni/s  life 
was  jeopardized  by  the  standing  m  w  >rd  of  $50,- 
0(X)  fur  his  assassination,  but  the  revolution  of 
1911  in  China  succeeded,  thanks  brnely  to  his 
indefatigable  encrRy  and  reaourccTutncss  in 
pi^pagatine  the  work  in  every  country.  He 
was  rewwdwd  by  being  made  Proviaional  Presi- 
dent of  the  new  Chinese  Repoblie  bat  reslfmed 
in  1912  in  favor  of  Yuan  Shih-kai  in  order  to 
briuK  the  Kreut  Northern  influence  of  tlie  latter 
into  the  cause.  Sun's  later  oppositi  n  :  >  Yuan 
Shih-kai  in  the  Peking  Parlianuiu  ^.m-id  his 
cxpiiKion  and  he  had  to  tlce  i<->  j.>i>.iii.  (.'iijis.ult 
Cantlie  and  jones.  *Sun-Yat-S«n  and  the 
Awakening  of  CUna*  <3d  ed..  New  Yoilc 
1913). 

SUNBURN  (erthema  solare  or  eczema 
aolare),  an  injured  condition  of  the  skin 
caused  by  exposure  to  the  action  of  the  heat  of 
Ae  Sim's  rays.  The  rC!>ultinK  conditions  vary 
according  to  the  degree  of  elevation  of  the  tem- 
perature, the  character  of  the  medium  through 
wliicli  its  effect  is  exerted,  length  of  time  the 
sldn  is  subjected  to  the  action.  The  effect  is 
ju.  (!i:ciive  of  an  crythmatous  rctlness,  skin 
^ii>.;li!ly  tisniit'ied  (swollen),  with  sensation  of 
biininik;  hi  at.  In  its  Course  the  skin  usually 
dcwjuamates  (scales  otT)  and  becomes  the  seat 
of  a  "dirty  brownish  stain,*  which  passes  off 
later.  Such  a  condition  it  brought  about  by 
ac««ral  hours'  expoanre  of  the  bare  skin  to  the 
son's  rays.  Under  scvcfe  oondiliona  of  ten- 
peratnre  Mistering  nay  arise  at  tines.  In  tin 
former.  ordiiiar\-  cases  a  lotion  or  salve  ex- 
cIudinK  the  air  from  the  injury,  and  to  relieve 
the  pain,  is  applied.  Zinc  oxide,  boric  acid, 
vaseline,  etc.  are  recommended  In  severer 
cases  where  Mi-teruiK  .irises  tin-  -amc  treatMCnt 
must  l>e  used  as  in  scalds  or  bums. 

S  U  N  B  U  R  Y.  siin'bu-ri,  Ta  .  borouRh. 
county-scat  of  N't 'rthuni?ierland  rotnity.  on  the 
Susquehanna  River,  and  on  the  Pennsylvania 
and  the  riiila<l(  li'hia  and  Reading  raiIroa<K 
about  157  miles  north  of  Philadelphia  and  55 
miles  north  of  Harri'^burK.    It  was  settled  in 

tunc  1772  by  Surveyor-deneral  Ltikcns  and 
Vilfiam  Macl.iv  It  was  incorporated  as  a 
borough  24  March  1797.  The  place  was  once 
tlie  site  of  the  Indian  \-iUage  of  Shamokin.  In 


1756  Fort  .\ugusta  was  erected  here  as  a  mean* 
of  defense  against  tiM  French  and  Indians. 
The  city  is  in  a  lumbering  and  coal  region.  The 
chief  manufacturing  establishments  arc  railroad 
shops,  planing  mills,  silk  mills,  dye  works,  sash 
and  door  factories,  nail  factories,  a  rolling  mill 
and  coffin  and  raskct  works.  It  is  an  important 
commercial  and  industrial  centre  for  a  large 
region;  extensi\e  coal  '•hipments  are  made  from 
here.  The  principal  public  buildings  are  the 
county  cutirih  use,  municipal  buildings,  the 
Mary  M    Packer  Hospital,  the  churcbcs  and 

Eublic  schools.  The  three  banks  iun9  a  COn* 
ined  capital  of  S500.<X)0.  The  govcmmeat  is 
vetted  in  a  diief  burgess  and  a  conndl  of  18 
members,  who  hold  oHice  two  years.  A  small 
stream  separates  Sunbun,-  and  East  Sunbury; 
the  Iw^irouirhs  are  one  in  industrial  and  c-  m- 
mercial  interests,  but  have  independent  munic- 
ipal Rovernments.    Pop  about  16.0()0. 

SUNDA  (sun'd«)  ISLANDS,  a  group  of 
islands  in  the  Indian  Ocean,  comprising  three 
minor  groups,  namely,  (1)  the  Great  Sunda 
Islands,  to  which  belong,  Sumatra,  Borneo, 
Tt  lebes.  lava.  Madura,  Banka  and  Billiton ;  (2) 
the  Lesser  Sunda  Islands,  comprising  nine 
islands  of  smaller  extent,  and  (i)  the  Timor 
Group,  all  forming  part  of  the  Malay  or  Mast 
Indian  Archipelago.  The  flora  is  exceedingly 
rich  and  vaned.  This  is  the  home  of  sugar- 
cane and  many  of  tlie  ^oes.  and  the  different 
altitudes  from  eonsts  upward  produce  an  es> 
ceptional  variety  of  plant*1tfe.  Some  districts, 
as  in  Sumatra,  reach  hi^h  elevations,  others 
consist  chiefly  of  grassy  plains,  or  forest- 
covered  slopes. 

SUNDA  STRAIT,  East  Indies,  the  channel 
wUdi  separates  the  island  of  Java  from  Su- 
natn.  It  ia  fram  20  to  100  nnla  wide,  and 
oontaint  a  nmber  of  volcanie  tsianda,  the  moat 

noted  of  which  is  Krakatoa  (q.v.).   The  attait 

is  an  important  commercial  channel. 

SUNDARBAN8.  soon'dar-banz.  or  SUN- 
DERBUNDS,  soon  il^r-bundz.  India,  the  allu- 
vial islet  region  lying  around  the  mootllS  of 
the  Ganges  River  (q.v.).  and  forming  tlie 
lower  part  of  die  delta.  It  stretdies  for  ITS 
miles  along  the  cotst.  and  has  an  area  of  8,000 
s<]uare  miles.  The  region  is  intersected  by  a 
network  of  innumeral  'e  channels  and  back- 
waters, many  of  which  arc  navitrable  The 
inierveniniK'  island'^  are  larpelv  marshy,  atid 
covered  with  dense  forest  jiiuKle  abounding  in 
wild  animah.  <;nakes,  crocodiles,  tigers  and 
leopards.  The  unhealthful  climate  has  hitherto 
defeated  all  attempts  at  reclamation. 

SUNDAY,   Wmiam    Aahley.  American 

evangelist  •  b.  .^mes,  Iowa,  19  Nov.  1863.  He 
w  as  I  ihicaitd  at  the  hiRh  school,  Nevada,  Iowa, 
and  studied  at  .Vfirthw citcrn  University  From 
1883-''0  he  was  a  pr<>fc-sH>iial  has.  Sail  player 
in  the  Chicago,  Pittslmr^'h  and  Philadelphia 
teams  of  the  National  Lea^ie.  He  became  a»» 
sistant-secretanr  Y.  M.  C.  A  at  Chicago  (l8!>l-> 
95)  and  started  his  career  as  evangelist  in  ISM, 
In  1903  he  was  ordained  a  Presbyterian  ministar 
by  the  Chicago  Pre»b>tery.  He  has  hdd 
evanceli^tic  meeiinfrs  in  many  of  the  cities  of 
the  I'tiited  States,  drawing  larpc  audiences  and 
securinw  k'nat  niiT-  lirrs  of  Converts. 

SUNDAY,  the  Christian  weekly  fesdval  bv 
theologians  assoaated  with  the  Jewish  Sahbntb 
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(5fp  S\!iBAT!i).  whilt^  its  observance  is  oticii 
tnfi.rctd  hy  the  citation  of  the  Fourth  Com- 
matidmcnt  in  the  Dccaloj^iie.  While  the  Chris- 
tian Church  has  never  identified  Sunday  with 
die  Jewish  Sab'>atb,  it  has  always  quoted  the 
Fourth  Comtnaiulnicnt  as  sanctioning,  if  not 
cndiag;  rest  and  relaxation  from  labor  in  one 
Aqr  out  of  every  seven.  When  the  Church  was 
made  a  department  of  the  state  by  the  Christian 
emperors  of  Rome,  the  observance  of  Sunday 
was  enforced  by  civil  statute.  When  the  Roman 
Empire  passed  away,  and  the  office  of  pontilex 
maximus,  once  held  ly  the  emperor  of  Rome, 
ras  claimed  by  the  bishop  of  Rome,  Sunday 
observance  was  enforced  by  ecclesiastical  as 
well  as  civil  law.  The  Third  Council  of  Orleans 
.US  forbade  all  rural  work  on  Sunday.  Pope 
Gicgoiy  I  made  at  Rome  dtc  same  law  as  bad 
kcm  passed  in  578  b*  tfie  Coundl  of  Anxerre: 
*Oii  the  Lord's  Day  it  is  not  permitted  to  yoke 
oxen  or  to  perform  any  other  work,  excepting 
for  approved  reasons."  Charlemagne  in  813 
rn.icted  that  on  the  Lord's  Day  all  servile  labor 
should  be  abstaitied  from. 

the  laws  that  obtained  in  England  during 
(lie  Saxon  monarchy  up  to  the  time  of  Edward 
ihe  Confessor  (whose  Sunday  law  is  dated 
)QS6),  abstention  from  marlwnngs  on  Sunday 
and  from  popular  meetings  was  enforced  under 
penalty  of  a  fine.  Eaualfy  strict  was  die  Sun- 
day legislation  which  followed  the  Norman 
G>nquest.  The  mediaival  Sunday  laws  in  Eng- 
land were  but  the  expansion  of  the  Saxon  laws. 
In  1281  A.D.  John  Peckham,  archbisliop  of 
Canterbur>'  under  Edward  I,  explained  the 
Fourth  Commandment  as  follows: 

•In  the  commandment  'remember  that  thou 
keep  holy  the  Sabbath  day,'  Qiristian  worship 
b  enjoined,  to  which  laymen  as  well  as  clerks 
are  bound;  and  liere  we  are  to  know  that  the 
obligation  to  observe  die  legal  Sabtwth.  accord- 
ing to  the  form  of  the  Old  Testament,  is  at  an 
end.  together  with  the  other  ceremonies  in  that; 
to  which  in  the  New  Testament  hath  succeeded 
the  custom  of  spending  the  Lord's  Day,  and 
other  solemn  days  appointed  by  the  authority  of 
the  Church,  in  the  worship  of  God;  and  the 
manner  of  spending  these  days  is  not  to  l)e 
taken  from  the  superstition  of  the  Jews,  but 
from  the  canonical  institutes.* 

A  statute  of  the  28th  of  Edward  III  runs  as 
fellows:  •Item,  it  is  accorded  and  established, 
that  shnwinf^  of  wools  shall  be  made  at  the 
stable  every  day  of  the  week,  except  the  Sun- 
day and  solemn  feasts  '.f  'he  year." 

In  1359  A. P.  Islep,  arrhhishup  of  Canterbury, 
issued  the  following  to  his  clcrg>':  "Whereas, 
the  most  excellent  prince,  our  lord,  the  King 
of  En^and,  is  now  going  to  make  an  ei^dition 
in  fordgn  parts  with  bis  armv  for  the  recovery 
of  his  nght,  exposing  himself  as  a  soldier  to 
the  doubtful  events  of  war,  the  issue  whereof 
is  m  the  hand  of  God ;  we  who  have  hitherto 
Eved  under  his  protection  are,  by  the  divine 
favor  shining  on  us,  admonished  to  betake  our- 
selves to  prayer,  as  well  for  the  safety  of  every 
one  of  us  as  for  the  public  good,  lest  if  adverse 
forttine  should  invade  us  (which  God  forbid), 
our  confession  and  reproach  should  be  the 
greater.  But,  though  it  is  provided  by  sanc- 
tums of  law  and  canon  that  all  Lord's  days  be 
venerably  observed  from  eve  to  eve,  so  that 
anther  markets,  negotiations  or  cotirts.  ptiblic 
or  private,  ecclesiastical  or  secular,  be  kept,  or 


any  country  work  done  on  these  days,  yet  we 
are  clearly  to  our  heart's  crief,  ir.formed  that  a 
detestable,  nay,  d.imnable  perversencss  has  pre- 
vailed, insomuch  that  in  many  places  markets 
not  only  for  victuals,  but  other  negotiations 
(which  can  scarce  be  without  frauds  and  de- 
ceits), unlawful  meetings  of  men  wlio  neglect 
their  churches,  various  tumults  and  other  oc- 
casions of  evil  are  committed,  revels  and  drunk- 
enness, and  many  other  dishonest  doings  are 
practised,  from  whence  quarrels  and  scolds, 
threats  and  bbnvs  and  sometimes  murder  pro- 
ceeds on  the  Lord's  d.ays.  in  contempt  of  tlie 
honor  of  God;  insomuch  that  tlie  main  body  of 
the  people  flodc  to  these  markets,  by  which  the 
devil's  power  is  increased;  whereof  we  strictly 
command  you,  our  brother,  that  ye,  without  de- 
lay, canomcally  admonish  and  effectualbr  per- 
suade,  Jn  virtue  of  obedience,  or  cause  to  be 
admonished  and  persuaded,  those  of  your  sub- 
jects whom  you  find  culpable  in  the  premises, 
that  they  do  wholly  abstain  from  markets, 
courts,  and  other  unlawful  practices  above 
described,  on  the  Lord's  d:i>s  for  the  future: 
and  that  such  of  them  as  are  come  to  vcars  of 
discretion,  do  go  to  their  parish  churches  to  do^ 
hear  and  receive  wluu  the  dutv  of  the  day  re- 
quires of  ^cm;  and  that  ye  restrain  all  whafr* 
soever  dwt  transgress  and  rebel  in  this  respect, 
both  in  general  and  particular,  with  Church 
censures  according  to  the  Canon.* 

The  27th  statute  of  Henry  VI  is  as  follows: 
•Item,  considering  the  abominable  iniquities 
and  oflFenses  done  to  Almighty  God  and  to  his 
saints,  always  aiders  and  singular  assisters  in 
our  necessities,  because  of  fairs  and  markets 
upon  their  high  and  principal  feasts,  as  in  the 
feasts  of  the  Ascension  of  our  Lord,  in  the  day 
of  Corpus  Christi,  in  the  day  of  Whitsunday, 
in  Trim^  Sunday,  with  odier  Sundi^  and  also 
In  die  high  feast  of  the  Asstunption  of  our 
Blessed  Lady,  the  day  of  All  Saints,  and  on 
Good  Friday,  accustomably  and  miserably 
holden  and  used  in  the  realm  of  England:  in 
which  principal  and  festival  davs  for  great 
earthly  covetise,  the  people  is  more  willingly 
vexed,  and  in  bodily  labor  foiled,  than  in  other 
ferial  days,  as  in  fastening  and  making  their 
booths  and  stalls,  bearing  and  carrying,  lifting 
and  placing  their  wares  outward  and  home- 
ward, as  though  they  did  nothing  remember  the 
horrible  defiling  of  their  soiils  In  buving  and 
selling,  with  many  deceitful  lies  and  false  per- 
jury with  drunkenness  and  strifes,  and  so 
specially  with  drawing  themselves  and  their 
servants  from  divine  service;  the  aforesaid 
lord  the  king,  by  advice  and  assent  of  the  lords 
spiritual  and  temporal  and  the  commons  of  this 
realm  of  F.nglana.  being  in  the  said  Parliament, 
and  by  authoritv  of  the  same  Parliament,  hath 
ordained  that  all  manner  of  fairs  and  marloets 
in  the  said  principal  feasts  and  Simdays  and 
Good  Fridays,  shall  clearly  cease  from  all  show- 
ing of  any  goods  and  merchandise  (necessary 
victual  only  excepted)  upon  pain  of  forfeiture 
of  all  the  goods,  aforesaid  so  showed." 

In  1464  A.D..  under  Edward  TV,  an  addition 
was  made  to  the  act  of  Henry  \l,  of  1448  a.u., 
declaring  that  —  "Cobblers  and  cordwainers  in 
the  dtjr  of  London,  or  within  three  miles  thereof, 
excepting  within  the  precincts  of  Saint  Martina- 
ie-Grana  and  the  paiace  at  Westminster,  were 
foriudden  on  any  Sunday  in  the  year,  or  on 
the  feasts  of  the  Nativity  or  Ascension  of  our 
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Lord,  or  on  the  feast  of  Torpus  Oiristi  to  com- 
mand or  cause  to  he  sold,  or  plarr  or  put  on 
any  one's  feet  or  Icks,  any  shix-,  hi  sc  or 
gaioches,  under  the  penalty  of  the  forfeiture  of 
the  artiele  and  a  fine  of  twenty  shillings  for 
e>'er>'  offense;  a  third  part  to  go  to  the  Idng, 
a  third  to  the  governors  of  the  guild  (mcstier) 
of  cordwain^  and  the  residue  to  the  informer.* 

In  1S23  this  act  was  repealed  by  Heniy  VIII 
<15lh  Henry  Vlll,  ch  ixV 

On  comtnc  to  the  throne  in  1M7,  Edward 
VI  issue<!  llu-  fiilifaviiiij  injunrtuiii> :  *\\'h<-rias 
in  our  time,  (md  is  ukiic  otlcudcd  than  pleased, 
more  dishonored  than  liKimrid.  tspon  ilu  hi  ly 
day  (Siinclay),  hecausc  of  idleness,  pride, 
dninkcnni  ss,  quarreling  and  brawling,  which  are 
most  use<l  in  such  days:  people  nevertheless 
persuading  themselves  sufnaentjy  to  honor  God 
on  that  day  if  tkty  hear  mats  and  service, 
though  they  understand  nothing  to  dieir  e^fy- 
inp;  thereifre  aH  die  tdng's  faithfid  and  loving 
subjects  sliall  from  henceforth  celebrate  ann 
keep  thi'ir  holy  day  (Siuiday)  according  to 
God's  h>>l\  will  and  pleasure,  that  is  in  hearing 
the  Word  of  Cmd  read  and  taught,  in  privaie 
and  public  prayers,  in  acknowledging  their 
offenses  lo  God,  and  amendment  of  the  same, 
in  reconciling  theirsclves  charitably  to  their 
neighbors,  where  displeasure  hath  been,  in 
oftentimes  receiving  the  commimion  of  the 
very  bodv  and  Mood  ol  Christ  in  visiting  the 
poor  ancl  sick,  and  in  using  sH  sobcmess  and 

godlv  rotu  crsation.* 

Kli/aheih  put  forth  the  following  injunction 
touchiiii:  Snndav :  ".Ml  the  ijueen's  faithful  and 
loving  subjects  shall,  fn-m  henccfurtb  celebrate 
and  keep  their  holyday  according  to  God's  will 
and  pleasure;  yet  nntwithstanding«  all  parsons, 
vicars  and  curates  shall  teach  and^ declare  tinto 
their  parisUoneriL  that  they  may  with  a  safe 
and  quiet  conaciaice,  after  tneir  common 
prayer  in  the  time  of  har>'csi.  labor  upon  the 
noly  and  festival  days,  and  s.ive  that  ihitii.: 
which  Gild  hath  sent  ...  in  every  parish 
three  or  four  discreet  men,  which  tender  God's 
glorv.  and  his  true  religion,  shall  Ik-  appoiiued 
by  the  <irdinaries  diligently  In  sec,  that  all  the 
parishioners  duly  resort  to  their  church  upon 
all  Sunda.NS  and  holy  days.  an<i  there  to  con- 
tinae  the  whole  time  of  the  godly  service;  and 
an  stich  as  shall  be  found  slack  and  negligent  in 
resorting  to  the  church,  having  no  great  or 
urgent  cause  of  absenee,  they  shall  straightly 
call  up<in  them,  and  after  due  adm<inition  if 
thev  .iincnd  not.  they  shall  denounce  them  to  the 
or<linary." 

I'lidrr  the  Puritan  influence^  a'ltmpts  were 
made  to  bring  about  a  too  stm  i  'liservance  of 
Sunday  To  coutueraci  this  Charles  I  repub- 
lishe<l  an  injunction  issued  by  his  fatlicr,  James 
I.  in  which  he  declared :  *  As  for  our  good  peo- 
ple's lawful  rcereation,  our  pleasure  Ukewise 
IS,  that  after  thi  end  of  divine  service  our  good 
people  he  imt  disturbed,  letted  or  disconraircd 
fri'iTi  aiiv  lawful  recreation,  such  as  daiiciny, 
eiilu  r  nit  n  or  women.  arrlier>'  for  men.  leapini;. 
vauliini;  or  any  cithe  r  >uch  harmless  recreation 
or  from  having  Mav  games.  \\  hitsi.nales  ana 
morris  dances,  and  the  settink'  up  of  May  poles 
and  other  sports  therewith  used,  so  as  the  same 
be  had  in  due  and  convenient  lime  without  im- 
pediment or  neglect  of  divine  service;  and  that 
women  shall  nave  leave  to  cany  rashes  to 
diurdi  for  the  decorating  of  It,  according  to 


their  old  custom.  But  withal  we  do  here  ac- 
count still  as  prohibited  all  unlawful  iLranies  to 
be  used  on  Sundays,  only  as  hear  and  1  :'!  i- 
ings,  interludes,  and  at  all  times  in  the  n  -  '  r 
sort  of  people  by  law  prohibited  bowlinij  " 

The  act  of  Charles  II  (1676)  was  the  law 
of  the  American  colonies  up  to  the  time  ot  the 
Revolution,  and  so  became  the  basts  of  the 
American  Sunday  laws.  It  nms  as  foHows: 

*For  the  better  observation  and  kret>ing 
holy  the  Lord's  day,  commonly  called  Sunday: 
he  it  enacted  by  the  kitic'-  in'  si  i  vcellent 
majesty,  and  by  and  with  the  ad\ue  and  con- 
sent of  the  lords,  spiiiiii.il  an<l  temjioral.  and 
of  the  commons  in  this  present  Parliament  as- 
sembled, and  by  the  authority  of  the  same,  that 
all  the  laws  enacted  and  in  force  concerning 
the  observation  of  the  day,  and  repairing  to  the 
church  thereon,  be  carefully  put  in  exccutioa; 
and  that  all  and  every  person  and  persons  what* 
soever  shall  upon  every  Lord's  day  apply  them- 
selves to  the  observation  of  the  same,  by  exer- 
cising themselves  thereon  in  the  duties  of  piety 
and  true  religion,  publicly  and  privately;  atid 
tlial  no  tradesman  artificer,  workman  or  other 
person  w  h.itsoevcr,  shall  do  or  exercise  any 
worldly  labor  or  business  or  work  of  ibdr  oc^ 
dinary  callings  upon  the  Lord's  day,  or  any  part 
diercof  (works  of  necessity  and  charity  only 
excepted),  and  that  every  person  being  of  the 
age  of  fourteen  years  or  upwards  offending  in 
the  premises  shall,  for  every  such  offense,  for- 
feit the  sum  of  five  shillings;  and  th.u  no  per- 
son or  persons  whatsoever  shall  puMs'  ty  cry, 
show  forth,  or  exp<ise  for  sale  any  wares,  mer- 
chandise, fruit,  herbs,  goods  or  chattels  what- 
soever, upon  the  Lord's  day  or  am  part  thereof, 
upon  pain  tfiat  every  person  s  >  o'ltuding  shall 
forfeit  the  same  footb  so  cried  or  showed  forth 
or  exposed  for  sale*  *And  it  is  further 
enacted  that  no  drover,  horsc-oourser,  wagoner, 
butcher,  higgler  —  they  or  any  of  their  servants 
shall  fr.ivel  orc  imc  into  his  or  their  inn  or 
lodging;  upon  the  Lord's  day.  or  any  part  thereof, 
upon  pain  that  each  and  every  such  offender 
shall  forfeit  twenty  shillings  for  every  such 
offense;  and  that  no  person  or  perstms  shall 
use,  employ,  or  travel  upon  the  Lord's  day  with 
any  boat,  wheny,  lighter  or  barge,  except  to  be 
upon  extraorAnary  occasion  to  be  aUowed  by 
some  justice  of  we  peace  of  the  county,  or 
some  head  officer,  or  some  justice  of  the  pcaco 
of  the  city,  borough  or  town  corporate,  where 
the  deed  shall  be  coitiinitt<  il,  upon  pain  that 
every  person  so  otTendinkr  shall  forfeit  and  Icisf 
the  snni  of  five  shilling's  for  every  such  offense  • 

The  Lord's  day  legislation  of  Cromwclliaa 
days  was  as  distinct  and  detsdkd  as  a  fragment 
from  Leviticus,  as  is  shown  in  the  following 
extract  from  an  act  of  Parliament  dated  1656: 
'Every  person  grinding  or  causing  lo  he  ground 
anv  com  or  erain  in  any  milt,  or  causing  any 
fulling  or  otncr  mills  to  work  upon  the  day 
aforesaid;  and  every  person  working  in  the 
washing,  wliitini.,'  or  drviuR  of  clothes,  thread 
or  >arn.  or  caiisini:  such  work  to  he  ilone.  upon 
the  ilay  aforcs.od;  e\ery  person  setting  up, 
burning  or  branding  bcci,  turf  or  carihj  upon 
the  day  aforesaid;  every  person  gathering  of 
rates,  loans,  taxations  or  other  payOMntS  Upon 
the  day  aforesaid  (except  to  the  use  of  die  poor 
in  the  public  collections)  ;  every  chaundler  mrit- 
tng,  or  causing;  to  be  melted,  ullow  or  wax  be- 
longii^r  to  his  calling;  aaid  evciy  coma 
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tmrcr  aaA  hAtr,  brewing  and  hiStang,  or  caas- 
\ng  bread  to  be  baked,  or  beer  or  ale  to  be 
brewed  upon  the  day  aforendd;  «nd  every 

(•itrher  Idlling  any  cattle,  and  every  butcher, 
cofffrmonRcr,  poulterer,  herb  seller,  cordway- 
ner,  shoemaker  or  other  persons  selling,  rxpos- 
injf  or  ofFcrin^f  to  sdl  any  their  wares  or  com- 
moditie?,  upon  tlu-  il 'v  aforesaid;  all  taylors 
and  other  tradesmen,  fitting  or  coinp  to  fit,  or 
carry  any  wearing  apparel  or  other  thinizs;  and 
barbers  trimming  upon  the  day  aforesaid;  all 
persons  keepinir.  using  or  beinf?  present  upon 
the  day  aforesaid  at  any  fairs,  markets,  wakes, 
revels,  wrestlings,  shootings,  leaping,  bowKng, 
ringing  of  bells  fnr  pleasure  or  upon  anv  other 
occasion  (saviiii;  for  rallinir  people  together  for 
the  public  worship),  frasts,  church  ale.  May- 
poles, gaming,  bcar-haiting,  bnll-baiting,  or  any 
other  sports  and  p  i^linies;  all  persons  unneces- 
sarily walldne  in  the  church  or  church-yards, 
or  elsewhere  in  the  time  of  public  worship; 
aad  all  persons  vainly  and  profanely  walking 
on  tbe  diky  aforesaid;  and  an  persons  traveling 
carrying  burthens  or  doiflf  any  worldly  labor 
or  work  of  their  ortfoary  calling  on  the  day 
aforesaid,  shall  be  decsocd  gvll^  of  profaniotf 

the  L'lrd's  day.* 

In  the  17tli  centur>'  a  number  of  diWCUlClS 
fled  from  England  and  reached  .America  in 
1620.  and  settled  at  New  Plymouth  In  162*' 
another  band  from  England  joined  them.  Thus 
the  establiduncnt  of  Puritanism  in  America. 
Tbe  theocracy  of  the  Hebrews  furnished  the 
Model  after  which  their  civil  government  was 
constituted.  Their  idea  of  Sunday  is  summed 
up  in  the  enactment  of  10  Jnne  1650,  passed  by 
the  Plymouth  general  court :  *F«rthcr  be  it 
enacted,  that  whosoever  shall  profane  the  Lord's 
day  by  daing  any  servile  work,  or  any  such  like 
abases,  shall  forfeit  for  every  such  default  ten 
shillings,  or  be  whipped."  Profanation  of  the 
Lord's  day  included  traveling,  loitering  at  the 
door  of  a  meeting  house,  drinking  in  an  inn, 
sla^nff  at  home  instead  of  attending  church  and 
it  was  also  enacted  by  the  court,  that  "if  any  in 
any  lazy,  slothful  or  profane  way  doth  nc^ect 
to  come  to  the  public  worship  of  uod.  riiall  Tor^ 
frit  for  every  such  defauh  ten  shUBngs,  or  be 
publicly  whipped.* 

In  Mss^arhasetts  die  laws  were  cttually 
strict. 

In  1716  Sunday  desecration  appears  to  have 
been  on  the  increase,  since  we  are  told :  'Many 
persons  do  presume  to  work  and  travel  on  the 
said  day* ;  so  that  the  authorities  saw  fit  to  in- 
crease the  penalty  for  *working  or  playing*  to 
10  shillings,  and  that  for  traveling  to  20  shillings 
for  the  first  offense.  For  the  second  offense 
these  fines  were  doubled  and  the  parties  made 
to  give  "sureties"  for  good  hehavi<jr  in  the  fu- 
ture. A  monili's  cuiuimied  absence  from  tbe 
public  Sunday  services  was  also  made  finable  in 
the  sum  of  20  shillings,  or  three  hours  in  the 
stocks  or  cage.  In  1727.  the  fine  for  "working 
or  playing*  was  increased  to  l.S  shilliiiL's,  and 
diat  for  traveling  to  30  shillings  for  the  hrst 
offense,  and  for  the  second,  three  potmds.  If 
the  offender  failed  to  pay,  he  was  naUe  to  tht 
stocks  or  the  cage  for  four  hours,  or  to  im- 
prisonment in  the  county  jail  not  to  exceed 
five  days.  At  this  time,  also,  ftnierals.  since 
they  induced  "great  profanation"  of  Sunday,  by 
the  traveling  of  children  and  servants  m  the 
itntts,  vtare  prahihiied,  eKoapt  ia  cxtrems 


cases,  and  ^en  under  license  lituB  a  chril  of- 
ficer of  the  town.  The  director  of  a  funeral 
transgressing  this  was  to  be  fined  40  shillings, 
and  the  sexton  or  grave-digger  20^  shillings. 
Shops  for  the  retailing  of  strong  drinks  were 
also  to  be  searched  by  the  proper  officers,  and 
if  any  were  found  there  drinking,  the  proprietor 
and  the  drinker  were  each  to  pav  five  shillings. 

In  1760  all  former  laws  relative  to  Sunday 
gave  way  to  a  new  code,  the  provisions  of 
which  were  as  follows:  Work  or  play,  on 
fatod  or  water,  is  fined  not  less  than  10  I 
more  than  20  shillings.  Traveling  any 
except  in  extremity  and  then  only  nr 
for  immediate  relief,  is  liable  to  the  SHM  pOh 
alt  v.  Licensed  pubfic^house  keepers  are  tor- 
bidden  to  entertain  any  except  "travelers, 
strangers  and  lodgers"  in  their  houses  or  about 
their  premises,  for  the  purpose  of  drinkmg, 
playing,  lounging  or  doing  any  secular  business 
whatever,  on  penalty  of  10  shillings;  the  per- 
sons lounging,  etc.,  also  paying  not  less  tiuui 
fivt  sUIUuis.  On  the  second  conviction  the 
imikegier  ts  made  to  pay  20  shillings  and  am 
the  third  offense  to  lose  ns  license.  Loitering; 
wradng  or  gathering  in  eomfianies  in  'street^ 
fields,  ordiards,  lanes,  wharves,*  etc,  is  pro- 
hibited  on  pain  of  five  shillings  fine;  and  on  ft 
second  ccjnviction  the  offender  is  required  to 
Kivc  N.til  for  future  obedience.  Absence  from 
public  service  fur  one  month  is  fined  10  shill- 
ings. No  one  is  to  assist  at  any  funeral,  not 
even  to  ring  a  bell,  unless  it  be  a  bcen&ed 
funeral,  on  penalty  of  20  shillings  fine.  In 
Boston,  however,  a  iimeral  miaht  be  attended 
after  sunset  without  a  license.  The  observance 
of  the  Sundav  was  to  oonunenoe  from  sunset  on 
Saturday.  Twelve  wardens  were  appointed  in 
each  town  to  execute  these  laws;  these  were 
to  look  after  all  infringements,  enter  all  sus- 
pected places,  examine  or  enquire  after  all 
suspected  persons,  etc.  In  Boston  they  were 
to  patrol  tbe  streets  every  Sunday  (very 
stormy  or  cold  days  excepted),  and  diligently 
watch  and  search  for  offenders.  In  case  any 
one  convicted  on  any  point  in  this  code  failed 
to  pay  his  fine  at  once  he  w  as  to  be'oommitted 
to  die  conmoa  ^1,  not  less  than  fiv&  nor  more 
dian  10  days.  These  hnrs  vrere  to  be  read  at 
Ae  'Mardl  meeting*  of  the  towns  each  year. 

l^ractically  aW  the  States  of  the  American 
Union  have  laws  prohibitive  of  labor  on  Sun- 
day; but  these  laws  are  practically  a  dead 
letter.  In  .'\rizona  and  California,  however, 
there  are  no  special  Sunday  laws.  In  all  other 
States  there  are  laws,  in  one  form  or  another, 
providing  for  the  Sunday-closing  of  saloons 
and  general  places  of  business,  exclusive  of 
drug  stores,  rettanrants  and  businesses  of  prime 
necessity  to  the  gcneial  comfort  of  the  oom« 
munity.  These  laws  are  pretty  generally  ob- 
served. In  some  places  even  barter  shops  are 
dosed. 
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SUNDAY  SCHOOLS,  meetings  nr  ^aiht  r- 
ings  ill  which  rcliRioiiN  iiisti  lu  iiiui  is  vui  n  |<> 
children  ;itiii  ni  uiil'  [nojilf.  (•r.ill\ 
on  Siiiida>  N  Such  si  himls  ;tic  -Minu  iimcs  also 
kiii.wii  as  HiMi-  classes,  .is  ilu-  Hililc  is  the 
texiUK>k  in  frcijueni  u»c  and  often  the  Bible 
and  the  Oiristiaa  doctrine  leMont  are  ar* 
ranged  in  a  catechetical  fonn  and  hence  arises 
the  name  of  the  textbook  used,  catechism, 
which  is  sometimes  a|»plied  to  the  rlafs  or 
school  using  such  a  hook.  More  conimonly. 
however,  a  Bililc  class  is  one  of  a  >.  rics  of 
classes  in  a  Sunday  school,  frequently  Ixrin^ 
a  class  for  adults  and  older  scholars.  The  work 
of  leaching  rcligioo  to  classes  ur  in  schooU 
was  practised  in  veiy  ancient  times  (Cien.  xir, 
14)  and  by  the  oiinisten  of  God,  or  their  a^ 
pointed  assistants,  whenever  conditions  were 
such  that  the  vounR  were  not  taught  in  their 
own  homes  (l)eut.  xxxi,  10-13).  The  study 
of  the  law  was  of  ohli^tion ;  and  relipious 
scht  oK  existed  in  connection  with  the  syna- 
k^oKiu  s  The  catedMlieal  method  was  at  firtt 
in  general  use. 

Early  Christian  Doctria*  Bchoolab— The 
apostles,  or  certain  persons  appointed  for  the 
woric;  gave  religioua  instruction  to  the  cate- 
chtiment.  The  rdigioua  school.  amonR  Chris- 
tians, seens  to  have  had  first  place ;  before  the 
1>ooks  of  the  Bihle  were  collected  as  ihey  now 
exist,  the  Hfc  of  CTirist  had  been  taupht  orally. 
As  (  hristianiiy  eMendcd  the  schools  came  under 
control  of  the  Chris!i.i!i<;  as  nearly  all  the  teach- 
ers were  Christians,  so  the  religious  instruction 
ber?mc  a  part  of  the  regular  work  of  the  school. 
The  differences  which  arose  at  the  time  of 
Luther  (i|.v.)  led  to  the  establishment  of  classes 
and  schools  for  teaching  the  religious  beliefs  of 
different   rhtirchi  s      Iti    many   cases    the  rc- 
li^ous  teachiiijK;  vsas  contnuictl  in  the  schools 
and  the  new  clas-i,,  f< mud  were  for  the  poor 
and   those,  ]»nh   yoiin^^   ami   ohl.   who  yvcre 
not  w^ell  instructcj.    Luther  and  hi.s  followers 
established  such  schools.    Saint  Charles  Bor- 
romco  (q.v.)  was  one  of  the  most  zealous  in 
foiuiding  Sunday  schools  in  all  parts  of  his 
archdiocese  of  Milan.    He  succeeded  in  arous- 
inp  the  enthu  iasm  ainl  in  scciiritig  the  co-op- 
eraiion  of  the  laiiy,  men  and  women,  so  that 
he  had  a  large  number  of  teachers.    In  order 
to  unite  the  workers  and  furnish  a  means  of 
tiaining  them  for  the  work,  he  esubltslied  an 
oigaaiiatlon  called  the  "Confraternity  of  Chria- 
tian  Doctrine.*    Besides  the  teachers  who 
were  members  of  this  Confraternity,  there  were 
■also  others,  who  were  called  I-'ishers,  whose 
diit\  was  to  gather  the  children  and  the  ig:no- 
rant  and  liiing  them  to  ihc  places  appointed, 
on  Sundays  or  uii  week  da\s.    At  ihe  death  of 
Saint  Charle»  there  were  in  his  (ii(H-<se  alone 
nearly  4j000  members  of   the   Com  ratcrniiy. 
They  taititht  in  7-iO  Sunday  schools  and  had 
over  40,000  pupils.   Those  receiving  religious 
instruction  in  the  regular  schools  were  noi  in- 
chided  in  this  numlKT    This  Confraternity  still 
exists.    In  Kngland  there  is  a  large  men  her- 
ship     It  was  iiilri.<!nc<  d  into  the  L'niied  Stales 
in  1902  and  i  st.iMisli, ,)  m  the  archdio«  esc  of 
New  York  l>y  ilic  Roman  Catholic  archbishop, 
Michael  Augusuiie  Corrigan 

Modern  Sunday  Schoola^  Robert  Raikes 
(u  V  )  of  Glouce  ster,  Eagtand,  b  the  founder 
91  ihc  modern  Protestant  Sunday  school.  He 
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first  thought  of  the  work  in  connection  with  a 
number  of  children  of   wretched  appearance 
whom  he  saw  playing  in  the  suburb  of  the  city 
w  here  he  lived     Me  was  informed  by  an  in- 
habitant to  whom  he  addressed  hloisclf,  that 
on  Sundays,  when  the  children  were  released 
from  work,  and  the  few  who  enjoyed  the  bene* 
fit  of  any  instruction  during  the  week  were 
free  from  school,  rhey  presented  a  more  af- 
flicting sight  of  misery  and  vice     This  obser- 
vation immediately  suggested  to  bun  the  idea 
tli.it  the  profaiiaiioii  of  the  day  mi^,'ht  be  |irc- 
yeiiled  l>y  keeping  ihein  occupied;  and  he  in- 
gapcl  several  women,  who  kept  schools  in  the 
neighborhood,  to  receive  such  children  as  he 
should  send  to  them  on  Sundays  and  instruct 
them  in  readin|<  and  the  catechism,  pajai«  cadb 
of  them  a  shilling  for  her  day's  wwfc.  He 
soon  collected  a  considerable  numl)er  of  chil- 
dren, distributed  books  among  them,  gave  them 
advice,  settled  their  (piarrcls     The  ctTects  .  f 
his  benevolent  exertions  were  so  heneticial  that 
his  example  was  foil. .wed  by  other  charitable 
persons  in  ditlercnt  quarters  of  the  aty  and  in 
a  few  years  Sunday  schools  were  cstabhshed 
in  almost  every  part  of  Great  Britain.  Raikes 
made  his  first  experiment  in  1781  and  in  iTSli 
it  was  estimated  that  2SOjOOO  cbildiea  w««  re- 
ceiving instruction  in  Suncby  school*.   A  Sun- 
day school  society  was  formed  in  1 78^  an  I  the 
members  were  encouraged  to  give  th<  ir  p<  iv. ii.il 
service  gratuitously.    In  I.SIM  the  first  Siiii.l  .y 
scho<d  union  was  formed  in  London  and  ihc 
example  was  s«x)n  imitated  in  many  large  towns 
and  some  of  the  counties     The  S- oich  Sab- 
bath schools  (first  established  in  lidinhurgh  in 
1787)  arose  from  the  Kn^lish  Sunday  Kh<>ots, 
but  from  the  first  were  more  entirely  dewitta 
to  religious  instructkm  than  the  Simdnr  achoob 
of  England.   The  firM  Sunday  schools  united 
secular   with    religious    instruction  Sunday 
schools  were  established  in  Protestant  churches 
in  Scotland.  Inland  and  America,  in  the  >cars 
immediately   following   their  establishment  tn 
Mngb^nd;  the  Scotch  Society  for  "Promoting 
Religious  Instruction  Among  ihe  Poor*  was 
formed  in  17%  and  the  Irish  Sunday  School 
Socie^  was  founded  in  180).  though  a  sysltn 
of  Sunday  teadring  had  prevailed  in  Ircbad 
for  some  yean  previously.  In  later  times  Sun- 
day schools  increased  rapidly  in  conneetioa 
with  all  Protestant  churches  throughout  the 
world.   The  Sunday  school  movement  wa>  iioi 
at  first  looked  upon  with  fa\or  by  the  people 
of  New  England.    It  was  regarded  as  a  menace 
to  the  sacredness  of  the  Sunday  (Sablath) 
and  also  as  an  infringement  of  the  home  dutica. 
The  Protestant  Sunday  school,  as  it  exists 
to-day  in  the  United  state^  may  be  said  to 
have  had  its  real  beginning  m  Pwladelplua  19 
L>ec.         when  12  nersons  held  a  meeting  and 
decided  to  begin  the  work.    Snndav  schcxds 
had   been    established   in    the    IWiited  States 
shortly  alter  kaikes  had  begun  his  work  but 
thi-y  I  visied  more  as  local  institutions.    On  11 
Jan    1/91  a  society  was  estabbshed  in  Phila- 
clelpbia  which  had  for  its  objeci  the  Support 
of  Sunday,  or  "First  Uayf  schools.  The  urcsi* 
dent  ot  the  soaety  wu*  Bishop  Wiffiam  White 
and  Matthew  Carey  was  the  secretary,  la 
New  York  13  Jan.  18l6i  a  woman's  sodetr 
for  the  promotion  of  the  work  and  in  th<  --imc 
place,  on  the  2(ith  of  February  of  the  same 
year,  a  society  of  men  waa  on^nind  for  ik« 


1 


uiyiu^cu  by  GoOglc 


SUNDAY  SCHOOLS 


same  purpose.  The  American  Sunday  School 
Union  is  the  outgrowth  uf  the  Sunday  and 
Adult  School  Union,  established  in  Philadelphia 
io  UU7.  The  new  and  broader  ort;anization 
look  defimte  form  24  May  1824.   On  the  75th 


erawy,  the  Atnericaii  Stmd«y  School 
Unioo  had  100L9I28  Sunday  sdioois  mm  a  menn 

bership  of  4.070,346  pupils  and  578j6l80  teachers. 
Ii  haa  distributed  literature  amounting  to  near 
$10,000,000.  The  first  nation.il  convention  was 
held  in  Chatham  Street  Chapel,  New  York, 
3  Oct.  1832.  National  conventions  were  held 
23  May  1833  and  22  Feb.  1859.  in  Philadelphia; 
29  April  1869,  Newark.  N.  J.;  16  .\pril  1872, 
Indianapolis,  Ind  ;  11  May  1875,  Baltimore. 
Hd.  At  the  Baltimore  mvmnm  tfie  convention 
toek  upon  itself  the  name  International,  to 
irhidi  title  it  had  a  ridit  on  account  of  the 
cnhiKement  of  the  woric  both  in  aim  and  ter- 
ritory. On  I  Jtily  1889  a  world's  convention 
WTiS  held  in  London.  Other  u<ir1d's  conventions 
have  heen  held  in  Saint  Lcmis,  Mo.,  3  Sept. 
Wi;  London  11  Inly  W>8.  The  orKantration 
emhraces,  besides  the  usual  executive  oflTicers, 
lesson  committees  and  different  department 
workers.  In  many  of  the  States  are  held  an- 
anl  State  conventions,  county  conventions  and 
fity  conventions.  The  department  of  field 
workers  is  most  important  In  fact  their  main 
wmIc  is  the  financing  of  miasionaiics  in  qiaraely 
Mttled  and  negfected  localities,  where  they 
found  and  foster  evanpelica!  but  undenomina- 
tional Sunday  schools.  Morris  K.  Icsup,  who 
was  for  many  years  the  president ;  Gen.  O.  O. 
Howard,  Jav  Cooke,  William  li.  Dodge,  Louis 
Klup!.ch  and  other  prominent  men  have  taken 
a  great  interest  in  the  Union's  work.  In  the 
dcade  endini^'  1917,  they  organized  over  17,000 
new  Sunday  schools,  reorganized  7j000.  besides 
aiding  several  thousand  pubUc  SCBOWS.  Thc 

Chautauqiut  (<i.v.)  has  been  a  um*  aid  iii 
the  cnbfgement  ot  die  work.  In  1908  the  Prot- 
CSttOt^  Sunday  schools  in  the  United  States 
induding  Hawaii  and  Porto  Rico,  numlicrca 
1-10.739,  with  a  membership  of  1 1.3.^5,(X)0  pupils 
and  (jfikcrs  and  teachers  numbering  1,505.000. 
In  1917  the  I'rLiiebtant  and  nnscellancous  Sun- 
day schools  had  over  19.000,OIXJ  scholars  en- 
rolled and  the  Roman  Catholic  schools  2,850,- 
OUO  more;  the  Methodist  group  was  the  largest, 
comprising  7,000,00<.)  scholars;  the  Baptist  group 
followed  with  3,800.000;  Presbyterian.  2.000,- 
OOO;  Lutheran.  1.000.000;  Disciples.  940.000; 
Cnvregationalist,  750^000;  and  Episcopal,  Rc- 
fonned  and  United  Brethren,  each  nearly  500,- 
OOOl 

AH  the  teaching  orders  in  thc  Roman 
Catholic  Church,  in  all  countries,  give  religious 
instruction  in  the  regular  schools,  and,  when 
necessary,  classes  are  organized  and  held  on 
Sundays.  The  Sunday  classes  are  graded  as 
are  the  regldar  school  classes.  The  founder 
of  die  first  normal  school  for  the  training 
of  teachers.  Saint  John  Baptist  de  La  Salle 
was  most  earnest  in  having  his  teachers  pre- 
pare themselves  well  for  the  work  of  teaching 
Christian  doctrine.  The  members  of  his  order 
(popular  name.  Christian  Brothers)  have 
charge  of  many  Sunday  schools.  Both 
Protestants  and  ftoman  Catholics  have  estab- 
lished training  classes  and  normal  schools  for 
Sunday  school  teachers.  In  New  York,  in  1901. 
under  <he  auspices  of  the  Cbnfratemity  of 
Chrisdaa  Doctnnc;  a  training  idiool  for  teacb- 


ers  in  thc  Roman  CathoHc  Sunday  school  was 
established,  and  affiliated  with  it  are  local 
training  classes. 

CoBventiona  aad  Coniemicca.— The  Prot- 
estant Sunday  School  conventions,  international, 
national.  State  and  county,  are  most  inspiring 
and  educational.  The  question  brought  home  to 
the  memliers,  most  fwrciMy,  imd  ^it  all  the  con- 
ventions, is  that  the  Sunday  !>chuul  is  a  neces- 
sary feeder  of  the  Church,  that  to  have  the 
adiilt  a  communicant,  ibe  child  must  be  m- 
stracted.  As  a  direct  resnh  of  the  great  con- 
ventions^ there  has  grown  up  a  vast  Sunday 
sdwol  literature,  tlie  dratdies  have  been  ar- 
ranged so  as. to  provide  suitable  meeting  places 
for  the  Sunday  schools.  The  Sunday  school 
h)'mns  are  also  an  ini[<niant  outgrowth  of  the 
conventions  and  conlerences.  In  the  Roman 
Catholic  Church  every  educational  convention, 
congress,  or  conference,  has  for  its  beginning 
and  end,  the  subject  of  Christian  doctrine. 
Sunday  sdiool  conferences  have  been  held  at 
the  Eastern  and  Western  Roman  Catholic  Smn- 
mer  schools,  and  Boston  and  other  fities  have 
had,  for  some  years,  regular  aimual  Suntlay 
school  conventions. 

International  Lessons.—  In  1872  at  the 
national  Sunday  school  convention  of  the 
Protestant  Sunday  school  worlcers,  held  in 
Indianapolis,  the  plan  of  having  a  soies  of 
uniform  Bible  lessont  was  p'raposed  and  met 
with  favor.  The  lessons  were  adopted  by  the 
Sunday  schools  of  Canada  and  England,  and 
came  mto  use  in  many  of  the  Protestant  Eng- 
lish-speaking Sunday  schools  of  the  world. 
Several  periodicals  and  a  large  number  of  liooks 
are  published  as  aids  for  the  International  Sun- 
day school  lessons.  Another  plan  of  Bible 
lessons  in  use  in  many  parts  of  die  United 
States  is  the  Blakeslee  or  inductive  system.  In 
die  Roman  Cafliolic  diurches  the  system  in 
genera)  use  is  based  upon  prttaratton  for  tlie 
sacraments  (a.v.).  Bible  study  !s  correlated 
with  the  catechism  lessons.  In  addition  to  the 
general  system,  in  many  dioceses  there  is  a 
prescrifwu  course  of  study  for  the  Christian 
doctrine  work  (New  S'ork,  Philadelphia, 
Brooklyn,  etc.).  The  Jews  have  regular 
courses  of  study  for  their  Sunday  schools, 
which  in  tlie  United  States  arc  quite  numerous. 
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Principle  and  Practice'  (ib.  1910);  Uefsoer. 
'SpiraRo't  Method  of  Christian   Doctrine' ; 
O'Brien,  'Advanced  Catechism";  Patter,  F.  L., 
'Kkmciiis  of  Ucliktious  PcdaKOK\''  (Milwaukee 
1«'14);  P.itns,.n.  T.  H.  'Minisify  nf  the  Sun- 
day SihiH.l'  (  I'hi!ad»lphia  I'W);  PeUnibct.  F. 
N..  "Front  Line  ..t  ihi-  sundav  *>ch(Ki|  Move- 
ment' (Boston  VAU)  :  Pcicrs,  L.  E„  'Practical 
Handbook  on  Sunday  School  Work*  (Phila- 
delphia 1900);  Frajr.  JL  G.,  <  History  of  Sun- 
day Schools  .  .  ,  inm  the  Earliest  Times* 
(RnM.  n  1847)  •  Slatttry.  MarKarcl.  'Cuidc  for 
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Lectures  oa  the  Sunday  Schools*  (Philadelphia 
1888);  id^   *Teadiing  and  Teachers*  (ik 
1884);  Tnill.  G   H.  'Manual  of  KHssionary 
Methods   for   Sunday   School    Workers'  (ib. 
1908);  Vincent.   I.  H..   "Church,  Schm.l  and 
Normal  Guide'  (New  York  1889);  id..  "The 
Modern  School'   (ib.  1900);  Watson,  W.  H., 
"First   Fifty  Years  of   the   Sunday  School' 
(London  1873) ;  Watson.  'History  of  the  Sun- 
day School  Unkm.*   Consult  aUio  ^R^ort  of 
the  American  Stmday  School  Uiuon*  and  *Tbe 
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SUNDERLAND,  Jabcs  Thomaa.  Amer- 

can  L'nitanan  clergyman:  b.  Yoricshire.  Eng«- 
bnd.  U  Feb.  1842.  He  was  graduated  from 
the  Universitv  of  Chicafyo  in  1867  and  from 

the  Union  Baptist  Theolo^rical  Si-'nir.;iry  in 
1870.  He  was  editor  of  The  I'nttaruiii  A/nn/A/v 
IK.'^v  o;  .,iid  li.is  held  I  nitarian  pastorates  in 
Milwaukee,  f  birapo,  ,-\nn  Arbor.  (Oakland.  Cal., 
l-omloi),  Rtikjlaiid.  Toronto.  Ontario.  Hartford, 
Conn.,  and  PouKhkeepsic,  N.  Y.  He  has  l>cen 
director  of  the  .^meriran  Unitarian  Assoda- 
tkm.  lecreury  of  the  WcMcm  Unitarian  Con- 
ference,  president  of  the  Miehiffan  Unltarfan 
Cf»nference  and  non-resident  l('rnr(r  mi  the 
Relipions  of  India  in  the  MeadviUc  (Pa) 
Thcolr.tnral  SrhiK)l.  He  is  a  member  of  the 
Xlichigan  -Xuihors  Ouh.  Has  the  following 
honorary'  degrees:  AB.  AM  and  HI)  from 
the  Universiiy  of  Chicago  and  D.U.  (19U) 
from  Tufts  (College.  He  was  sent  to  India, 
1895-96,  by  (be  British  and  Foreign  Unitarian 
Asstvriation,  to  study  the  edticational.  social  and 
relik'ious  conditions  of  the  Itniian  pet  pie,  and 
maile  an  extendi  d  rcfHirt  on  tlie  ^.irm  >.ii  his 
return  to  l.ond.ni.  In  19LV  14  w.is  Billiiik's 
Lecturer  of  the  American  Unitari.iti  \»socia- 
tion  in  lapaii.  China,  Ciyl.m  .n  il  Iii<!  m.  \Vas 
president  of  the  All-India  Theistic  l  ongrrss, 
1913.    Has  w  nil*  II  extensively  fi>r  ma^:.i/ines, 

reviews  and  uiher  periodicals  in  the  llnited 
Slates,  Canada.  England  and  India.    He  is 

author  of  « A  Rational  Faith'  (IKW)  ;  'What  is 
the  Bible'  (1878);  «Tbe  Uberal  Ministry' 
(18m) ;  'Home  Travel  in  Bible  Unds>  (I8M) ; 


'A  College  Town  Pulpit'  (1895);  'Liberal 
KehkHon  in  India'  (1896);  'A  I'acific  Coa^l 
PuJpiC  (1898):  "Travel  and  Life  in  Palestine' 
(I'XM)):  'lames  Martineau'  ( l<WS)  ;  <The  Saadl 
in  the  Clod'  (1906);  'Cauies  of  Panfairiil 
India'  (1906);  VTbe  Of^n  and  Character  of 
;he  Bible'  (19W);  <Ti;e  BiUe  and  BibW 
Coontry'  (1909):  *Gh,  to  he  Rich  and  Yonng' 
(1910);  'The  Orient  and  Lil>eral  RrliCTon' 
(191.1);  'Lil»eral  Religion  as  a  World  Move- 

Sf"V^.  ^''"•^>;  'Military  Preparedness  the 
World's  Menace'  (1916). 

SUNDERLAND,  England,  a  seaport  town 
and  parliamentary  borough  of  Durham,  at  the 
"}ou<h  of  the  Wear,  1.1  miles  northeast  of  the 
aiy  of  Durham  and  12  miles  -ioutheast  of  New- 
castle-upon-Tjne.  The  chi.  f  fmiMings  are  the 
magnificent  Town  Hall.  Museum,  .Vrt  Gallery. 
Libraries  and  tlie  old  parish  church  of  Saint  Pe- 
ters, on  the  site  of  the  monaster)'  in  which  the 
venerable  Bedc  was  educated.  Sir  Joseph 
Swan  Ac  electrician  ("Ediswan")  was  bom 
here.  Two  lighthouses  stand  at  the  entrance 
of  the  excellent  harln^r.  The  industrial  works 
include  sbipbuildini;  establishments,  marine 
engine  works,  bottle,  pottery  and  rupe  factories, 
coal  mines,  iron  works,  paper  milk,  anchor  and 
chainworks.  Coal  is  the  chief  export.  The 
imports  are  timber  and  grain,  together  with 
materials  for  use  in  manufactures,  and  pro* 
visions.  These  are  braiight  from  Baldc  ports 
and  Holland.  Pop.  about  166.000. 

SUNFISH.  a  fresh-water  fish  of  the  family 
Crntranhida,  closely  related  to  the  perches 
(Percidtr)  and  incloding  also  the  black  base, 
crappie.  and  calico  bass.  These  fishes  are 
among  the  most  characteristic  of  the  irtA 
waters  of  die  United  States,  where  all  of  the 
12  genera  and  90  species  are  found,  and  of 
these  only  one  ( ArchoHitct:  inU-rrupiu\^  occurs 
west  of  the  Rocky  Nloitntains  P.ccausf  of 
their  abundance,  be.iutiful  color>  ai-.d  forms,  in- 
teresting habits,  couraue  .ind  trameness,  ihey 
arc  perhaps  the  best  known  and  nufst  esteemed 
of  fresh-water  fishes.  Most  of  the  true  sun- 
fishes  belong  to  the  genera  Lefomu  and  Euto- 
motis.  zni  the  different  species  are  not  re.idilv 
defined  without  a  long  tedhidcal  description; 
but  to  the  layman,  or  rather  boy,  all  are  known 
collectively  as  •sunnies."  The  commonest  and 
mo>t  generally  distributed  species  cast  <if  the 
AliiKhany  Mountains  is  /:.  gtbbosus,  one  of  the 
brilliant  beauties  of  our  clear  brooks  and  p<:>mis. 
the  t\pe  of  piscine  courage  and  pugnacity-,  not 
fearing  to  assault  any  fisB  that  uiproadies  its 
nest,  and  itself  proof  against  attadcs  even  from 
pickerel  Like  other  sunfishes,  it  bnildt  a  nest 
of  deaned  pebbles  on  a  warm  simiqr  bottom  in 
•hallow  water,  and  the  mate  stands  gmrd  over 
the  eggs  until  they  hatch  and  the  young  are 
able  to  care  for  themselves.  Thi-.  is  the  boy's 
favorite  game-fish,  and  it  is  an  cxcellcrt  morsel 
on  the  table  .^n  c<juallv  beautiful  and  larger 
siKciis,  ubtuidant  in  more  sluggi<ih  waters 
throuKhout  the  same  range  and  westward,  ia 
the  blue  sunfish  (/..  f>aUidus).  The  long-eared 
sunfish  (L,  tturitus)  is  distinguishable  at  once 
by  the  king  appendage  of  the  gill  cover.  Tlie 
spotted  sunfish  (EnHfOcanlhtu  Qloriosus)  is  « 
most  l>eaufiful  tittle  fish  with  gracefully  flowing 
fins  and  IriihiN    sp,.-tid  translncem  bod\ 

A  large  marine  sunfish  is  the  prevailing  spe- 
des  (ilfoto  moto)  of  Ae  vIcetognaA  nmlOf 
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Malidf  It  is  almost  ciimlar  in  ffcmn.  md  the 
(tersal  and  anal  fins  pmjcci  posteriorly,  with 
the  caudal  between.  The  ptistcrior  part  of  the 
bodv  IcM.ks  as  if  k  had  been  cut  squarely  off 
wi  then  the  tail  replaced,  and  something  like 
iUi  MtnHjr  happens  in  the  development  of  the 

at,  On  each  side,  near  the  centre,  is  a 
Ipectoral.  and  in  front  of  it  the  f^ill  open- 
Mf ;  mt  gill*  asC'Wraiuied  in  cmnb-like  fringes. 
It  altiins  a  large  siae.  fovr  or  five  feet,  in 
Idglll  and  three  or  four  feet  ill  4eplh.  with  a 
wesht  of  several  hundred  pounds;  the  flesh 
is  white,  tough,  of  a  disagreeable  odor,  unfit 
for  food,  and  remarkably  clastic,  the  last  prnp- 
frty  dependinff  on  the  ffreat  arooont  of  yellow 
clastic  fibre,  interlaced  in  an  intricate  manner, 
alnost  to  the  exclusion  of  white  fibre  and  mus- 
dc;  It  !■  CT^yish  above  and  whitish  below, 
■idi  a  aUrery  histrc  when  alive,  and  phos- 
rfioraceat  at  night,  which,  with  the  rounded 
ftwm,  has  given  rise  to  a  sailor's  name,  moon- 
fish.  It  is  sliicdsh  in  its  motions,  and  is  often 
5«n  asleep  at  the  surface;  when  swimming,  it 
is  said  to  turn  round  like  a  wheel,  an  !  !  >  he 
ible  to  float  with  the  head  and  eyes  a1'n\  f  the 
surface;  the  "liver  is  very  fat,  and  its  <>il  i^  used 
for  lubricating  purposes  on  board  ship,  and  for 
sprains  and  bruises  among  fishermen.  Sulors 
iMbion  baliM  from  the  dastic  subdermal  tiisuc. 
In  nMie  acuoot  it  it  eornmoo  in  summer  in 
Massachusetts  and  New  York  bays,  and  feeds 
partly  if  not  principally  on  medusa;  or  jelly 
fishes.  There  is  probably  no  fish  mote  infested 
!^  parasites,  internally  and  exicrnally  ;  the  (lesh 
and  intestines  contain  many  ciitozoa.  and  the 
tldn  is  studded  with  crustacean  parasites. 
Consult  Gunther,  'Introduction  of  Fishes* 
(Edinburidi  1880);  BoUman,  'Review  of  Sun- 
(Ak*  (Reprint,  United  States  FSsh  Comrnis- 
sion.  Washington  1892) ;  Abbott,  'Naturalist's 
Rambles  About  Home>  (New  York  18S7) ; 
Ikhn.  Bash  ford.  <Fishes,  LMttg  and  Fossil' 
(New  York  1895). 

8UNFLOWSR,  the  common  name  of  the 
Xew  World  plants  belonging  to  the  large 
composite  genus  Helianthus.  so  called  because 
their  golden-rayed  heads  arc  likened  to  the  sun. 
The  robust  annual  sunflowers  (Helianthus 
annuus),  native  to  the  prairies  of  the  Ami.rican 
West,  where  they  grow  over  lar^'t  tracts,  some- 
liaws  ao  tall  that  they  hide  i  i.  rseman  riding 
aaong  them,  are  often  planted  as  a  coarse  but 
MliiaDt  ornamental  plant  good  lor  coneaaUnir 
fcaces  and  the  Hke.  The  leaves  ate  mmerous, 
roogfa,  very  large,  and  somewhat  kcnrt-iliaped ; 
the  flowers  sometimes  measure  a  foot  in  diam- 
eter, generally  nodding,  and  incliniuR  to  the 
sun.  The  disc  is  very  broad  and  brownish,  and 
its  tubular  llorets  develop  four-sided  very  oily 
achcncs,  which  are  a  tid-bit  tor  the  Tartars, 
have  been  used  somewhat  for  food  by  the 
Ancnan  aboi^jines,  and  are  the  main  resource 
of  may  weateni  aeed^attng  animals  and  birds, 
la  RtiMia,  and  in  aome  modem  gardens,  sun- 
flowers are  gVOim  solely  for  these  fruits,  which 
form  a  valuable  food  for  poultry,  and  yield  an 
'il,  Uicful  for  cither  illuminating  or  soap-mak- 
mg,  Tbey  are  said  also  to  be  a  remedy  for 
heaves  in  horses  The  snio.  'li  western  //. 
orgyaiis  has  narrow  graceful  leaves,  and  brown, 
diwed  flowers,  and  is  quite  apt  to  bloom  from 
top  to  bottom,  a  diatance  of  some  10  feet.  H, 
Mea^Mlnr  var.  nmUiiofUs  ii  oae  of  the  bctt 


for  cuMvation,  being  not  ao  coarse  aa  odwr 

species,  and  having  long-stemmed,  clear-ydlow 

flowers,  sometimes  double,  and  about  three 

inches  across.  H.  mollis  is  also  interesting,  for 
its  soft,  white  velvctv  fohapc,  and  stands  only 
about  five  feet  high.  //.  subtubemsus,  the 
Indian  potato,  has  thick  lancc<ilati-  leaves,  and 
fleshy  roots,  which  arc  thick  and  e<1ihlc  It  is 
found  on  the  Northwestern  prairies.  H. 
tuberosus,  wiA  a  wider  range,  has  ovate  leaves, 
and  MbBi  tUdeened  roots  talks  bearing  (he 
tubers  calted  /erutalein  ariidMkeB.  It  often 
grows  along  roadsides  in  Ao  East,  having  been 
cultivated,  dou))tless.  by  the  aborigines,  and  is 
now  largely  grown  as  a  fodder  for  livestock, 
especially  valuable  in  dry  seasons,  and  as  a 
vegetable  for  fall. 

SUNFLOWER  STATE;  a  popular  nick- 
name for  the  State  of  Kansas,  so  named  from 

its  prolific  Rrow'h  of  sunflowers. 

8UNQA.  See  Insjan  Huufeo  C:attle. 

8UNQARIA.  soon-g&'re-a.  or  DZUK- 
OARIA,  a  rc{.don  of  central  Asia,  once  an  in- 
dependent kiiiKdum.  It  is  not  well  delimited  but 
comprises  generally  the  district  of  East  Tur- 
kestan north  of  the  Tarim  Hasin  and  between 
the  Ahai  and  the  Tiau-Shan  luouiitains,  west 
of  Mongolia.  In  the  17th  century  the  Sun- 
garians  extended  their  power  over  a  region 
mudi  greater  than  that  above  indicated.  In 
1690  the  Chhiese  overran  the  coontiy  but  were 
driven  out  after  40  years,  when  the  Sungarians 
)c--established  their  independence.  The  new 
kingdom  did  not  last  long,  however,  for  in  1759 
the  Chinese  cominc  red  and  annexed  it  to  their 
empiie.  Chinese  colonists  wcre  tttereaftCT  aent 
there  in  great  numbers. 

SUNIUM.    sil'nT-fim,    or    CAPS  CO- 

LONNA,  Greece,  a  promontorj'  forming  the 
southernmost  point  of  .-Viiica,  28  niilts  south- 
east of  Athens.  It  consists  of  a  mountain  or 
hill  which  in  ancient  times  was  fortified  and 
crowned  by  a  marble  temple  of  Athene.  Por- 
tions of  the  walls  and  13  of  the  columns 
(whence  the  name  "Colonna*)  of  the  temple 
still  remain.  At  the  loot  of  tiw  monntain  lay 
the  silver-nnning  town  of  Sunitun. 

SUNKEN  BELL.  The.  Ccrhart  Tlaupt- 
mann's  'Versunkene  Glocke'  ('The  Sunken 
BelP)  (1896)  is  commonly  supposed  to  he  the 
poet's  elegy  on  the  failure  of  the  hopes  which 
ne  had  set  tipon  the  attempt  to  adapt  naturalis- 
tic methods  to  the  treatment  of  an  historical 
subject  in  *Rorian  Gcyer*  (first  played  4  Jan. 
1896).  Quite  as  probaMy,  however,  Haupt- 
mann  symbolized  in  this  I'.iiry  di.tin.i  a  mood 
to  which  poets  as  such  are  no  strangers,  even 
without  the  chagrin  of  rcceiu  defeat:  the 
melancholy  sense  thai  ascent  to  spiritual  Ix  ights 
is  toilsome  and  is  impeded  by  fetters  to  the 
lower  earth.  Moreover,  there  arc  Spirits  Of 
the  depths  as  well  as  of  the  heights. 

The  ben>founder  Helnrich  is  thwarted  of  bis 
sttpreme  ambition,  to  place  a  bell  in  a  motmtain 
chapel,  by  the  malice  of  a  wood-spriie  who 
cannot  abide  the  ringing  of  it,  and  despairing 
he  phuigcs  into  the  abyss  which  eniTiiIts  the 
product  oi  his  Christian  di  votion  His  humble, 
uncsthetic  wife  can  give  him  neither  comfort 
nor  the  courage  to  live.  Both  come  to  him 
from  a  mountain  elf.  Raotendelein.  In  asso- 
ciation with  her,  he  pbns  a  new  nastetpiece, 
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half  churrh.  half  lcnipl<  to  tin  >iin.  hut  he  is 
not  destined  (o  accomplish  his  design.  The 
btandram  dwellers  in  ihr  valley  perKccute  him 
as  a  renegade;  the  wood-sprites  assail  him  in 
liostility  tike  tiki's  to  Balder;  the  tolHog  of 
his  suhmt  r(;ed  hcIT  recalU  him  to  ti4iere  Ilis 
wife  and  children  have  died  of  crief.  He 
irj  -ilsrs  Kautrndtleiti  and  hastens  below  —  but 
<)i;l>  to  icturti  and  discover,  a  moment  before 
he  breallu-  l>is  ilni  |ii>  prfii>cr  <l\stlliiin 

place  \\iih  her  on  the  hciKht^,  and  that  the 
nether  siilnre,  the  realm  of  failure  and  of 
death,  is  that  from  which  no  man  cati  escape. 

The  play,  rich  in  ckmciits  derived  from  Ger> 
man  folklore,  with  some  reminisccnocB  of  ctaM^ 
teal  myiholoKy.  is  enhanced  hjr  the  contrast  of 
naturalism  and  fantasy,  and  contains,  alonK 
with  some  hollowncss,  the  most  intense  and 
niii'^icil  [It  if  I  V  iliji  t;^  t:if!(  <l  .lUthor  h.i<  ever 
wiiii'ii  'I'l  .i:- -1.1  (  '  I  1>\-  Mary  liariicd  in  'I'oet 
Lori  ■  (\\  1  X.  IS 'St /by  C.  H.  Mcltzer  (Cir- 
den  Ctiy.  ami  In  !,Mdwi:r  l.<'wisnhn  (in 

'The  Urama'.u  Winks  of  dcrliart  ilauntmann* 
New  York  1913-15).  Edited  by  T.  S.  Baker 
(New  Yoric  1901).  Cf.  LudwiR  Lewisohn. 
<Thc  Modem  Druna'  (New  York  191 S). 

WiLUAU   G.  HOWAKD. 

SUNNHBliP.  SeeFnu. 

SUNNAH.  sfin'a,  SONNA.  or  SOON- 
NUT,  the  oral  teachings  of  Muhammcd,  built 
upon  his  sayings  and  practices,  and  other  tra- 
ditions, which  are  regarded  as  authoritative  by 
the  orthodox  MohiUBmcdani^  although  not 
part  qL  the  law»  as  set  forth  in  the  Koran.  A 
neat  number  of  so-called  ^Traditions*  were 
fabricated  to  uphold  certain  political  and  sec- 
tarian claims,  but  the<€  were  subsequently  re- 
jected. Tho  >ix  si.ind.ird  Sinini  colicitioiis 
vcrc  all  comjiilc4l  uadc  r  the  AMi.i>idc  caliphb, 
and  the  earliest  of  them  pai:!y  dtinng  the  reign 
of  Al  Nfamiiii.  The  four  c.in<>:iii.il  collection"? 
of  the  Shias  arc  of  later  d.itc  aiuj  less  inisi 
worthy.  Sec  also  MoBAMMiOiANiSM ;  Sum- 
Mim. 

SUNNITBS.  sun  its.  or  SUNNI,  the  ortho- 
dox Mohammedans,  who  accept  as  authoritative 
the  oral  trachiuRS  of  Mohammed,  the  deliver- 
ances of  the  orthodox  imam*,  and  the  various 
traditions  assume*!  tc  In-  tiai.c.il;lc  lo  those  who 
had  the  conAdence  of  the  prophet,  in  addition 
to  the  Koran,  which  is  received  as  law  by  Ho* 
hammcdaiK  of  every  sect.  The  Sunnites  re- 
pard  as  heretics  the  Shiiies  (Shia)  who  do  not 
accept  the  Simi'.i,  .i-  ilic  l-cils  nf  or.il  tiadi- 
lioii  is  called.  While  ihe  .iiuiiK'sit)  Uclwccu  the 
two  f;reai  divisions  of  Islam,  like  that  between 
Christians  of  different  creeds,  has  vented  itself, 
and  amonf(  the  more  ]>rt  iudiced  still  finds  ex- 
pression, in  bhKxlvhed  and  bitter  persecution, 
there  is  a  rotich  more  tolerant  (cclinK  in  the 
present  .1^0  than  existed  Ml  the  wsst,  and  Shiites 
occupy  imiMirtani  (ilaces  in  the  Tttrkish  empire, 
which  is  almost  utiivi  rNally  Sunnite.  The  Sunni 
coni<  lid  that  Mohammed  never  intended  to 
rstaMi^h  .xiw  lu  n  litary  HKht  in  his  descend* 

ants.     Sec  MoilAMUKUANiSlf. 

SUNNYSIpB.  Washington  Xrnit^t  cMaie 

at  IrviiiK'ton,  X.  ^  It  is  close  to  the  Hudson 
Kiver.  alxmi  half  a  mile  north  of  the  IrvinRton 
T,ii!\\,,\  si.iiioii  li  1  s  liniijhi  in  I8.?5  by  Irv- 
ing, wliu  gave  It  (he  name  of  Sututyside;  at 
thil  liaie  the  caiaie  coat»ined  10  aereSk  later 


ciKlit  more  acres  were  added  A  small  stone 
house  was  standing:  on  the  estate,  known  as 
W'olfert's  Roost,  which  during  the  Revolution* 
ary  War  was  a  staiinn  of  the  Dutch  *watcr 
guards*  who  watdiid  and  consunily  annoyed 
the  British  ships  aacliorcd  in  ihc  river.  It  was 
an  old-fathioi*ed  mansion,  with  many  gables 
and  according  to  Irving;  "as  full  of  angles  and 
corners  as  an  old  cocked  hat  "  lis  pii  Uiresque- 
ness  pleased  the  aiiihor  s  f.ui  I  while  he 

had  it  enlarged  and  inadennzid  under  the  di' 
rection  of  an  artist.  George  Harvey,  he  was 
careful  to  keep  its  ■old-time"  appearance.  Eng- 
lish ivy  grown  from  a  sHp' brought  from  Mel- 
rote  Abbey,  was  trained  over  the  float,  whkh 
It  now  completely  covers.  Tboogh  additioos 
have  been  made  to  thi  hou^p  "incc  Irvinu"* 
time,  the  old  part  has  not  been  materially 
chaiiK^ed,  and  maintuni  the  same  tcaetnl  wfh- 
pcarance. 

StmSRINS  8TATB.  The  name  given  by 
statute  to  South  Dakota,  whidi  is  also  known 

as  the  "Koyote  State.* 

BUNSTONB.  or  aventurine  feldspar,  a 
variety  of  feldspar  showing  a  beautiful  golden 
Schiller.  This  is  doe  to  the  reflection  of  light 
from  the  surfaces  of  multtiudes  of  minute, 
l.'.bular  crrstals  of  hcmatuc  or  k'oethiip  m- 
closcd  in  ilic  spar  in  parallel  position  I'nder 
the  microscope,  or  even  with  a  pocket  lens, 
these  Ultle  crystals  appear  gorgeously  iridescent. 
Stmstone  from  Tvedcstrand,  Norway,  the  finest 
known,  is  a  reddish  varied  of  ollgoclase;  a 
green  aicrodinc  Mnttonc  oeeurs  in  PcnnssrI* 


SUNSTROKE;  prostration  due  to  ex- 
posure to  intense  external  heat.  Such  exposure 
roav  be  to  the  direct  or  indirect  rays  of  a  trop- 
ical stm  or  to  the  excessive  heat  of  an  engine 
room.  In  either  case  heat  and  physical  exer- 
tion combine  to  brint;  ahotii  the  rtMiiiN  A  liish 
degree  of  humidity  ot  the  aimo>pii' re  i>>  i>ne 
of  the  most  important  liatvircs,  smcc  this  hind- 
ers free  evaporattoo  of  Hmd  from  the  body 
which  is  one  of  the  most  important  devices  for 
cooling  the  body.  Sunstroke  is  an  old  disease 
Osier  mentions  that  two  instances  are  on  record 
in  the  Bible  and  maqy  of  the  aadenu  dcscrihed 
it  Tery  well,  confoondiftfr  the  severer  forms 
with  apoplexy.  Tw  o  m.iin  t>  pe>  ar<  ■xern  — 
heat  exhaustion  and  heat  stroke.  Other  terms 
for  beat  stroke  are  ieoiatiott,  thermic  fever, 
coup  dc  solril. 

Heat  exhaustion  IS  frequently  <een  among 
workmen  who  are  exposed  to  the  direct  acnon 
of  the  tita.  Bricklayers,  driven^  farwers.  etc. 
or  firesMn  and  stokers  in  large  vcMds.  whik 
in  the  midst  of  their  work  suffer  from  extteuie 

firostration.  There  is  great  restlessness,  mu<>ev- 
ar  weakness,  fainting  spells  and  collapse,  and 
often  delirium  The  stirt.ice  of  the  knxU  |v 
tjstially  cool  and  the  tcinpcraiurr  mav  he  ^ii'- 
norm.il.  '>s'  to  96°  F.,  the  p»il-e  is  small  .it.d 
rapid  and  unconsciousness  rapidly  develops,  la 
heat  stroke  or  thermic  fever,  the  symptoms  are 
quite  differem.  Here  marked  pby^cal  exertion 
and  direet  exposure  to  the  mn  with  high  hu* 
midiiy  are  important  factors  —  in  addition  some 
form  of  alcoholic  drink  is  being  taken,  notabhr 
alf.  hi  er  iir  \\li  -k\  In  'h<  »t  \  i  r<  ^Tr.\<^(  >  tin- 
patient  may  l>e  suddenly  struck  down  and  die 
yiUk  nfid  hrpRhidg;  heart  ««abic«s  and  < 
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acaoniMMi  These  cases  are  rare  and  frequently, 
4W  aatopsjr,  torn  out  to  be  something  else.  The 
more  common  type  commences  with  severe  head- 
adbe,  liniaesi,  m  mmm  of  weight  in  the  head, 
and  nattsea  and  vomitinff.  If  these  signs  ai« 
disregarded  and  the  patient  continues  to  march, 
if  a  soldier;  or  to  stolce,  if  a  stoker;  or  to 
work,  if  a  laborer,  s>'niploms  of  disordcretl 
vision  develop;  diarrhea  and  increased  urina- 
tion arc  present  and  then  unconsciousness  sets 
ID.  Seen  in  this  condition  the  patient  is  usually 
iiished.  the  eyes  blood-«hot,^  the  skin  is  hot 
and  dry,  the  temperature,  an  hnportant  sign,  is 
vtry  high,  105*  to  110'  R,  or  in  some  cases  even 
higher.  The  pulse  is  rapid  and  bovnding;  the 
breathing  is  apt  to  be  noisy,  and  the  patient, 
apart  from  his  very  high  temperature  and  dry 
skin,  may  seem  to  he  <ulTirinK  from  alcohnlism 
The  pupils  may  be  dilated  or  coiitraciid  ard 
there  may  be  an  eruption  on  the  skin.  In  these 
cases  that  end  fatally  the  unconsciousness  deep- 
ens, the  temperature  mounts,  convulsions  and 
twitching  occur,  the  brealhine  becomes  very 
irrcgnJar  and  shallow.  A  gradual  fall  in  tem- 
perature and  a  return  to  consciousness  are 
qrmptoms  of  recovery.  Many  patients  after  re- 
covery have  a  permanent  susceptibility  to  high 
temperatures. 

It  is  important  to  distin(?iiish  between  these 
two  forms  of  heat  poisoning  as  the  treatment 
is  radically  different.  In  heat  exhaustion  there 
is  vasomotor  paralysis  with  cold  wet  sldn  and 
subnormal  temperature,  and  patients  should 
nodve  alcohol  hot  bottles  and  supportive  treat- 
ment Ifeat  stroke  should  be  treated  hy  cold 
and  stimulants.  The  body  diould  be  drenched 
with  cold  water.  The  wrists  and  sides  of  the 
neck  rubbed  with  icewater  or  ice,  as  the  large 
.irtcries  are  here  more  readily  reached  and  the 
hlood  more  rapidly  cooled.  Icewater  rectal 
injections  arc  also  useful  to  reduce  the  tempera- 
ture rapidly  and  also  to  empty  the  bowels,  an 
important  mdicalion.  It  may  be  necessary  to 
immerse  the  patient  directW  into  an  ice  bath. 
iJurine  this  treatment  careful  readings  of  die 
clinical  thermoneter  must  be  taken  and  as  soon 
as  the  temperature  sinks  below  102*  to  103°  F., 

and  stays  there,  the  cold  appliciticjiis  may  lie  dis- 
continued. Moderate  venesection  is  not  ronlra- 
indicated,  hut  that  is  a  technical  question  tor 
the  physician  to  decitle  In  malarial  countries, 
narticularly  below  Mason  and  Dixon's  line, 
quinine  may  be  used  to  advantage  to  obviate 
possible  muarial  combinations.  Coal  tar  anti- 
pyretics are  not  advisable  if  signs  of  heart 
weakness  are  present.  Of  cardiac  stimulants 
aounonia  is  the  most  serviceable,  as  it  can  he 
breathed  by  an  unconscious  patient.  Sometimes 
ddoroform  is  essential  to  rontrol  coiu  nlsitins. 

The  mortalii\  from  heat  exhaustion  is  about 
9  per  cent,  whereas  the  hiph  morlalit)  of  2.^ 
per  cent  is  recorded  for  heat  stroke  or  thermie 
fever.  Consult  Manson.  'Tropical  Disease-' 
(1900);  <Sunstroke>  in  'Enqrclopedia  Medica' 
(1902) ;  Wood,  <ThenRic  Fever,  or  Sunstroke^ 
(W72). 

Smm  Eur  Jellifte,  M.D. 

SUPEREROGATION,  performance  of 
more  than  duty  reouires»  tor  example  if  one 
commits  tbeft  of  a  oolhir  and  makes  reparation 
of  the  wrong  by  givim?  back  two  dollars;  or 
if  one  not  only  forgives  those  who  injure  him, 
but  confers  nnmcritcd  benefits  tipon  mm.  The 
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Anglican  Church,  in  the  14th  of  the  39'ArtideB 
of  Religion,  express^  condemns  the  notion  of 
works  of  supererogation  as  impious:  *< Volun- 
tary works  besides,  over  and  above,  God's  Com- 
mandtnents,  which  they  call  Works  of  Super- 
erogation, catniot  he  tautrhi  without  arrogancy 
and  impiety;  for  by  them  men  do  declare  that 
they  iioi  ni,l\  reiidi  r  unto  dod  as  nineh  as  they 
are  bound  m  do,  but  that  they  do  more  tor  his 
sake  than  of  boundm  duty  is  required;  whi  reas 
Christ  soitb  plainlv,  When  ye  have  done  all 
that  are  GOmmandt  (!  to  you,  say.  We  are  un- 
profitable ser^'ants."  Supererogation  is  not  a 
term  of  theology  in  the  Roman  CathoMc 
Church;  but  that  Church  teaches  that  gocMl 
works  done  by  the  faithful  in  the  state  of 
jjrace  arc  meruoricdis  of  eternal  reward,  and 
that  merits  of  holy  men  redound.  thruuKh  the 
goodness  of  God,  to  the  spiritual  advant.ige  of 
the  whole  Church.  This  doctrine  dilTcrs  not 
from  that  taught  in  the  'Institution  of  a  Chris- 
tian Man,'  published  by  auiitodty  of  coavoea* 
tioQ  in  1537: 

"I  liclifvc  that  whats- KTvcT  spirittial  (lift  .ir  r •r.r-irr  i<i 
sfvcn  by  Ijod  unto  any  one  part  or  memtier  of  thix  mjntical 
Mjr  of  Chrirt.  alflniiihtlwMM  laaiVMi  *M«k^^ 
thi«  memtier,  and  fiot  ttnto  aaotlier.  ytt  tliii  fhiit  and  nwilk 

tJu  ri-'if  sTi.ill,  I'V  nasrtn  of  that  inmnisiTTtn'nsfl)!*  iinioB  and 
tn  i:t!    f  <  huritv  which  Li  between  ttit-rn.  ri-i<Mtind  MCCMUlly 

unto  the  profit,  edtfvinft.  and  incmae  in  Chrut'a  flMy  oC  au 

oUnT  ■NOHnII  BWBBMlwIr.'* 

SUPERFtETATION,  a  second  concep- 
tion and  the  formation  oi  a  fuetus  after  a  previ- 
ous impregnation  in  the  same  female,  whereby 
two  foetuses  coexist  in  the  uterus.  In  such  a  case 
a  woman  may  be  delivered  of  a  futl-grown 
child  and  of  an  undeveloped  embryo  at  die 
same  time,  the  period  of  conception  of  each 
being  presumed  to  he  different;  or  a  woman 
m.ay  he  delivered  of  two  living  children,  the  one 
ai»iKaring  much  ni.-n  developed  than  th'  oiher. 
In  recorded  cases  wottien  have  given  birth  to 
twins,  the  one  child  Itcing  white  and  iIk  other 
black,  showing  that  each  had  a  separate  father 
and  of  a  distinct  race,  and  proving  the  poi^ 
sihility  of  a  double  conception.  But  far  more 
topical  cases  of  super foctation  have  been  found. 
Such  is  that  instance  in  which,  as  published 
by  Eisenman  of  Strassburg.  a  woman  was  de- 
livered of  a  second  rhild  110  d.iys  after  the 
first,  both  children  being  full\  developed.  In 
this  case,  therefore,  the  second  eliild  tnusi  have 
been  conceived  at  a  later  and  dilTereni  period 
from  the  first ;  and  the  development  of  the 
second  child  nnist  have  been  proceeding  sepa- 
rately from  ih.ii  of  the  first,  and  after  tt^  latter 
was  boro.  Still  more  remarkable  cases  of  this 
kind  have  been  .recorded.  The  explanation  of 
these  curious  cases  has  afforded  a  very  intri- 
cate study  and  puzzle  to  ob.^teti  icians  and  phys- 
iiil  ai^i-.  ,1-  \s(!l  as  to  those  concerned  with 
their  nudico-legal  aspect,  which  sometimes 
bears  directly  ujion  questions  of  conjugal  fiilel- 
ity.  As  the  siii  iect  at  present  stands,  its  full 
elucidation  is  ^till  .i  m.iiur  for  obstetrical  in- 
vestigation; but  there  can  be  little  doubt  cither 
of  the  actual  occurrence  of  cases  of  supcrfoeta- 
tion,  or  of  the  great  importance  of  the  study 
Of  its  phenomena. 

8UPBRHRATBRS.  See  Locoitonva. 

SUPERIMPOSED  DRAINAGE.  When 
a  stream  tlownig  across  a  region  cuts  down  and 
unoovcrs  an  old  buried  eiosion  snrfoce  the 
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drainage  is  said  to  be  stip<rimp<>'-r'!  mi  that 
surfan  I-'or  example,  if  any  lamili.n  region 
of  hilK  and  v;illt■v^  should  sink  l)Ciu.ilh  the 
»ea,  and  all  ilu  old  surface  be  buried  biMicath 
wid%  and  nnids.  a  plain  would  result  If  this 
plliii  would  ihen  cmtrKc  and  rivers  were  to 
•tftit  flMring  OVtr  it,  tm-  new  streams  would 

Bf  no  atlMtioit  to  the  old  buried  toranplqr. 
t  would  winder  fredy  over  the  plaia.  As 

thry  cut  tlovvn  the  rt'Rioii.  they  WOUld  uncover 
this  old  tuponraphy.  atid  would  then  be  stiper- 
imposed.  Such  is  much  ot  ilu  (Inmate  in  the 
glaciated  reKions,  where  fiUciatioi)  has  filled 
up  (he  old  \  alie\  s,  and  oMiteratcd  tlie  old  pt^ 
glacial  drainace. 

SUPERIOR,  WU..  city,  port  of  entry,  county- 
scat  of  PouKlas  County,  on  Lake  Superior,  and 
on  the  Northern  Parific,  the  Chicago.  Saint 
F'aul.  Mnnnapolis  and  Omaha,  the  Dtduth. 
Souiii  Shou'  and  Atlantic,  the  (ireat  Northern, 
the  Minneapoliv,  Saint  Paul,  and  Sault  Saintc 
Marie,  the  Chicago,  Milwaukee  and  Saint  Paul 
and  the  Chicago  and  Northwestern  railroads 
opposite  Duluth.  It  shares  with  Duluth  the 
comaMndal  advantage  of  being  the  extreme 
western  port  of  the  Great  Lake  system  of  the 
United  States.  It  has  three  connecting  harbors, 
well  sheltered  and  dn  p,  n'  lkin^r  .i  mtnhincd 
length  of  13  miles,  with  ait  exirenu  width  of 
three  miles.  The  city  romprises  the  ports 
known  as  Kast,  West,  South  and  Old  Superior. 
The  climate  is  cool  in  summer  and  cold  in 
winter.  The  chief  manufacturing  establish- 
ncnts  are  flour  and  lumber  mills,  iron  and  steel 
works,  boiler  works,  windmill,  factories,  shlp- 
>-ards.  tag  factories,  tractor  factories.  co<^>er- 
age.  chair  factory,  wagon  and  carriage  works. 
Lath,  Singles  and  other  lumber  products  arc 
aUo  manufactured.  It  has  also  _shipyards.  coal 
docks  capable  of  receiving  6,3"0,(¥K)  t"ns  of 
coal,  large  grain  e!c\  i!or>,  a  large  dry-dock  and 
a  number  of  wholesale  merchandise  csiaMish- 
mcnts.  The  government  census  jrives  the 
amount  of  capital  invested  in  industries  $7,050,- 
000  and  the  annual  value  of  the  products  $U.- 
663,000.  There  is  an  extensive  lake  trade,  and 
railroads  furnish  transportation  for  products 
sent  to  the  inferior  The  prinripai  public 
buildings  are  the  Kovernincnt  liiiildiii^,  roiinty 
courthouse,  municip.il  liuitdin^s,  Saint  Francis 
Hospital.  Saint  Nlary'^  Ho'.pital,  Women's 
Christian  Temperance  Union  Hospital,  national 
and  State  banks,  several  business  blocks  and 
hotels.  The  educational  institutions  are  a  State 
normal  school,  the  Finnish  University,  two  busi- 
ness colleges,  two  high  schools,  public  and 
parish  schools  and  two  public  libraries.  The 
commission  form  of  government  is  in  opera- 
tion The  port's  foreign  trade  has  beconu'  ex- 
tcjisi\e  ill  recent  y<ar>,  having  no\<,  an  .tiniual 
volume  of  about  $1,=^<KI,(X<).  of  whiih  St)  per 
cent  is  in  ex|K)rts.  The  city's  annual  expendi- 
ture on  various  municipal  activities  is  a(«out 
$5^.000,  of  which  $200,000  is  expended  on 
schools,  $100,000  on  fire  protection  and  160,000 
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SUPERIOR,  Lake,  the  largest  expanse  of 
fresh  water  in  the  w^  rld  an«l  the  most  woti  rly 
and  most  elevated  t>f  the  great  lakes  of  the 
Siint  Lawrence  basin;  lat  -Wi"  M)'  to  I'*"  N.; 
Im«,  2ar  to  92'  2ff  W.  It  washes  the 
shores  of  dw  Stale  of  Minnesoca  on  the  west. 
«f  Wiaoonsin  and  the  northern  prnhisiihi  of 


Michigan  on  the  south  and  of  Canadn 
north  and  cast.  The  greatest  length, 
on  a  curve  through  its  cetnrt  from  cast  to  west, 
is  420  miles;  groatcst  bnadili,  U>7  miles;  cir- 
cuit, about  l,7.sO  miles;  estimated  area.  .^,3*' 
s<|uare  miles;  height  al>ove  sea-lcvel.  ti)2  feci; 
apprcximate  mean  depth,  900  feet;  maMtnum 
deptii,  1,008  feet.  It  is  of  vety  irreKular  kbaac, 
widewng  out  toward  its  centre  and  iradnalhr 
nammmg,  partly  towacd  iu  eastern  mu  audi 
more  toward  its  western  extremity,  so  as  to 
form  an  irregular  crescent,  with  its  convexity 
on  the  north  and  its  concavitv  on  the  south 
The  northern  shore  is  generally  bold  and  ele- 
vated, presenting  almost  continuous  ranges  of 
cliffs,  which  vary  in  height  ftom  3<X)  to  IpiiO 
feet ;  the  southern  ihotc  is  low  and  sandy, 
though  occasionally  interrupted  by  lime»tone 
ridges,  the  most  remarkable  of  which,  situated 
toward  the  eastern  cxtrcmitv,  present  a  per- 
pendicular wall  JOO  feet  high,  broken  by  a 
merous  caverns  and  proiccuons,  and  for~~ 


under  the  name  of  the  Pi  ciured  Rocks  (q.V.I, 
one  of  the  greatest  natural  curiosities  of^  the 
L'nited  Sl.ites.  The  ceiitr.il  pi  riion  of  the  lake 
is  clear  oi  islands,  but  iluse  are  numerous  to- 
ward both  the  soiitberii  and  the  noriheni  shores. 
In  the  former  direction  they  arc  small,  and, 
being  insufficient  to  give  shdter  behind  them, 
only  increase  the  difliculties  of  navigation  twitb- 
out  contributing  to  form  a  single  good  harbor. 
On  the  north  snore  several  of  thM,  autre  et- 
pccialty  the  Isle  Royale.  are  of  considerable 
dimensions,  and  along  with  the  indentations 
of  the  coast  afford  good  shelter  for  vessels 
The  water  of  the  lake,  remarkable  for  its  trans- 
parency, derives  its  supplies  from  a  l>asin  which 
IS  estimated  at  54.000  s<|uare  miles,  and  is 
drained  by  more  than  200  streams  The  water 
never  freezes  except  in  the  shallow  regions 
alonf  shore.  About  30  of  the  islands  are  of 
Gonsiderahle  siie;  but  they  arc  almost  all  in^ 
petuous  torrents,  interrupttd  by  rocks  and  rap- 
ids. Superior  discharges  into  Lake  Huron,  at 
the  southeast  end.  by  Saint  Nfary's  Rivrr, 
which  at  Sault  Sainte  Mane  descends  Z2  icct 
in  three  quarters  of  a  mile,  navigation  hicing 
here  carried  on  by  means  of  two  ship  canals, 
one  on  the  Canadian,  the  other  on  the  L'luted 
States  side.  Within  the  lake  itself  the  only 
obstruction  to  its  navigatioa  are  the  violent 
gales  to  which  it  is  suhject.  It  i$  well  sup- 
plied with  fish,  principally  trout,  wlutcfish  and 
sturgeon.  There  are  a  great  number  of  fishing 
stations  Large  deposits  of  copper  and  iron 
arc  worked  on  the  shores  of  ilu  lak<  .  espeaallv 
on  the  sdutherii  shore  aUiiiK  the  iiorilurii  coast 
of  Michigan  The  l>C)undar)  liiu  l  uweeii  Can- 
ada and  the  United  States,  in  pas>intc  through 
I^ake  Superior,  proceeds  frcjm  ihc  outlet  nearly 
through  its  centre  till  it  approaches  Isle  Roy- 
ale,  when  it  bends  north  so  as  to  give  that 
island  entirely  to  the  United  Stales^  and  ia  then 
carried  souw-soutfiwcst  to  its  tcrmhiation  at 
the  mouth  of  the  Pigeon,  in  lat.  4.^°  N  The 
chief  towns  on  the  shores  of  Lake  Superior 
are  Dtiluth.  Minn.,  at  the  western  extremity, 
with  an  excellent  harltor;  Superior,  Wis.  near 
l>uluth;  Marquette,  Mich  ;  Fort  William,  On- 
tario, also  with  a  k;i>od  harbor;  and  Port  Ar- 
thur. Ontario  Consult  Agsssir.  '\jtkt  Supe» 
nor:  lis  Physical  Character.  Vegetation  and 
Animals*  (Boston  I85U)  and  Martin,  *  Progress- 
ive Devdopneni  of  Resooroes  in  the  Lake 


uiyiu^cu  by  GoOglc 


8UPBRNATURALIS 

Superior  Re^on'  (In  American  Geographical 
Soae^  pubUcatioiu,  Vol.  XUII,  New  Yoik 
1911). 

SUPERNATUHALIBM.  «abovc  nature* 

or  miraculous,  in  theology,  the  generally  rc- 
rcivcti  belief  that  divine  revelation  is  the  sole 
and  ultimate  ground  of  the  Christian  religion; 
it  is  opposed  to  naturalism,  die  tfieory  that 
while  the  Scriptures  contain  many  truths  these 
tratbs  are  only  a  reassertion  of  natnraf  religion 
md  therefore  unnecessanr;  it  is  also  opposed 
to  ntionaKsin  (q.v.),  which  makes  reason  the 
supreme  arbiter  m  all  matters  connected  with 
revelation  and  the  religion  of  Christ.  Super- 
niuiira'i^m  rcpards  the  Christian  religion  as  an 
extraordinar>'  phenomenon  out  of  the  circle  of 
natural  events  and  as  communicating  truths 
above  the  comprehension  oi  huiQan  reasoiL 
Tboti^  the  supematniafist  fio  test  tfnu  tlie 
mionalist,  eaqtloys  reason  m  matters  of  reve* 
ktion,  be  does  so  only  to  seardi  and  judge 
{hose  chims  to  a  divine  origin  which  Christian- 

Sputs  forth;  when  he  is  once  convinced  that 
nstianity  contains  the  direct  teachings  of 
God,  it  becomes  his  highest,  his  sole  authority; 
called  also  supranatnralism. 

SUPERPMOSPHAIX  WEBTILIZBKL 

See  Fekxii  i7Kn. 

SUPBRSnnON,  Popalmr.  That  t»1ndi 

others  believe  and  we  do  not,  is  classed  as 
superstition.  The  religion  of  our  friend,  if 
differing  radically  from  our  own,  seems  to  us 
a  superstition.  In  the  heart  of  nearly  every 
human  being,  savage  or  civilized,  exists  a  set- 
tled conviction  that  he  dwells  in  the  midst  of 
an  unseen  world,  peopled  with  beings  of 
strange  powers,  who  thwart  the  plans  of  his 
own  life  or  assist  him  in  his  endeavors.  Foflc^ 
lore,  legends,  ghost  stories  and  witch  talcs  were 
early  m  fhc  19*  century  regarded  as  mere 
fables,  hilt  in  the  light  of  modern  scicticc  they 
are  now  as  worthy  of  study  as  the  surely  not 
less  indelicntc  recitals  of  Roman  and  (ireek 
mythology.  Every  profession,  trade  and  nccii- 
pation  has  its  peculiar  superstitious  lore  Fven 
the  farmer  who  sudies  the  actions  of  animals 
will  tell  you  what  they  portend  concerning  the 
weather  and  in  many  cases  sensibly,  too,  for 
Ihqr  build  their  homes  and  lay  in  their  food 
thmagh  iaatinct  given  hgr  Dmne  Providence 
with  reference  to  the  eomfnff  winter;  they 
hoasc  themselves  before  the  coming  storm; 
their  coats  are  heavy  or  iiwrlit.  as  the  winter 
shall  be  severe  or  othirwise,  and  thc\  often 
Kive  the  farmer  who  watches  them  valuable 
indications  concerning  his  crops.  So  to  a 
greater  or  less  extent  man  has  followed  the 
habit  of  the  bird  and  the  beast;  he  has  been 
guided  in  all  his  acts  by  omens:  he  has  oiten 
planted  his  crops,  gathered  his  harvests^  made 
ais  joamcys.  waiptd  war,  built  his  house  and 
8ime  fishing  and  hunting  accor^ng  to  imaginary 
siRiis  and  superstitious  lieliefs.  Though  many 
of  the  old  omens  and  superstitions  have  passed 
into  olilivion,   there  remain  amont;  every 

race  of  people  luindreds  and  thousands  of  popu- 
lar beliefs  and  many  of  them  seem  destined  to 
be  extant  as  long  as  man  exists.  As  iudicauve 
of  the  variety,  peculiarity  and  unusual  extent  of 
Vnescnt-day  superstition,  the  following  examples 
selected  from  tlic  foUdore  of  the  different  na- 
tims  and  peoples  of  the  world  and  now  first 
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collected  will  prove  of  unciouhted  imerest  ahke 
to  scientist,  student  and  casual  reader. 

Superstitions  of  the  Worlr 

Africa. —  The  stuike  is  held  in  superstitious 
reverenre  Ny  some  Afrir;)i)  natives,  who  once  a 
year  kill  a  cobra  de  eapello  and  hang  its  skin 
to  the  branch  of  a  tree,  tail  downward.  Then 
all  the  children  bom  during  the  last  year  are 
hraOi^t  out  and  made  to  touch  the  skin.  ThiSi 
their  parents  think,  puts  them  tmder  the  ter* 
pent's  protectioa.  The  Kaffirs  nse  die  venom  of 
the  putt  adder,  to  poison  their  arrows,  and  when 
they  have  any  small  quantity  left  they  swallow 
it,  having  a  theory  that  it  will  protect  them 
from  the  effects  of  future  bites.  If  they  find  a 
dead  serpent  thev  dress  it  in  dotkci  and  give  k 
a  superb  funeral. 

American  Indian. — Various  tribes  of 
American  Indians  have  a  theory  that  every 
white  deer  has  a  *mad  stone*  in  his  stomach. 
They  believe  that  the  *Great  Spirit*  places  thia 
stone  til  the  wMte  deer^s  stomach  to  absorb 
poisons  which  that  delicate  animnl  may  lake  in 
while  eating  grass.  Feathers  figure  very  prom- 
inently in  tnc  religious  customs  of  most  aborig- 
ines, and  remark.^hly  so  in  the  Southwest. 
Among  Navajos  and  Pueblos  alike  these  plume 
symbols  are  of  the  utmost  effioicy  for  good  or 
bad.  They  are  part  of  almost  every  ceremonial 
oi  the  infinite  superstitions  of  these  tribek  Aiqr 
wMte  or  bri|^t-bued  phune  is  of  good  omen<— 
*JK0Od  medidne,*  as  the  Indian  would  put  it. 
Trie  gay  feathiers  of  the  parrot  arc  particularly 
\aliiaMe.  The  Naxaju  Indian  will  not  eat  fish 
under  any  circumstances,  and  cherishes  the  be- 
lief that  the  use  of  such  food  wiU  be  folhnrad 
by  dreadful  punishment. 

Arabia.^ —  Many  Arabs,  when  overtaken  by 
severe  storms  in  the  desert,  ciy  out,  "Iron  I 
Iron  I*  which  they  think  will  fnvidate  the  e«il 
sfirsts  who  have  raised  the  storm. 

AfCtie  RegiOBar- The, Eskimos  believe  in 
ghosts.  Many  also  believe  in  the  transmigration 
nf  the  souls,  that  spirits  return  in  animals, 
winds,  rocks,  ice  and  water,  that  they  an 
angry  or  good,  as  the  elements  may  be  favorable 
or  untavoraiilc,  and  that  they  can  lie  appeased 
by  hoodoo  rites  if  the  performer  is  sufficiently 
versed  in  occult  sciences.  To  change  the  wind 
they  chant,  drum  and  howl  against  it,  build 
fires,  shoot  against  it,  and,  as  a  Uist  resort,  fire 
the  graves  of  the  dead.  Eclipses  of  the  moon 
create  the  greatest  consternation  and  almost 
paralyze  the  people  with  fear  When  a  child 
dies  in  some  parts  of  Greenland,  the  natives 
bury  a  live  dog  with  it,  the  dog  to  be  used  by 
the  child  as  a  guide  to  the  other  world.  When 
questioned  in  regard  to  this  peculiar  supersti- 
tion, they  will  only  answer,  *A  dog  can  find  his 
way  anywhere.* 

Aoattaliai^  Some  Anatrafians  aagr  that  Mit- 
yau,  die  moon,  was  a  nadve  eat,  who  fell  in 
love  with  some  one  else's  wife,  and  was  driven 
away,  to  wander  ever  since.  The  natives  of 
New  Zealand  tic  the  haii<!s  of  their  dead  to- 
gether and  pull  out  their  nails;  this  is  for  fear 
that  the  corpse  may  scratch  its  way  OUt  of  dm 
grave  and  become  a  vampire. 

Bohemia.-—  The  peasants  of  Bohemia  have 
a  queer  superstition  by  which  thqr  thinlc  to  rid 
tfacmsehres  of  die  depredations  of  spanows 
among  tiidr  crops.  A  freiincBt  charm  la  to 
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plant,  in  the  centre  of  ihc  field,  a  stick  or  splin- 
Icr  of  wood  taken  irom  tin  tinil>f  r  of  which  a 
coffin  ha-'  I'coi  made,  or  to  ^<.i;icr  atHiut  pieces 
of  the  cottin  itself.  It  U  al&o  contidcred  very 
effective  to  lay  upon  the  threshold  or  window- 
sill  of  the  bam  or  siordiouse  a  hunum  bone 
tikisn  from  a  grave.  In  Bohemia  the  willow 
is  said  to  be  the  tree  on  which  Judas  hanpred 
himself,  and  it  is  supposed  to  have  a  special 
attraction  for  snirides 

Brazil. —  KeliKious  Mijicrstitions  are  com- 
nii  ii  here.  Once  a  jc.ir  M)mc  churchmen  circus 
up  a  tigure  to  represent  Judas  (usually  with  red 
hftir  and  nndy  beard),  and  give  it  to  the  street 
arabs.  who  carry  it  about  until  it  has  been  rid- 
dled by  stones  and  other  misaikt  and  then  bum 
It  on  the  commons.  In  the  sane  countiy  ih« 
sailors  dress  a  fiRure  on  certain  feast  days,  sulv 
ject  it  to  all  -ori<  Mf  indifinities,  windiriK  up  the 
ceremony  b\  h  iiiKinK  il  at  tin  yard-arm 

China.— Many  Chinese  f  iaid  their  liomcs 
from  witchcraft  by  sn<ipendint;  Imnches  of  herlis 
and  magic  plants  over  the  door.  the  new 
year  the  Cantonese  ck-an  out  their  houses  and 
pott  near  the  doors  a  pair  of  scrolls  made  of  red 
paper  (tiw  lucky  Golor)  bearing  an  inscription 
tudi  as  "Leaves  of  the  moxa,  like  a  banner, 
pracore  a  hundred  blessings.*  In  China  the 
peony  is  regarded  with  superstitious  reverence 
and  pride.  In  China,  too,  the  old  man  of  the 
moon  is  known  as  Yue-lna.  and  hold>  in  his 
hands  the  reins  of  marriaKc?  amonv;  mortals. 
The  future  husband  and  wife  are  tied  together 
by  an  invisible  silken  cord,  is  only  tcv- 

ered  at  death. 

CtdMiT— A  belief  very  prcyalcnt  among  the 
common  people  is  that  the  rain  water  of  May 
has  peculiar  beneficial  qualities  which  that  of  no 
other  time  possesses.  The  moonhght  in  Cutia 
seems  particularly  objectionable,  and  strangers 
are  warned  not  to  go  out  in  it  with  uncovered 
head,  and  not  to  go  out  in  it  at  all  if  it  can  be 
avoided:  it  i$  thought  that  this  light  brings 
many  evil  effects  and  not  under  any  circumstan* 
ces  will  a  superstitious  Cuban  sleep  in  its  rays- 
he  thinlu  tliat,  aaong  other  things,  it  will  draw 
his  mouth  to  one  side  of  his  face  The  hoot* 
ing  of  an  owl  is  i.iken  as  a  very-  bad  sign.  The 
superstition-,  Cuban  kilK  any  creature  of  this 
kind  which  makes  weird  sounds  near  his  home 
This  is  supposed  to  break  the  spell,  and  it  is  not 
then  incMlahle  that  a  mcmher  of  thc  faOtt^ 
shall  meet  death  in  the  near  future. 

Xgypt. —  When  Eg>'pt  v.  as  in  the  height  of 
her  power  her  people  worshipped  a  blade  boll 
with  a  circular  n^te  spot  in  the  exact  centre 
of  hi*  forehead,  and  the  advent  of  such  a  crea- 
ture til  any  herd  was  the  signal  of  wild  demon- 
strations. Even  as  lati  as  i!u-  time  of  ("Impatra 
such  animals  were  shod  with  k'o'd  atid  had  their 
horns  tipped  with  the  same  iikmI  Hi  rodotus 
tells  of  a  man  who  died  with  Knvi  l>ecause  be 
sold  a  cow  that  scx)n  after  In-came  the  mother 
of  a  black  bull  calf  marked  with  the  sacred 
white  circle  in  his  fordiead.  In  modem  times 
the  Eg>-ptian  housewives  mark  their  bread 
loaves  with  a  cross,  and  housemaids  insure  a 
brisk  kindling  of  a  newh  In  firr  !  v  rn.ikinc  the 
same  sarrcd  -.i^in  o\er  iht  Kiau  Tht-  ^.ured 
ibis  of  the  I  k'vptiativ  was  >upp  '-nj,  from  ihc 
color  of  Its  leathers,  to  '.ymtH)li7('  ihe  liwrht  and 
shade  of  the  moon.    It  is  said  tiiat  its  feathers 

would  scare,  and  even  kill,  the  crocodile.  The 


bird  was  believed  to  deliver  Eg>Tit  from  winged 
and  other  serpents  that  came  Imm  .Arabia  It 
was  so  deeply  venerated  that  it  entered  the  most 
sacred  temples  with  impunity,  and  to  kill  one. 
even  by  accident,  was  a  crime  punishable  vstih 
death.  After  death,  its  body  was  cmhalmcd. 
and  thousands  of  their  renins  have  been  fomd 
at  Thebes,  at  Memphis  and  at  other  Egyptian 
cities. 

England.—  In  England  there  exist*  d.  even 
so  late  as  ihc  18th  century,  a  superstitious  b<  iitl 
that  a  man  condemned  to  be  hanged  could  es- 
cape thjt  undesirable  fate  provided  some  com- 
passionate woman  came  forward  at  the  fool  of 
the  galluws  and  expressed  her  willmgncss  to 
marry  him.  Superstition  has  alway*  clung  to 
the  cricket.  In  Hull  it  is  unludcy  to  Idll  them, 
and  in  Lancashire,  it  is  said,  they  cut  holes  in 
the  worsted  stockings  of  those  members  fif  a 
family  that  kill  them.  It  is  a  custom  in  many 
parts  of  England  and  die  Cotitinent  to  annouticc 
to  the  bees  a  death  in  the  family,  especially  that 
of  the  master.  It  is  said  that  if  a  swam  of 
bees  settle  on  the  dead  branch  of  a  Uve  tree  a 
deatth  will  occur  in  the  family  within  a  year. 
In  some  places  it  is  ihou^t  unlucky  to  sell 
them.  They  are  given  away  for  another  gift 
It  was  a  popular  superstifinn  in  Norfolk  that 
whatever  you  are  doing  the  first  time  you  hear 
the  cuckoo,  that  you  will  do  mrist  frequaitly  al! 
the  year.  The  English  housewife  will  not 
sweep  the  dirt  out  of  the  front  door,  fearing 
to  sweep  away  the  fortune  of  the  bouse.  In 
the  north  of  England,  the  peasantry  do  not 
favor  naming  a  wild  after  some  respected  an- 
cestor;  that  departed  worthy  might  not  like  it 
In  the  same  locality  when  the  dair>'  m.-iid 
chamed  for  a  long  time  without  making  liutter. 
she  Would  siir  the  cream  with  .1  tVMg  of  moun- 
tain ash  and  he. it  the  cow  witii  another,  thus 
lireakmg  the  ur.ih's  sp<ll.  Hiil  to  prt\eiit  acii- 
dcnts  of  this  nature  it  has  long  l>ccn  customary 
to  makr  the  chum  staff  of  ash.  For  the  same 
reason  hci;4  boys  employ  an  ash  twig  for  dnvw 
ing  cattle  In  England  it  was  thougnt.  and  not 
many  years  ago,  that  oak  trees  were  mysteri- 
ously protected,  and  many  superstition.s  citing 
round  the  sab  red  tree.  The  hawthorn  use  1  m 
be  bung  up  at  the  entrances  of  housfs  ju 
to  guard  the  dwelling  from  wiiibes.  In  |)f*M»n- 
slure  it  was  considered  unlucky  to  plant  a  btd 
of  lilies  of  the  valley,  as  the  person  who  did  so 
would  surely  die  in  the  course  of  the  next  12 
months. 

lalaniia  —  In  the  nmnniain  oouMiy  oi 
the  Fi)is  there  is  nrevalent  a  superstition  railed 

by  the  natives  "Tuka."  The  priests  profess  to 
possess  an  elixir  of  life,  which,  prc\ciuing  decay 
or  disease,  insures  to  f,ajthful  disciples  of  this 
faith  evtriastiiig  ymith  and  vigor  and  a  rrd.-ist 
enjoyment  of  lile.  The  na;i\es  who  ui ,  <  thru 
adherence  to  these  priests  (and  this  moans  tbc 
giving;  up  of  all  they  possess  to  them)  are 
promised  the  life  of  immortal  youth,  the  imme- 
diate resurrection  of  their  ancestors,  vengeance 
on  all  their  enemies  and  oppressors,  who<c 
wives  and  property  they  should  inherit,  together 
with  all  the  wealth  of  the  white  settler-.  th<  *c 
latter  lieing  aKo  promised  to  the-m  for  dome-MC 
sla\  es 

France.  Perhaps  the  most  common  of  all 
French  spread  superstitions  is  the  liclu  f  met 
with  through  all  the  south  of  France,  that  the 
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position  of  a  drowned  body  may  be  discovered 
by  a  floattBg  loaf  oi  bread.  Po«sibly  the  only 
sdentilic  (asis  is  that  the  loaf  is  apt  to  be  car- 
ried by  a  current  of  water  just  as  a  body  is. 
The  French  peasant's  faith  in  fermented  grape 
juice  is  truly  beautiful.  If  his  children  are 
stricken  with  ilic  measles  he  ffivcs  them  beakers 
of  wine,  well  sweetened  with  honey  and  highly 
spiced  with  pepper.  For  a  severe  cold  he  ad- 
awmiters  a  quart  of  red  wine  and  a  melted  tal- 
low candle  mixed  For  scarlet  or  brain  fevcr 
he  gives  eggs,  white  irtne  and  soot,  wdl  beaten 
io[;t;hrr.  N'oi  all  their  superstitions  arc  curi- 
oua  — some  are  pathetic.  A  mother,  for  in- 
stance, often  buries  her  dead  child  with  its 
favorite  toy,  or  her  own  beautiful  hair  in  the 
coflin,  *tlnt  it  may  not  teel  qnite  akmc.*  Along 
th«  sea  coast,  unless  the  waters  are  strewn  with 
flowers  hv  the  firemen's  ythm  and  daughters, 
there  will  be  no  fish  to  catch  .'\  curious  super- 
stition wiiich  is  current  among  the  street  gamins 
of  Paris  and  the  larRe  cities  of  France,  is  that 
which  make.<>  it  unlucky  tu  pass  a  priest.  To 
Nrcak  the  ill  luck,  the  passer  must  immediately 
touch  a  faece  of  iron.  Gamins  cany  in  their 
opdMts  pieces  of  iron  to  touch,  but  none  of 
ma  seem  to  tcnow  the  wherefore. 

Germany. —  Throughout  northern  Germany 
and  in  the  Low  Countries  the  stork  is  held  '.n 
beloved  reverence,  tor  the  peasants  lielicve  th.u 
where  the  stork  has  its  lirood  no  fire  can  e\er 
come:  There  is  a  German  belief  tlut  any  one 
srtu)  during  his  lifetime  may  have  made  cats 
Us  cnemica,  is  certain  to  be  accompanied  to 
the  grave  amidst  a  storm  of  wind  and  rain.  It 
is  said  to  indicate  good  luck  to  have  a  spider 
spring  his  web  downward  toward  you,  but  bad 
luck  when  he  rises  toward  you.  If  one  has  a 
four-lcavcd  clover,  and  carries  it  about  on 
CTinstniab  eve  it  is  believed  the  owner  lias  the 
power  to  see  witches.  In  Gcnnaoy  the  apple 
has  been  deemed  potent  ag^datl  mrts.  m 
Pemerania  it  is  eaten  on  Easier  nemiac.  as  a 
preventive  o(  fever.  'If  on  Chrisiaias  nqsht.* 
says  a  German  proverb,  "the  wine  ferments 
fccivily  in  the  barrels  a  good  wine  year  is  to 
follow.* 

Greece. —  Before  a  Greek  selects  the  day 
for  his  wedding  he  observes  most  minutely 
cvef^  Otnei^  ana  with  prayer  and  fasting  and 
laenfice,  twes  every  precaution.  The  Grecian 
mother,  before  putting  ber  child  in  its  cradle, 
tarns  three  times  annnd  before  the  fire  iridk 
singing  her  favorite  song,  to  ward  off  evil 
spirits. 

Hawaii. —  li;  ilu-  Ha.'.  iniTn  Islands  the  su- 
perstition that  the  iCanaka  holds  dearest  is 
that  canceming  tbe  power  of  the  Kahuna,  or 
ailive  witch  doctor.  TUs  power  is  abnoet 
limitless.  If  a  native  in  any  way  offends  a 
Kahuna  he  is  in  dcndly  fear  that  he  will  he 
condemned  to  die,  and  he  immediately  hunts  up 
a  K  itiuna  higher  in  rank  than  the  one  whom  he 
bas  offended  and  asks  to  have  the  curse  offset 
and  neutralized. 

Iceland. —  The  Icelanders  have  a  sttperstj* 
lion  which  they  call  *Skipamal,*  or  the  speak- 
tng  ship.  They  conceive  that  utterances  came 
forth  from  the  motionless  hulls  of  vessels; 
but  few  can  understand  the  stranpe  language 

India. —  The  natives  of  India  have  many 
cnrions  befiefs  and  superstitions,  some  of  which 


arc  essentially  Oriental  in  their  nature.  The 
Hindns  think  it  brings  a  person  til  luck  to  l>e 
operJy  admited  or  praised,  and  if  you  should 
praise  or  even  look  too  admiringly  at  a  child  the 
raotter  will  hastily  withdraw  it  from  notice, 
and  either  beat  it  or  say  something  disparaging 
of  it  in  order  to  oountcruct  your  ill-omened 
admiration  and  a\ert  the  jealousies  of  the  gods. 
In  Burma  it  is  rather  a  suspicious  thing  to  give 
money  for  a  charitable  object.  It  is  supposed 
to  mean  that  the  donor  has  been  very  wicked 
and  is  desirous  to  make  amends.  The  Hindn 
troubled  with  a  wart  looks  at  tbe  new  moon, 
picks  up  a  pinch  of  dust  from  beneath  his  left 
foot,  rubs  the  wart  with  it  —  and  when  the 
moon  goes  so  docs  the  wart.  In  India  one  may 
observe  the  quasi  sign  of  the  cross  which  a 
Hindu  makes  should  he  chance  to  sneeze  while 
performing  his  morning  ablutions  in  the  Gan- 
ges. Havmg  looched  ms  forehead,  nose,  chin 
and  checks  with  the  tip  of  his  finger,  he  re- 
commences his  prayers  from  the  very  bcgtn- 
luug,  and  will  do  so  ^  often  as  they  aic  inter- 
rupted. 

Irelandx — The  Irish  peasant  is  subject  at  all 
seasons  to  the  sense  of  sb»dowy  supernatural 
agencies.  But  at  no  other  time  is  his  hclp.> 
fessncss  against  such  fateful  and  inexorable 

.igencics  brought  lior^.t  t  -  1: m  in  Lent. 
Moreover  at  this  time  tlit  .lU^uuca  and  omens 
assume  an  especially  depressing  complexion. 
Thus  the  'keen"  of  the  Banshee.  alwa.\'s  an 
eerie  presager  of  death,  when  it  occurs  during 
Lent  has  the  gloomy  aigmficaace  of  a  double 
funeral.  Peasant  modiers  in  Irebmd  still  carry 
their  children  to  holy  wells  where  the  little 
ones  are  made  to  creep  on  hands  and  knees 
beating  their  infant  breasts  the  while  they  pray 
and  plead  for  Lenten  mercy  on  their  own  atul 
the  manifold  sins  and  wickedness  of  their  fel- 
lows, and  are  bathed  in  the  blessed  water  which 
is  credited  with  a  nuiaonlous  power  of  averting 
sidcness  and  washing  away  sin.  Theammony  is 
completed  by  tying  to  a  tree  in  the  neigh- 
borhood of  these  consecrated  springs,  shreds 
of  colored  rag  as  a  thank-offcrinp  and  propitia- 
tion to  the  partiailar  patron  saint  who  is  lic- 
lieved  to  preside  over  the  birth  of  the  child 
and  to  hold  its  future  in  his  keeping'.  The 
neofle  in  tiie  south  of  Ireland  are  particularly 
teamd  of  the  roMn  entermg  their  houses,  for 
they  say  that  It  is  I'v.  i  s  a  certain  prognostic 
of  severe  snows  aiid  irosts. 

Isle  of  Man.—  One  of  the  superstitious  cus- 
toms in  Maiixland  is  for  the  family  on  stormy 
nights  to  retire  to  rest  at  a  very  early  hour,  so 
that  the  good  fairies  may  unobserved  enter  to 
find  shelter  and  repose. 

Italy. —  In  Italy  the  snake  is  invulnerable 
except  during  the  full  vintage  of  the  moon, 
when  the  serpents  are  believed  to  become 
ffninken  on  the  vineyards,  and  may  be  slai". 
The  slaying  of  (Jtic  of  these  serpents,  though, 
would  be  the  calling  down  on  the  head  of  the 
slayer  and  his  family  forever  some  terrible 
plague.  The  superstition  about  snakes  as  guard- 
ians of  buried  treasure  seems  to  be  a  favorite 
one  with  the  Tt.iTiini  peasantry;  for  thc>  be- 
lieve that  all  snakes  hover  al>OUt  where  ^nch 
tr(asurcs  are.  In  .Sicily  the  time  honored  ^-u- 
pcrstition  of  the  "Evil  Eye^  is  still  so  widely 
spread  tiirougbout  the  island,  even  among  the 
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upp<'r  nasso.  that  no  one  who  dors  not  wear 
a  charm  i-  considered  safe.  A  V'cneluin  su- 
perstition 1^  tiiat  the  young  girl  across  whose 
feet  dirt  is  swept  will  never  get  married. 
TlW  pcfiwinkle  has  in  Italy  gained  for  itself 
the  name  of  Death's  flower,  trca  the  aodcnt 
ctttUMa  of  raiting  it  for  garlaiwh  friwn  aa 
infant  died. 

Japan.—  Japanese  sailors  think  it  is  a  good 
omen  to  croiss  the  lx>ws  of  a  foreign  vessel  and 
ftn|ueiitly  tliey  run  into  consideraljle  danger  in 
Older  to  do  it.  The  japancsc  have  some  curi- 
tus  ideas  alniut  their  nnncr  nails.  One  of  them 
ij  to  the  efTect  that  they  must  nut  I  c  cut  l  i  iUrr 
starting  on  a  journey,  lest  diss  race  hcfall  the 
person  before  he  reaches  his  destination. 
Neither  should  they  be  cut  at  night,  lest  cat's 
daws  should  ^row  oat  To  tfirow  nail  parings 
into  the  fire  is  to  in\-ite  some  great  calamite. 
If.  while  trimming  the  nails,  a  piece  should 
fall  into  the  fire,  the  person  will  s(k>ii  die.  They 
pre  hUprrstitious  about  many  flowers  and  will 
have  none  of  them.  Many  favorites,  as  the 
orchid,  trenfian.  daphne  and  aralia  are  utterly 
prohilittd  for  felicitous  occasions.  There  is 
also  with  them  an  aristocracy  of  flowers  most 
sharply  defined.  The  iris  is  of  princely  dig- 
nity, but  because  of  its  parple  color  must  not 
be  used  fbr  weddings.  Some  flowers  in  them- 
idves  are  regarded  as  being  of  iU  omen.  Such 
is  the  camdia.  for  instance,  whtch  is  neglMlBd 
because  its  red  filossoms  fall  ofT  whole  In  a 
manner  which  reminds  them  of  decapitated 
heads. 

Java. —  When  search  is  made  for  the  body 
of  a  diown(<l  person  a  live  sheep  is  thrown 
into  the  water  and  is  supposed  to  indicate  the 
position  of  the  body  by  sinking  netr  iL 

Mexico^  In  Mexico  tlie  Indian  cwnttfon 
bears  the  name  of  the  iowtr  of  the  6mi,  and 
sHsen  a  virgin  dies  it  it  caahMHuy  for  a  yoong 
woman  to  carry  a  irarland  of  flowien  and  swvct 
herbs  in  front  of  the  coffin.  Tlie  hich  priest  of 
the  ancient  Mexicans  gave  ak>e  leaves,  traced 
o\er  with  sacred  characters,  to  people  going 
amouK'  volcanoes,  to  protect  them  from  the 
incident  dangers. 

Norway. —  Norwegian  sailors  believe  in  the 
cxiltencc  of  a  heck  or  merman,  a  sea  animal 
ryrrscntcd  as  liaving  a  fish  body  with  the  head 
of  a  man  and  the  mnring  rinipeia  of  a  boy. 
The  merman  sits  upon  me  wavas,  plays  the 
harp  and.  following  the  example  of  nuuiv  of 
the  N"or>c  fishermen,  wears  a  red  cap.  It  is 
never  seen  more  than  once  in  sc\en  years,  and 
no  m.'ittfr  how  many  vessels  appear  in  its 
sight  they  all  must  inevitably  p<^rish.  A  curi- 
ous custom  is  practLsed  in  N'orwav,  where  thtise 
in  search  of  a  drowned  U>dy  row  to  and  fro 
with  a  ctK'k  in  the  loat.  fuUv  expecting;  that 
the  bird  will  crow  when  the  iN»t  reaches  the 
spot  where  the  corpse  lies. 

Persia.—  In  Persia  the  crowing  of  a  code  is 
the  sign  of  some  event  affecting  the  family,  and 
the  master  of  the  house  h.istctis  to  f < d  the 
bird's  fert  If  they  are  cold  it  is  a  premoni- 
tion of  dr.ith :  but  if  they  .ire  warm  the  sik'fi 
is  propitious,  and  the  master  rejoices  in  com- 
ing good  fortune 

Pern. —  To  proctire  rain  the  Fernvians  used 
to  set  a  black  sheep  in  a  field,  pour  chica  over 
it  and  give  it  nothing  to  cat  till  rain  fell 

PhOippiiia  Idaada.—  In  the  biterlor  moun- 


tain  districts  the  natives  ha\c  cods  innumer- 
able; Kod.s  of  the  air,  ot  the  water,  and  in  l.ict 
of  (  .ci>tliiin;  itTi;i>;iii;il  le  W  hen  sickness  oi 
dc.uh  approachch.  the  witch  or  sorceress  ot  the 
village  is  called  in.  An  ox  and  a  pig  are 
kiilca;  she  places  the  recking  skull  of  the  pig 
over  her  own  bead  and  works  herself  into  a 
frenay  of  invocatioa.  The  ivirks  of  iIm  dead 
receive  necial  honors  and  sacrifioes  are  made  in 
tiieir  behalf.  Many  curious  demons  and  hob- 
goblins alound  in  Philippine  superstition,  too 
numerous  to  I  e  descnl»ed  in  dct.iil. 

Poland.  -  Poland  has  a  wealth  of  animal 
superstitions  The  k'out  is  there  considered  the 
best  harliinjicr  of  luck,  while  the  wolf,  crow 
and  pigeon  are  looked  Upon  as  unlucky.  The 
skin  of  a  cat  worn  on  the  chest  is  alleged  to 
cure  oonsiunption. 

RoaMtaaPo— The  peofda  of  the  gypsy  tribe 
believe  that  a  coin  or  snell  or  pcbUe  carried  hy 
a  person  becomes  imbued  with  his  or  her  per- 
sonality. For  that  reason  the  Maria  Theresa 
dollar  is  soncht  .ifter  by  Romany  people 
throuKhout  the  world  In  all  lands  this  plice 
of  money  is  held  in  hitrh  esteem  for  maKical 
piirptiscs.  The  gypsies  believe  that  witches  use 
egg  shells  to  make  plates,  pots  and  didies  lO 
feed  from  at  their  banquets. 

Sanumia. —  Rumanian  mothers  tie  red  ril^ 
bans  around  the  ankles  of  their  children  to 
preserve  them  from  being  harmed. 

Russia. —  Superstition  has  always  f  nind  a 
place  in  Russia  T\^c  Kiissian  General  SkobelefT 
woiiM  never  ride  m  1  at  tie  any  other  ht)rse  than 
a  k.;ray  one.  sirue  it  was  on  a  gray  horse  that 
h<  loii^^hf  his  first  battle  (in  the  Russian  w.ir, 
1863)  and  he  beliex-ed  that  it  would  be  faul  to 
him  to  change  afterward.  The  primitive  Rus- 
sians place  a  eertificate  of  character  in  a  dead 
person's  hands,  wUch  Is  to  be  given  to  Saint 
Peter  at  the  Jptes  of  heavea 

Samoa. —  The  natives  of  Samoa,  in  order  to 

secure  the  admission  of  a  drp.irted  spirit  In  the 
joys  of  their  paradise,  wreathe  the  head  of  the 
corpse  with  flower*,  ;md  o'Trr.  .is  the  CTiinese 
do,  a  baked  piv;  to  their  irod  in  the  rinme  of  the 
departed 

Scotland. —  In  Scotland  it  is  considered  un- 
luckv  for  tlte  mother  and  her  babv  to  go  out 
of  ooors  nntil  the  child  is  baptised:  to  he  en> 
unfed  with  a  ring  coatainliMr  eMicr  opals  or 
emeralds:  for  lovers  to  give  either  a  BiUe 
as  a  present  before  marriage ;  to  he  married  In 
a  month  where  there  is  a  letter  o,  such  as  Mav; 
ais<>  unlucky  for  any  of  the  wedding  pitests  tone 
dressed  in  Kr«  t  ;?  or  l  lack  ;  a  crepe  '  i  iuK-t  or  a 
land  on  a  gentleman's  hat  These  ill  omens  en- 
tail lifelong  miserv  U>  the  newlv  married 
couple.  A  young  woman  who  tties  on  a 
WMlNr's  cap  is  sure  to  be  a  aridow  after 
marriage.  It  is  unlucky  to  tiy  on  your  bridal 
dress  before  the  bridal  day:  to  see  ymr  fotme 
husbnnd  on  the  day  of  the  marriage  until  the 
ceremony.  To  bring  flowering  hawtliorn  into 
a  hot  ■  ■   (1.  a   death   in   thr    family  In 

Scotland  all  salt  cellars  should  be  full  on  New 
Year's  ,  otherwise  the  household  having 
the  empty  cellars  will  suffer  want  during  the 
ensuing  >e.ir  In  Siotlaiid  to  pass  a  bare- 
fiMitcd  woman  l>cfore  going  on  board  ship  wiQ 
result  in  scaring  the  fish  away,  and  men  bear* 
ing  Uie  names  I4nssc.  Fullie  and  Wliite  most 
never  he  on  a  fishitig  boat  at  the  same  tiase  for 
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the  comlnnation  will  "hoodoo"  the  catch. 
Scotch  sailors  will  not  speak  of  a  four-footed 
uiimal  while  on  the  ocean. 

Solomon  Iilands.— The  migei  oi  these 
tibads  bdieve  that  the  world  U  ft  ajawnut 
sbdl  of  enormous  dimensaofWi  at  A*  topi  of 
which  is  a  single  aperture  comtnanicMdiK  nilb 
the  upper  air,  where  human  beings  dwcll.^  At 
the  very  liottom  of  tiu^  unaKinary  shdl  is  a 
stem  gradually  tapering  to  a  point  which  repre- 
sents the  beginning  of  all  things.  This  point 
is  a  spirit  or  demon  without  human  k)rm, 
whose  name  is  'Root  oi  All  Existence."  By 
hijn  the  entire  fabric  ol  creation  is  sustaiaM. 
In  the  interior  oi  the  cocownit  shell,  at  it»  WQT 
bottom,  lives  a  fcmak  demon.  So 
the  space  into  which  she  is  crowded  that  she  is 
oL!i^;id  to  sit  forever  with  knee  and  chin  touch- 
irt'.  Her  name  is  "The  Very  Beginning,"  and 
from  her  arc  sprung  numerous  spirits  They 
inhabit  five  different  floors,  into  which  the 
great  coooanut  is  divided.  From  certain  of 
Oiese  spirits  mankind  is  dcacoadcd  The  island- 
ers,  regarding  themselves  as  the  only  real 
sien  and  women,  were  formerhr  accnstomed  to 
rcfrarfl  ^tranpers  as  evil  spirits  in  the  guise 
of  humanity,  whom  they  killed  when  they 
could,  ofTerintr  them  as  sacrifices. 

Spain. —  The  Spaniards  never  put  the  left 
foot  down  first  when  stepping  on  board  a  ves- 
sel, for  to  do  this  will  surely  brinf  disaster. 
Sioniards.  in  the  16th  centunr,  bcheved  that 
ipiden  indicated  gold  where  they  were  fouad 
in  ahondancei  In  Spain  the  new  bora  in&at'a 
fMe  is  swept  with  a  pine  bough  to  bring  good 
tack. 

Sweden.-^  In  Sw  eden  it  is  unlucky  to  kill  a 
stork,  a  robin  or  a  swallow.  If  one  kills  a 
wren  he  will  break  a  hone  before  the  soar  is 
out.  It  is  also  unlucky  to  kill  a  marten.  Adany 
animals  ^ssess  the  power  of  curing  diseoMSk 
Three  hairs  taken  from  the  "cross*  of  an  lift 
dat  is  the  mark  rtinning  up  the  badi  and  ont  at 
right  angles  over  the  shoulders,  will  curewfaoop* 
ing-cougn,  but  the  ass  will  die.  Another  sttre 
cure  for  whoopiiiK-rough  can  he  obtained  by 
isking  and  follow itig  the  advice  of  a  man  riding 
a  picLald  horse,  Swedish  sailors  will  nol  men- 
tion the  name  of  the  port  for  which  they  are 
bound. 

Switaorland.--  If  a  huntsman,  on  going  out 
in  the  morning,  sees  a  fox  cross  his  ftam,  or 
awets  an  old  woman  or  friar,  he  immediately 
returns  home  again;  as  he  is  persuaded  that,  in 

the  first  instance,  he  will  meet  with  no  game, 
and  in  the  other  that  he  will  shoot  a  man  hidden 
in  the  leaves  or  do  some  other  irreparable  mis- 
chief. In  the  Alps  the  mountaineers  believe 
thai  if  the  cuccoo  sings  in  the  direction  of  the 
north,  it  will  rain  the  next  day:  but  if  toward 
the  south,  the  weather  will  he  fine.  In  the 
Tyrol  if  a  youngster  look  pale  and  siddy  hia 
parents  suspect  that  the  moon-rays  must  have 
found  their  way  into  his  bedchamber 

Turkey. —  In  Turkey  if  a  cat  enters  a 
chamber  where  a  person  is  dying  and  manatjcs 
to  pass  over  his  or  her  body  before  being  driven 
from  the  room,  both  the  dying  person  and  the 
cat  become  vampires  and  live  ever  after  by 
lucking  the  blood  from  living  people.  If  one 
fimb  a  piece  of  bread  lying  upon  the  ground  he 
anut  pick  it  up.  Idas  it  and  carry  it  nndl  he 
finds  a  bole  into  wUdi  it  .can  be  uiserted.  To 


step  upon  a  piece  of  bread  or  to  leave  it  lying 
upon  the  uruund  is  one  of  the  unpardonable 
sins  and  dooms  the  offender  to  the  third  hell, 
where  he  is  perpetually  gored  by  an  ox  that  has 
but  a  single  horn,  and  that  in  tne  centre  of  Ms 
forehead.  The  Turk  is  oonvinced  that  nis- 
fortane  hovers  nigh  when  he  sees  a  rose  leaf 
fall  to  the  ground,  and  many  people  pay  par- 
tiailar  attention  to  the  flowers  and  leaves  which 
are  decaying;,  gathcriu)^  them  carefully  tO  pre- 
vent  them  from  dropping. 

United  States.— In  Michigan  a  double 
cedar  knot  is  carried  in  the  pocket  by  some  to 
core  rhettmatism,  and  in  New  Hampshire  a 
man  may  carry  a  gall  from  the  stems  of  golden* 
rod  for  the  same  disease.  Hickory  nuts,  the 
budc^  and  its  cousin,  the  horse  chcsmut, 
which  brings  good  luck  in  New  Jersey,  arc 
other  foes  to  rheumatism  in  difTt  rcnt  localities. 
Some  people  wear  a  strange  ring  mndc  of  a 
potato  with  a  hole  bored  through  it  fur  rheu- 
matism aitd  others  carry  a  plain  potato  in  the 
pocket.  The  charm  is  more  potent  if  the  potato 
has  been  stolen.  According  to  a  Maine  belief, 
a  nutmeg  pierced  and  hung  on  a  string  around 
the  neck  prevoMs  boils*  cn»9  and  neuralgia. 
In  some  parts  of  Massachusetts  the  cows  are 

believed  to  forecast  the  future,  and  if  they 
"moo"  after  midnight  it  is  a  warning  of  an  ap- 
proaching death  in  the  family.  Among  the  \\  est 
Virginia  mt)untainecrs  the  crowing  of  the  cock 
before  the  door  tells  of  coming  company.  It  is 
believed  on  Cape  Cod  and  in  many  other  dis* 
tricia  along  4e  New  England  coast  that  a  side  ' 
man  cannot  ue  imtil  the  ebb  tide  begins  to  rm 
In  New  England  the  sapors  carry  as  a  talisman 
a  bone  taken  from  a  living  turtle,  a  pebble  from 
a  fishhawk's  nest  or  a  small  bone  from  the  head 
of  a  cod.  In  Connecticut  the  belief  holds  that 
beans  and  potatoes  must  be  planted  in  the  old 
of  the  moon  to  prevent  them  running  to  vineSb 
In  Texas  some  superstitious  people  carry  a 
small  bone  from  a  fish's  head,.hut  the  luck  only 
comes  after  the  charm  has  been  lost.  See  also 
Amulets;  American  Mythology;  Divination; 
Folklore;  Grfxk  MvTH0i.nc-,v ;  l.Fr.rNn;  M.\s- 
cors  A.Nti  Huoux>&;  Mexico — Mythoux.y; 
Mythomkv;  Oma;  Tausman;  WncHcnavT. 
etc. 

soop-pa,  Franz  von,  Austrian 
opera  composer:  n  Spalato,  Dalmatia,  18  .Xpril 
lft2n:  d.  Vienna.  21  May  IB'Xr  His  musical 
ability  early  manifested  itself  and  when  he  .-.a? 
but  15  >'ears  old  he  composed  a  mass  which 
w  as  sung  at  the  Franciscan  church  at  Zara.  His 
first  opera,  'Sommernachtstraum,'  appeared  in 
1844.  His  best  known  works  are  the  Operas 
*Fatiiutza*  and  *Boccacdow'  and  his  overtures 
*Poet  and  Peasant*  and  'Morning.  Noon  and 
Night '  He  was  for  many  years  Kapellmds- 
ter  at  Vienna. 

SUPPLE-JACK,  the  popular  name  given 

to  various  strong  twining  shrubs,  for  example, 
cert-ain  West  Indian  species  of  Faullinia  and 
Serjania  which  furnish  walking-sticks;  or  Car- 
diospcrmum  grandiflorum  or  the  high-climbing 
shrubby  Berchemia  scandens:  This  last  is  found 
in  the  southeastern  United  States  and  has 
tough,  terete  branches,  oval  leaves,  small  green* 
ish  ilowers  in  panirWs  and  oval  purple  ibupes, 
idbadi  tendN'  tt  conspicuous  in  antumn.  The 
sttpilfiadtl  of  Auattdia  apa  cUaiMBa  woo4gr 
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varieties  of  CIrmatis  aristala.  and  thai  of  Mew 
Zealand  IS  one  of  the  lar^ot  firamMes  known 
{Jx'uhus  auslrolii).  rcachinc  to  the  tops  of  the 
UlleM  trees.  It  U  also  called  the  New  Zealand 
tewycr. 

SUPPLEMENTAL  EDUCATION.  DeE- 

nition.  "F.xtrnsion  e(hicati<>n  is  for  every  com- 
munity .(lul  for  everyl>od>.  It  extends  the 
opportunity  fur  education  to  the  whole  body 
of  the  people,  to  the  whole  period  of  life  and 
to  all  tne  vital  interests  of  life.* 

Formal  education  mayr  be  said  to  indade  the 
s>'stematic  instruction  which  is  imparted  through 
personal  contact  with  the  Student,  whether  by 
class-room  work  or  U  rturos.  \vh<  n  r 
the  dirict  guidance  and  suprr\ isioii  i.|  irauicd 
instructors  in  schools,  collcKcs,  univiTsitiLs  and 
similar  institutions,  as  distin^'uishcd  from 
knowledge  acquired  through  the  niori.-  inform. il 
methods  of  stud|-  whether  or  not  allied  with 
teaching  institutions.  These  methods  vary 
widdy  and  nuige  from  the  carefully  organized 
study  e1tih«  of  university  extension  courses  to 
the  entirely  independent  research  work  of  single 
individuals  in  libraries,  museums  and  similar 
educaiiotial  institutions. 

General  Purpose.-  *I'nivcrsitics  exist  for 
two  purposes :  (I)  To  pcrjutu.iK  and  discover 
IcnowlcdKc:  (2)  to  disseminate  (hat  knowledge 
both  in  its  academic  and  its  practical  results. 
Extension  teaching  furnishes  a  means  of  fur- 
thering  knowledge  in  both  these  aspects,  par> 
ticubrly  the  practical 

•By  institntin«  popular  instruction  in  those 
practical,  technical  and  cultural  suhjrcis  over 
which  universities  tend  perhaps  unconsciously 
to  ex.  rri'C  a  monopoly  those  institutions  can 
so  inHucnce  puhhc  taste  and  intelligence  as  to 
contribule  greatly  to  sodal  progress."  Naldcr. 

The  chief  object  of  extension  work  is  to 
provide  the  best  education  possible  at  the  lowest 
practicable  cost  for  those  who  are  unsUe  to 
attend  establtfhed  erfncational  institutions. 

L  Syatema.— University  Extension.— //li- 
tory. — As  early  as  IR.^1  s«  me  forms  of  univer- 
sity extension  were  m  use  in  the  Ignited  States 
in  the  work  of  the  American  National  Lycmm, 
an  organization  which,  though  nm  assncialed 
with  any  educational  institution,  had  a  part  in 
the  wide  spread  of  pooular  education.  Lecture 
eourses  and  debating  clubs  were  begun  in  nainr 
dty  and  country  conunimities.  In  18B7  an  ad- 
dress before  the  American  Library  Association 
oti  the  suliject  of  the  Enplish  system  of  univer- 
sity extension  aroused  miirh  interest,  and  as 
a  result  uiiiv<rsit>  <  xtcnsiitii  work  was  l)e>nin 
in  several  cities  in  cuiintcti' 'ti  unh  ilu  work  of 
the  city  lifirary.  In  lJst>'>  tulumtna  University 
aiHi.  unci  d  to  the  teachers  in  and  near  .New 
York  City  the  offer  of  certain  elementary 
courses  in  science,  to  be  given  by  means  of 
classes  outside  the  unvcrstty.  From  this  be- 
ginning university  cxtentiott  Rfcir  ttewUy  a*  a 
piiwer  in  |>opular  education. 

I'urposc  and  sVn^e.— University  extension 
provides  a  means  for  the  aopiirement  of  an 
education  l>v  those  who  for  any  re  ison  are  un- 
aMe  t'l  .ittciul  in-tilutions  dtTcrim/  torm.il  in- 
strucliOD.  The  course  s  arc  designed  not  only  to 
assist  such  persons  hut  also  to  supplement  the 
regular  work  of  such  institutions  by  offering 
an  opportunity  for  continued  study  M  Ihoee 
ipiMi  my  hsve  cwRhttd  the  fomal  codna. 


F.xicnsioii  C"iir«es  cr-ver  a  wide  range  "f 
suhjecis  from  thnve  of  a  very  elementary  char- 
acter to  those  svluch  are  of  interest  and  benefit 
only  to  a  highly  educated  and  cultured  cb»s. 
the  courses  being  adapted  to  the  particular  need 
to  be  met  In  many  instances  it  is  difhcult  to 
make  a  dear  line  of  distinctim  between  uni- 
versity extcmion  and  the  formal  instruction  uf 
tcachmg  institutions  as  exemplified  in  nidii 
sdurals  and  vocation  schools 

Mclhiids  -  Kxtension  ser\ice  as  carried  on 
hy  the  universities  of  this  country  vart<  s  widely 
in  methods.  In  some  instituiions  there  is  a 
separately  organized  extension  faculty  entirely 
distinct  from  the  regular  faculty,  while  in  others 
extension  work  is  conducted  by  the  regularly 
organiied  faculties  through  the  medium  of  the 
various  departments.  The  former  plan,  which 
is  relatively  more  expensive,  provides  for  a 
hiK'lilv  specialized  and  intensive  type  of  work. 
f>ut  the  other  secures  co-ordmation  of  i  tTort  t  y 
the  various  departments  and  co-operation  on 
the  part  of  tlie  faculties  Aat  woatd  othcnvise 
be  impossible. 

\.  Lectures  and  Classes.— More  or  less  lecture 
work  is  offered  in  most  of  the  inatitittions  which 
do  extension  teaching.  Several  forms  of  such 
work  are  employed,  in  some  cases  all  are  u^ed 
in  the  same  institution  while  in  other  c.ise> 
one  form  may  represent  the  entire  work  of  the 
institution  along  extension  lines  One  form 
of  lecture  work  is  the  lecture  class  — often 
these  classes  are  held  on  Saturdays  or  late  in  the 
afternoon  of  other  days  for  the  benefit  of 
Students  who  are  fully  ocoiptcd  during  the 
hours  of  the  regular  college  classes.  Frcquemly 
the  lectures  are  given  by  members  of  the  fac- 
tiliy,  also  by  men  enpaRcd  especiallv  for  the 
work  and  hy  local  experts  in  particular  lines 
One  of  the  chief  devclonments  in  the  establish- 
ment of  local  classes  tnroUKbntit  the  cotintry 
has  been  in  connection  with  engineering  work. 
Classes  have  been  fomed  in  shops  and  fac- 
tories, and  short  connes  offered  at  a  niunber  of 
colleges  and  universities. 

Fn  ralifornia  out  of  300  classes  held  under 
the  direction  of  the  University  of  California  in 
ciRht  cities,  more  than  200  classes  were  in  San 
I'Vanrisco  alone,  showing  to  what  an  extent 
extension  ser\ice  may  contribute  'o  the  in- 
tellectual, industrial,  social  and  commercial  life 
of  a  great  modern  city 

*The  welfare  work  of  imivernty  extension 
is  based  upon  the  theory  dut  there  is  a  large 
field  of  htnnan  interests,  spcdfically  social  in 
ihdr  nature,  which  is  not  covered  by  any  other 
puhlic  educational  agency  Such  interests  arc 
those  of  health,  municipal  affairs,  a  puMic 
fornm.  the  music  intcr«sis  of  a  communitv 
and  the  promotion  of  the  economic  prosj>enty 
of  the  small  town.  Many  other  topics  might  be 
mentioned  but  these  are  typical  and  arc  the 
more  easily  organized  and  directed.* 

Extension  work  in  home  economics  seeks 
to  conserve  the  home  throttgh  rrachins  and 
training  the  individttal*  who  compose  it  In 
ihc  South  there  are  nearly  1,000  women  who 
are  <levotinK  their  entire  attention  to  15  South- 
em  Stales  South  Carolina  has  45  county 
agents  and  20  cotton  mill  villages  ofganiiea 
for  community  improvement.' 

The  extension  work  of  noma!  schools  in« 
dtidct  all  forms  of  educational  acliviiy  c»nic4 
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on  li>  liic  normal  schools  anions  people  who 
iic  not  enrolled  as  resident  students  in  the 
ngularly  organized  classes.  The  extension 
work  of  these  schools  differs  principally  from 
that  of  the  universities  in  dnt  it  lays  special 
oopbasts  upon  the  study  group  or  local  class 
arUiod.  not  upon  correspondetice  work. 

2  StiiHy  Clui)s. —  Some  of  the  first  steps  in 
univcrsily  extension  were  taken  in  the  State 
of  .\'c\s  York  and  ii  w.i-.  the  first  State  in  this 
counir)'  to  make  university  extension  a  part 
of  its  educational  system.  A  special  feature 
of  the  work  was  the  development  of  the  library 
grstem  in  all  its  branches.  Through  the  travel- 
ing libraries  division  ol  the  University  of  the 
Slate  of  New  York  collections  of  hodks  were 
sent  out  as  early  as  1894  to  university  extension 
centres  for  the  use  of  the  study  clubs  formed  in 
connection  with  the  lectures.  From  tliis  hc- 
pnning  has  Rfown  the  present  widespread  use 
of  the  traveling  libraries  by  hundreds  of  Study 
club  throughout  the  State. 

1  Debating  Societies. — The  discussion  of 
public  questions  of  importance  and  interest 
has  been  encouraged  and  stimulated  by  the  e^ 
lablishment  of  a  service  which  supfMies  cur- 
rent information  and  data  on  live  topics  of  the 
daj'.  PackaKt'  liliraries  consisting;  nf  books, 
painphlets,  ciippniKs  and  t>piwiuicn  material 
on  important  social,  ccunuinic  and  political 
questions,  on  the  principles  of  debatinR  and  on 
the  organization  and  conduct  of  debatinn  so- 
cieties are  supplied  freely  to  schools,  debating 
clubs  and  similar  organizations.  Local  h- 
biaries  co-opeiate  by  furnishing  available  on* 
tcriat  and  m  some  instances,  notably  in  the 
ca.se  of  the  New  York  State  LiSrary,  the 
ikork  IS  carried  on  directly  under  the  jurisdic- 
tion of  the  library.  This  work  has  been  vcr>' 
inlly  developed  at  the  University  of  Wiscon- 
no. 

4.  The  Co-operative  Plan. —  The  co-operative 
micm  has  been  defined  as  the  co-ordination  ci 
neoretical  and  practical  training  in  a  progress- 
ive edttcational  program.   One  of  the  reasons 

why  the  night  school  has  not  been  able  lo  rope 
with  the  problem  of  the  illiteracy  of  the  adult 
'Aorker  with  entire  success  is  hecause  it  ire- 
qiitntly  does  not  connect  his  education  with  his 
work.  Co-operation  bctw  ce:;  schoed  and  factory 
helps  to  solve  this  problem.  This  system, 
wbereby_  manufacturers  agree  with  the  school 
audiorities  to  cany  on  ivprenticeship  courses  in 
practical  trades  traite  the  school  pves  general- 
ised and  special  instruction,  has  already  met 
with  practical  success.  In  the  co-operative  plan 
the  students  frcc|iicntly  work  in  pairs;  while 
t>ne  is  at  the  olTice,  shop  or  laboratory,  the 
I'lher  is  at  school,  tlie  two  chanKiUK  places 
weekly.  Courses  arc  properly  called  "co-opera- 
tive* because  they  enlist  the  active  co-opcration 
of  the  outside  practical  world  in  directii^  MOie 
of  die  educational  ^des  of  the  school  At  the 
present  time  there  is  a  growing  tendency  on  the 
part  of  manufacturers,  department  store 
managers  and  others  to  conduct,  often  during 
business  hours,  classes  for  their  employees 
alotiR  the  ]iu(.>  of  their  specific  forms  of  busi- 
ness or  ot)  general  elementary  subjects  of  edu- 
cation. Such  schools  arc  described  more  fully 
elsewhere  under  the  subject  of  Corporation 
Schools. 

Princ^  Pwent  Day  Agettcitt.'^Oi  the 


many  institutions  conducting  university  exten- 
sion courses  at  the  present  time  among  the 
most  notable  ones  are  the  Universit>'  of  \\  is- 
consin.  University  of  Michigan  and  Columbia 
Universitj'. 

1.  Wisconsin. —  The  University  of  Wisconsin 
offers  several  plans  of  extension  work  for  the 
benefit  of  persons  who  desire  to  study  any 
subject  as  members  of  a  ckib,  class  or  study 
group  and  provides  special  gtiided  outlines. 
Such  co-operative  study  makes  possible  per- 
sonal visits  and  class  instruction  from  university 
professors  and  specialists.  These  plans  are 
ad^ted  to  the  needs  of  teachers'  groups, 
women's  dubs^  labor  unions,  farmers*  busincM 
men's  associations,  etc  "the  oatlines  wMdi  are 
provided  carry  the  privilege  of  a  lecture  or 
series  of  lectures  and  of  direction,  gui<lance 
and  assistance  by  the  person  who  outlined  the 
work  Because  of  this  provision  the  studies 
arc  niuch  more  etTci.ti\c  .uni  interesting.  There 
is  a  nominal  charge  for  outlines  with  the  at- 
tendant privileges  and  the  cost  of  lectures 
varies  soouwhkt  with  the  lecturer.  Much  work 
is  done  in  suppljring  material  for  debates.  The 
department  of  debating  and  public  discussion 
has  approximately  lO.COO  packages  of  material 
available  for  distribution  and  there  is  an  in- 
creasing demand  for  this  service  Receiuly  a 
Chautauqua  circuit  has  been  cstablislud  in  the 
State  for  the  purpose  of  providing  instruction, 
inspiralloa  and  recreation. 

Community  institutes  are  held  in  various 
parts  of  the  State  to  assist  local  communities 
to  solve  certain  definite  problems.  These  in- 
stitutes are  in  charge  of  men  specially  trained 
in  the  economic  and  social  problems  tffllWMW  tO 
small  country  communities. 

The  university  in  its  exten.sion  work  has 
free  access  to  the  Legislative  Reference  Depart- 
ment, the  State  Historical  Library,  the  Uni- 
versity Library  and  the  City  Library.  The 
Wisconsin  Free  Library  Commission  and  dune 
in  charge  of  the  different  libraries  co-operate 
generously  in  this  work.  Bulletins  arc  issued, 
bibliographies  and  :-!udy  ouilities  are  prepared 
and  publication.-,  are  .supplied  gratis  in  the  State. 
The  Wisconsin  Civil  Service  Commission  has 
co-operated  with  the  uiuversity  in  educational 
work  among  State  employees  by  means  of  COil* 
ferenccs,  talks,  lectures  and  circulars. 

2.  New  York  C^.^ —  In  New  Yofk  city  a  plan 
is  being  followed  of  training  persons  already  in 
the  city  public  service  througn  the  co-operation 
of  the  College  of  the  City  of  New  York  and 
the  city  government.  In  1917  a  iliousand  city 
em()!oyecs  were  studying  \,M)0  courses  in  the 
evening  classes.  The  College  of  the  City  of 
New  York  in  co-operation  with  the  board  Of 
education  offers  free  extension  courses  in  sev- 
eral centres  to  the  teachers  of  the  New  YoHc 
Gty  schools. 

3.  Columbia  University.—  The  extension 
teaching  department  of  Columbia  University 
offers  many  courses  in  subjects  which  form  a 
part  of  the  curricidum  of  Columbia  College  and 
m  the  more  advanced  branches  of  these  sub- 
jects shares  in  the  work  for  the  higher  de- 

Sees.  Subordinate  and  subsidiaiy  to  this  are 
B  cottioes  of  Kpondary  sdiool  grade  for 
mature  students  wno  cannot  return  to  ordBnaty 
schools  of  this  type.  The  professional  sdiom 
are  r^resenied  m  an  incrcaihig  mimher  of 
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courses  so  that  sliiflcnts  may  pursue  their 
studies  in  many  special  branches  In  addilion 
to  ihe  rcKuIar  coursrs  of  ihc  extension  tc;ich- 
ing  deparimeiit  extramural  courses  in  New 
York  and  in  outlying  cities  arc  ofTered. 

4.  Other  Aptcncies.—  One  that  it  attcmptiag 
to  reach  nvorintiK  people  alonj;  edocationat  Imei 
is  the  Young  Men  s  Christian  Association  The 
subjects  jiiirsiit  <|  in  ihc  Y.  M,  C.  A.  classes  may 
be  appruMm.iit  !y  ^;rf)Upt'il  inulir  six  heads:  (1) 
CommcrLi.il;  (2)  political;  (J)  industrial; 
(4)  scientific;  (5)  language  and  miscellaneous 
—  music,  first  aid  to  the  injured,  etc  ;  (6) 
apcdal  Mhodla,  indi  a*  fatw,  art,  autamaWe. 
etc. 

The  Youncr  Wonim's  Christian  Aisociatieii 

also  has  educational  classes  hut  comparativelv 
little  instruction  is  fjivcn  in  the  rcRular  high 
school  vii' ji  i  ts  The  main  effort  is  to  help 
women  who  ,irc  sril-siipportink;  to  become  more 
efiiciciii  .iiiii  to  piit  ui'liin  ihi'  reach  of  those 
who  are  not  self-support hik  the  training  which 
will  enable  them  to  become  so. 

The  Universitjr  of  ^fichigan  endeavors  to 
conduct  its  extension  service  as  far  as  posstbte 
through  ciiabUtbcd  luuversity  channels.  Its 
policy  it  to  render  through  its  extension  di- 
vision  the  largest  possible  measure  of  public 
service  commensurate  with  tbc  Kjiupmeiu  and 
facilities  of  the  university.  It  i--  a  condition 
that  all  extension  lectures  shall  be  free  to  the 
public  and  thai  they  shall  be  so  advertised.  In 
one  year  I.OIX)  reprints  were  made  for  the  JOO 
bclures  ofTered.  The  total  number  of  aBiditon 
reached  throughout  the  State  in  the  year  was 

II.  Home  Education.— Pc/i>nnV>n  "  There 
is  no  distinct  line  of  demarkation  between  wh;it 
is  termed  university  extension  and  home  edu- 
cation, but  in  general  the  former  mav  be  said  to 
ptovidc  for  the  giving  of  instructicm  to  groups 
or  dasscs  rather  than  to  individuals.  The  worit 
is  condocted  for  the  most  part  by  teaching  in* 
stitutions  by  means  of  lectures  and  other 
methods  which  are  not  comprised  within  the 
Knes  of  formal  education  It  is  the  extension 
of  the  leachinp  power  of  an  iti-iitntion  t>e\i>nd 
the  bonnclarirs  of  re^-ul.u  clu'-s-rootii  work. 
Home  education  is  that  wtiicb  can  be  ac- 
quired in  the  home  indcpemlently  of  association 
in  groups  or  classes.  It  embraces  all  means  of 
oliwniiig  hnowledjte  which  are  individual  ^  in 
their  nature  as  distinguished  from  education 
aoauired  through  association  ^ih  other  indi> 
vidtials  by  means  of  classes,  study  c  Iul  s,  Ic  "- 
tures.  etc.  Correspondence  schooK,  reaciin^ 
courses,  libraries,  museums  and  other  similar 
sources  all  utTer  a  means  of  securing  an  edtica- 
tiun  Mithout  the  formal  inttniction  assodaied 
with  class-room  work. 

Purfote, —  A  very  large  proportion  of  our 
population  leave  sdmol  before  coomlcting  either 
the  high  school  or  gnmmar  sdioot  course 

Within  a  few  years  mariv  of  these  people 
realize  their  eJiicitii .nal  limitations  but  because 
of  ak'e.  b'l'.irs  ot  l.itmr.  financial  C(incliti(>n  or 
other  rc.isoiis  it  is  impracticable  for  them  to  re- 
sume a  Course  of  study  in  an  educational  insti- 
luliun.  I  niversity  extension  c»>urw  ,  md  home 
education  facilities  are  desinie  l  :  meet  the 
needs  of  such  persons  and  oi  all  who  for  aiqr 
reason  desire  to  continue  their  studies.  The 
recent  lucrose  in  tlw  nuasher  of  persons  tak« 


ing  correspondence  courses  is  the  best  tf$ti» 
mony  of  the  need  of  educafi»>nal  facilities  to 
supplemenl  those  of  our  regular  srho  Is.  col- 
leges and  universities.  To  obtain  an  education 
through  individual  effort  without  the  persooal 

Suidance  and  insotration  of  a  teacher  requires 
termination  and  perscvcraooe.  and  tliose  who 
take  advantage  of  these  supplementarv  educa- 
tional opportunities  show  evidence  of  a  real  de- 
sire and  serious  purpose  to  acquire  an  educa- 
tion. There  arc  certain  benefits  to  be  derived 
from  formal  class  instruction  which  cannot  be 
obtained  in  any  other  way,  but  ih<'  srrious  and 
ambitious  student  may  find  in  tin  United  States 
ample  opportunity  to  pursue  his  studies  in  his 
leisure  hours  at  httle  or  no  expense. 

Methods.— I.  Libraries. —  These  are  urdl 
termed  'the  people's  university*  for  (hey  con- 
stitute the  most  universal,  most  accessible  and 
most  economical  source  for  self -education 
They  arc  storehouses  i  f  ktmw le<lt;r  vvhtch 
made  readilv  available  to  readers  by  modern 
methods  of  classification,  cataloging  and  index- 
ing. Nearly  all  large  Hbraries  in  this  country 
are  equipped  with  the  latest  and  best  bihiio* 
RUphical  aids  so  that  the  student  las  every  pos> 
nhle  means  of  assistance  at  hand  Our  libraries 
are  great  !ab<trat  rics  for  re-e.irch  and  are  in- 
creasingly f rciiuciitc<i  h\  those  seeking  informa- 
tion on  all  sorts  of  subjects.  Ordinarily  only 
such  restraints  with  regard  tu  the  use  of  the 
books  .ire  imposed  as  are  necessary  to  protect 
the  rights  of  readers,  and  serious  students  are 
frequently  granted  special  privileges.  \Mdlin 
recent  years  all  libraries  liave  become  mndi 
more  liberal  in  thdr  service  to  the  public  and 
have  been  transformed  into  active  rather  than 
passive  educational  institutions.  'There  is  a 
sense  in  which  the  school  may  be  looked  upon 
as  a  fairer  test  of  community  opportunity  than 
the  libiaiv.  1  !u  s,  lnn,!  is  compulsory;  it  im- 
presses people  most  during  their  most  impres- 
sionaUe  period.  On  the  other  hand  the  libmr)- 
reaches  old  as  well  as  young.  Once  cstabJished 
it  remains  as  a  centre  for  the  distribution  of 
knowledge  arwi  henre  of  opportunity." 

2.  Traveling  libraries. —  In  some  States  li- 
brary facilities,  to  a  certain  degree  at  least,  arc 
at  the  dis(K)s.-il  of  ever>'  citizen  even  thouti;h 
there  m.iy  be  no  library  in  his  local  community. 
This  distribution  of  hooks  is  accomplished  by 
means  of  traveling  libr;trics  in  some  c.ises  and 
in  others  hv  scnmng  hooks  bv  parcel  post  or 
express  from  a  cential  paMic  Kbrary  or  agency 
such  as  a  State  library  or  lif«rarv  commission 
In  the  State  of  New  York  bi-th  mcihods  are  in 
use,  the  traveling  libraries  having  been  in  opera- 
tion since  l.'*)3.  These  traveling  libraries  arc 
small  collections  of  btK)ks,  usually  in  units  of 
2.^  volumes,  which  are  sent  anvAhere  in  the 
State  without  char^'c  on  condition  that  the 
books  shall  be  for  the  free  use  of  the  public 
These  libraries  are  intended  primarily  for  c(hb~ 
mimities  without  *ny  free  library  facilities  but 
under  certain  conditions  they  are  sent  also  to 
small  public  libraries  There  is  a  wide  use  of 
ihe-'<'  hVirari(  s  .-)l<.<i  by  schools,  studv  clubs  and 
\,irioits  (  rk'.irn/.iitoiis,  and  manv  'house  Iihra- 
rirs"  of  ID  volumes  are  Nirrowed  by  individuals. 
Institutions  or  individuals  wanting  onhr  a  few 
boolcs  for  a  month  or  less  may  procure  then 
from  the  New  Yorh  State  Library  by  pajrintr 
dM  icfura  transportation  dtarges.  Vy  means 
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of  ihis  liiirarv  extension  servicr  am  liiizcn  of 
the  State  may  secure  books  either  I'rec  of  all 
charge  or  at  a  merely  nominal  cost. 

3.  Reading  Courses. —  Reading  courses  ou 
various  topics  arc  prepared  and  made  a\nihblc 
hf  Kbrarics*  ichooU.  individuals  and  gav«nir 
taental  defMrtmentt  of  education  and  by  means 
of  these  giiiilfs  tn  -itndy,  ftic  individual  is  cnnMcd 
to  inform  himself  fully  on  the  subjects  covered 
by  the  courses. 

In  the  Home  Fditcation  1  )e[>artnunt  of 
the  United  States  Bureau  of  Education  work  is 
carried  on  largely  throu^  personal  correspond- 
eooe  and  throug|h  the  disseonination  of  reading 
ooorses.  In  191/  there  were  10  courses  offered 
and  appraudmatety  100,000  copies  of  the  printed 
ontlities  were  distributed  dunng  the  year.  Hi« 
bureau  has  been  able  to  secttre  the  co-operation 
of  librarii-s  and  lif  r:ir\  ronimissions  in  hringinp 
these  ccjurses  to  the  aitentiuti  of  the  public  and 
in  carrying  on  the  work.  About  6,000  persons 
are  now  enrolled  in  the  National  Reading  Circle 
ar.d  certiticates  are  granted  to  persons  compiet- 
ing  the  courses. 

4.  Museums. —  The  rise  of  the  museum  as  a 
new  force  in  lowiv  ciQTi  state  and  nation  is  one 
of  the  latest  phases  of  educattotol  evoluttoti. 
The  growing  museum  influence  which  ditrintr 
the  past  quarter  of  a  century  has  been  especially 
remarkable  throiichoni  (he  cities  of  the  United 
States  is  largely  due  to  what  mav  he  railed  the 
new  museum  idea,  namely  that  the  musium  is 
not  a  negative  but  a  positive  educational  force 
aad  that  it  has  teadung  gaaNfieations  peculiar 
to  itself.  The  most  important  function  of  a  pub- 
lic museum  is  that  of  usefulness  to  Ae  public 
in  an  educational  way.  With  the  great  resources 
at  their  command  musetnns  are  working  out 
plans  of  various  kinds  for  the  definite  instruc- 
tion of  the  public,  such  as  study  rooms,  illus- 
trated lectures  in  the  museum  or  elsewhere, 
tours  of  the  museum  under  trained  and  com- 
petent guides,  and  loan  collections. 

One  of  the  most  interesting  and  important 
developments  is  the  Children's  musetun,  or 
Children's  room  which  is  one  of  the  results  of 
the  growing  convfCtion  that  the  museum  is  a 
public  educational  institntion  which  shritild  meet 
the  needs  of  all  av;es  and  classes  of  people. 

5.  Correspondence  Courses. — Certain  univer- 
sities have  especially  emphasized  correspond- 
ence-study work.  At  those  institutions  where 
this  form  of  instruction  has  had  the  longest 
trial  statistics  show  that  the  students  who  take 
advantage  of  the  oppprttaiities  offered  by  these 
ooorses  to  do  a  certain  portion  of  the  woilc  re- 
quired for  a  degree  cannot  be  classed  nmonj? 
those  who  are  seeking  easy  methods  for  ^ain- 
ini;  creflii  hut  are  earnest  siudiriis  as  a  rule, 
frequently  doing  considerably  better  -.ork  than 
the  average  class-room  studml. 

The  subjects  olTercd  are  matuly  cultural; 
those  courses  for  which  there  hM  been  the 
greatest  demand  include  the  languages,  mathe- 
matics, history,  education,  politic  economy 
and  technical  subjiwts,  A  large  number  of 
hibKcal  and  tfieologkal  courses  are  offered  by 
some  institutions. 

Corr':>pondencc  schooU  also  play  a  large 
part  in  Home  Education,  but  instruction  by 
correspondence  can  never  take  the  place  of 
class  instruction  for  it  lacks  the  inspiration  of 
personal  contact  As  a  means  uf  heloing  am- 


bilious  p<  oi>le  along  spei  ial  lines,  hmveyer.  it 
has  iK-eii  and  is  of  very  great  value.  In  the 
commercial  5chf>ols  the  great  bulk  of  examina- 
tion and  correction  of  student's  work  is  done  by 
clerks  who  arc  under  the  direction  of  ex- 
pexieticed  men,  but  the  textbooks  and  oucstions 
to  be  answered  are  nsiudly  prepared  by  com- 
petent experts.  The  system  is  *business-!ike* 
and  in  the  best  of  the  schools  it  is  fairly 
cl)i>  uni  and  satisfactory  to  patrons.  Kxtcnsivc 
ad\criisinK  and  <M>,'aiii/ed  systems  of  branch 
ollices  C(jntribine  greatly  to  the  financial  success 
ut  these  schools.  The  methods  of  the  stock 
company  schools  may  not  commend  themselves 
to  the  conservative  person  hut  the  results  ac- 
complished have  been  in  the  right  Erection. 
Schools  of  this  diaracter  are  usually  incor- 
porated under  State  laws  and  are  manaired  by 
a  board  of  directors.  It  was  from  the  X'  ib  - 
diat  canip-mecting  that  tbc  correspuiukisLC 
school  first  came  into  twing.  The  work  at 
Chaiitauqua,  N.  Y.,  developed  from  a  camp 
meeting  and  as  a  part  of  that  work  correspond- 
ence classes  were  conducted.  These  were  be- 
gun in  1871  and  appear  to  constitute  the  first 
comtplete  plan  fonnally  announced  in  the 
United  States  for  eorrespondeoce  work.  For 
financial  reasons  this  branch  of  the  work  at 
Chautauqua  was  dropped  in  1900,  but  through 
it  the  way  had  been  marked  out  for  others. 
The  commercial  possibilities  of  correspond- 
ence Work  were  soon  recognized,  scyeral  busi- 
ness schools  adding  that  feature  to  their  resi- 
dent work.  Some  of. the  largest  of  the  com- 
mercial correspondence  schools  were  estab- 
lished through  the  interest  of  certain  publishing 
houses  as  a  means  of  selling  their  hooks. 

The  largest  of  these  educational  schools  is 
ihc  International  Correspondence  Schools  at 
Scranton,  Pa.  This  institution  is  representa- 
tiye  of  the  class  of  schools  operated  as  com- 
mcrcimi  ventures  by  stock  companies.  A  daily 
paper  published  in  Shenandoah,  in  the  coal- 
raining  district  of  eastern  Pennsylvania,  had  in 
tlw  early  80's  a  department  de\'oted  to  the  edtt- 
calion  of  miners  in  the  principles  of  mining  and 
fnmi  this  beginning  has  grown  the  present 
great  orKanizati^jn.  These  schools  ofTer  over 
200  standard  courses  and  an  iiulehnitc  number 
of  special  and  combination  courses  covering 
many  branches  of  technical  education.  There 
.''re  nearly  2,CKX)  persons  employed  in  the  various 
aepartments  of  the  schools  in  America  alone 
and  hundreds  in  other  coontries  of  the  world. 
The  schools  have  enrolled  more  than  iJiSOJOOO 
persons,  approximately  100.000  new  students 
being  enrolled  each  year.  More  than  500  ex- 
perts, instructors  and  assistants,  are  occupied 
in  writing  and  revising  the  International 
Correspondence  Schools  textbooks  anti  in  ex- 
amining ami  correcting  the  work  of  students. 
To  teach  successfully  by  correspondence  re- 
quires an  entirely  different  kind  of  textbook 
from  that  used  in  the  class-room  and  the  In* 
tematiooal  Correspondence  Schools  textbocdcs 
constitute  the  foundation  of  this  systesi- 

In  regard  to  achievements  of  such  institutions 
as  the  Vtiivcrsity  of  Chicago,  'Pennsv tvania 
."stale  College,  I'niversity  of  Wisconsin  and 
I  tilers  ii!  ;i  similar  type  nothing  but  s^'ood  may 
be  said.  Th<^  have  carried  the  higher  educa- 
tion to  thousands  to  whom  college  walls  were 
but  a  dream.  From  the  Untversi^  of  Chicago 


ed  by  Google 


oorrcfpcNidenoe  ttady  reaches  literally  evenr 
part  of  the  world  Through  the  Girresponif- 
eoce  Studv  Department  the  univeruty  offers  a 
large  nutnher  of  the  courses  Riven  in  the  class- 

rfioms  of  its  <liff('rcnl  divisions.  an<l  .ill  non- 
resident, work  for  crcdil  i-.  rondncicd  throu(;h 
this  dciMrtmc nl.  I'ach  courM  i-  drM^^'ncil  \<,  t>e 
equivalent  to  the  corrfspondiiiK'  residence 
course  and  calls  for  an  equal  amount  of  work. 
No  prcUmituuy  examination  or  proof  of 
prevkMS  woik  is  required  of  applicants  for 
corfctpoodeuce  work  At  the  Pcnmylvania 
State  Colleffe  correspondence  eoorm  are  of- 
fered in  agriculture,  home  economics  and  in- 
dustrial education,  free  of  charcc  to  any  citizen 
of  the  St. lie  Students  at  the  stininuT  session 
arc  pcimittrd  to  complete  their  work  in  cer- 
tain sulijects  bv  correspondence  at  a  liominal 
cost.  At  the  XJniversity  of  Wisconsin  JOO 
^nglc  courses  are  offeml  in  28  dcpanncntal 
lines  and  70  of  these  eonnca  are  in  enRineerinK 
subjects,  tiach  course  ia  divided  into  tmiU 
designated  as  as&iiounents  and  each  auienmeiit 
represents  six  to  eight  hours  of  work.  The  in- 
struction is  carried  on  in  three  way;:  by  special 
lesson  sheets,  by  correction  of  the  exercises 
snl'mitted,  and  \>y  personal  letters  and  oihi  r  rm- 
»istancc  where  special  needs  arc  not  otherwise 
net. 

Education  of  Adults  in  Other  Countciea. 

— Sc1hk)1s  fur  the  education  of  adults  originated 
in  England  through  the  Sunday  School  movc- 
ment  during  the  18th  century.  The  first  adult 
school  was  opened  in  NuitiuKham  in  and 
has  continued  to  the  present  day.  The  m<jve- 
ment  soon  spread  to  other  parts  of  the  countn,- 
and  ihoimh  providink'  seiitlar  instruction  it 
was  tcliv;ious  in  its  association.  Parallel  with 
these  schools  were  ciasM.'s  in  scientific  and  civic 
suhjccta.  la  1851  the  English  ipDvcmment 
fint  nade  pccuBiary  grants  to  evemng  schools. 
At  the  bcgnmins  of  the  20th  century  out  of 
every  IJOOO  of  the  population  of  Englaod  and 
Wales  ahout  23  persons  voluntarily  attended 
some  form  of  cvcninj;  cl.iss  .  n  w n  k  days. 
Several  aKCticus  have  been  mliuential  in  the 
('e\ ilopnunt  of  this  movement  —  namely  the 
I  luversity  Extension  system,  the  National 
Home  Reading  Union,  the  Y.  M.  C.  A,,  the 
kecreation  Evening  Schools  Association  and  the 
Worker's  Educational  Association. 

England  had  in  1918  a  new  education  bill 
which  provides  for  national  ovcnight,  national 
ilire(  lion  and  compulsory  attendance  of  chil- 
dren from  five  to  14  vears  of  a^'C.  for  part 
time  continuation  schools  for  those  between  the 
ages  of  14  and  18,  for  medical  inspection,  physi- 
cal Iraininft  and  more  than  30  other  incidental 
aids  to  democratic  education  —  this  bill  will 
revnlutionice  education  in  Engtand. 

University  extension  as  a  means  of  carry- 
ing higher  edttration  to  adults  has  had  an  un- 
paralleled success  in  Fncliind  and  the  proeress 
of  the  movement  has  liecn  remarkable  Insti- 
tuted hv  the  I'niversiiy  of  rambrid^;c  in  1S7.V 
adopted  b>-  Oxford  in  1878,  with  the  work  of 
the  London  Society  for  the  Extension  of  I'ni- 
vrrsity  Teachftig.  which  was  founded  in  1876. 
taken  over  bv  the  reconstituted  University  of 
London  in  I<I00— these  three  universities  are 
the  worM-wide  acknowledged  leaders  of  the 
movement  The  original  form  of  univrrsitv 
t-xtrnsion  teaching  has  not  declined  in  l-'n^dand 


as  it  has  in  the  United  StateSi  The  dMivcief* 
istk  features  of  ih«  Itctim  fqrtlcm  at  focal 
centres,  with  a  daas  lollnwiM  the  lecture  and 
a   final  examination,   have  been  maintained. 

Taking.'  Oxford  alone  some  500.000  persons 
have  attended  the  ovirscs  given  in  nearly  40,000 
lectures  by  over  21  Ml  lecturers  and  acarqr  JO^OOO 
Students  have  been  examined. 

One  of  the  most  far  reaching  educational 
results  of  the  war  of  1870.  with  its  cmt 
lesson  of  the  importance  ot  national  conc^ 
tioo.  was  the  law  of  1873  passed  in  Samnqr 
making  attendance  at  oontinvadon  adieots  eo»> 
pulsory  for  three  jrears  (that  is  up  to  17  years 
of  age)  in  that  kingdom.  The  Saxon  law  ap- 
pears to  have  been  justified  by  the  expericru  <■  ,.f 
a  generation.  There  is  no  doubt  that  in  this 
matter  of  continuation  schools,  as  in  so  many 
other  fields  of  social  organization,  the  adoption 
of  compulsion  has  been  facilitated  by  the 
habituation  of  the  working  classes  to  emnpul- 
sory  military  service. 

Adult  education  fomt  an  iaBpoitant  port  of 
the  educational  woilt  of  Drnmarlr  also.  CMI- 
dren  of  ability  who  can  pass  the  requirrd  ex- 
aminations are  sent  on  from  the  communal 
schools  to  the  middle  school,  i^ynm.i'-ium  arid 
university  at  State  expense.  Most  other  chil- 
dren go  to  work  after  five  years  at  scho<il  but 
a  fair  percentage  of  them  go  to  evening  classes 
not  only  for  technical  training  hot  also  for 
higher  education  fenerally.  and  many  attend 
University  Extcnsum  lectures  regularly  for 
years  after  tlMy  leave  school.  *A  great  social- 
educational  movement  was  started  in  Denmark 
in  the  late  Wl's.  The  ptiniirv  object  of  this 
mo\cment  which  was  ortrain/ed  and  is  still 
workeii  by  >uiiieii!s  ol  the  (  openhagen  Univer- 
sitv,  \Mth  itie  cordial  help  of  the  professors,  is 
ill  di  iw  ti  k-ether  the  diverse  sections  of  the 
cummunity,  to  weave  bonds  of  friendly  sym- 
pathy beinveen  them  and  to  spread  the  light 
among  even  the  lowest  sections.  Stndenu  hold 
night  schools  in  the  Copenhagen  eooummal  day 
schools  and  give  lessons  there  gratis  to  all  the 
working  men  and  women  who  care  to  go. 
There  are  more  than  100  teachers  and  more 
than  2.(XX)  are  taught.  On  Sunday  night  there 
are  free  popular  lectures  by  students  and  pro- 
fessors to  which  the  working  classes  tiock  in 
thousands.  The  Danes  boast  that  in  their  cotm- 
try  there  is  no  'unenlightened  class'  and  tbcgr 
do  so  with  good  reason.* 

WfLUAM  R.  WATSOtf, 

ChUf  Educational  Extenjion  Ditision.  State 
l^'-farlmfHt  of  Education.  .-l//>ti»iv.  V  >' 

SUPPLBUSNTARY  PROCEEDINGS 
are  in  die  nature  of  a  civil  and  couiuble  actfoo 
wherebv  property  of  a  judgment  aebtor  may  he 
reached,  where  said  property  cannot  be  taken 

under  the  usual  process  of  »  xccutiou  ;  its  object 
primarily  is  to  discover  the  property  of  a  judg- 
ment debtor  which  is  subject  to  execution,  atul 
to  Icam  if  the  debtor  p<isscsscs  or  controls  any 
property  which  is  applicable  to  the  satisfaction 
of  the  judgment.  Any  creditor  who  has  re- 
duced his  claim  to  a  judgment  and  issued  exe- 
cution thereon  mur  institute  supplementaiy  pro- 
ceetKngs,  and  the  first  cretfitor  who  docs  so  and 
prosecutes  the  proceeding  with  due  diligence 
obtains  a  prior  hen  on  the  assets  of  the  debtor. 
Siipplenu  !itar>  prfKcedinK's  exist  and  are  regu- 
lated according  to  the  statutes  in  each  State; 
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some  jurifldictioiis  aflFord  modi  the  nme  remedy 

through  other  means  ;  many  States  do  not  allow 
the  remedy  agaiubi  corporations.  In  some  ju- 
risdictions certain  clasbcs  of  property  are  ex- 
empt, as,  for  example,  wanes  earned  by  the 
debtor  within  a  specified  lime  next  before  the 
institution  of  the  proceedings,  the  period  vary- 
big  with  die  statute.  OHecs  for  examination 
In  suppIoncntaTy  proceedings  are  granted  by 
a  judge  having  jurisdiction  according  to  the 
statutes  under  which  the  right  to  maintain  the 
proceeding  is  derived  and  may  be  held  before  a 
judge  or  refcrtc  appointed  for  the  purpose;  this 
order  must  be  served  upon  the  person  to  be  ex- 
amined and  it  may  be  set  aside  on  arconnt  of 
any  defect  but  otherwise  must  be  complied  with. 
If,  from  the  examination,  it  appears  that  the 
n^Bdiettt  debtor  has  in  his  possession  or  under 
Ilia  oomtrol  fwofierty  or  tnone;^  by  which  a  judg- 
ment may  be  satisfied,  the  judge  may,  in  his 
discretion,  direct  the  d^tor  or  person  holding 

said  properly  for  him  to  deliver  the  property 
to  a  receiver  for  the  purpose  of  applying  same 
to  the  judgment.  One  wlio  disregards  or  diso- 
beys the  orders  oi  the  judge  in  these  proceed- 
ings is  subject  to  punisnment  lor  contempt. 

SUPPLICANTS^  the  name  assumed  fay  the 

Presbyterian  petitioners  against  the  introduction 

of  Archbishop  Laud's  Service  Hook  and  the 
Book  of  Canons  into  ihe  Church  of  Scotland: 
as  their  petition  had  no  etTcct  tlic  Supplicants 
in  Ibia  signed  the  National  Covenant  and  Con- 
fession of  Faith,  which  that  year  were  ratified 
by  the  General  Assembly ;  thereafter  th^r  were 
faiown  as  Covenanters  fq.v.>. 

SUPPLY  RAILWAYS.  Under  this  des- 
ignation are  included  ail  railways,  except  com- 
bat railways,  that  may  be  constructed  or  used 
for  the  supply  of  an  army  in  the  field.  They 
may  vary  from  a  light  puriablc  track  to  a 
standard-gauge  road.  Their  principal  uses  arc 
to  connect  the  army  with  its  base;  to  connect 
permaitcnt  camps  with  the  nearest  existing  rail- 
way; to  form  a  bdt  Hne  around  a  besieged  place 
outside  the  field  of  observation;  to  form  a  belt 
line  inside  the  line  of  defense  of  a  besieged 
place;  for  the  movable  gun  defense,  and  for  a 
general  supply  line  to  supply  an  army  in  a  per- 
manent position.  In  extreme  cases  a  railway 
may  have  to  be  constructed  to  supply  an  ad- 
vancing army  when  local  conditiom  preclude 
otiher  means  of  transportation. 

Regardless  of  the  gauge,  the  same  underlying 
principles  govern  the  construction  of  all  such 
lines,  and  having  a  plan  for  the  operation  and 
maintenance  of  an  existing  line  of  railway,  it  is 
easy  to  adapt  it  to  the  rctiuiremcnts  of  a  tem- 
porary line.  The  principal  considerations  that 
govern  in  planning  for  such  a  line  arc  (1^  the 
amoant  of  army  supplies,  troops  and  anunals 
that  must  be  handled;  (2)  the  tune  that  can  be 
prmritted  for  Its  constmction;  and  (3)  the 
amount  of  transportation  necessary  to  place 
liie  railway  supplies  on  the  work  which  applies 
particularly  to  operations  beyond  the  sea.  This 
latter  condition  ordinarily  necessitates  a  nar- 
row-gauge railway  for  a  supply  railway  in  a 
country  beyond  the  sea.  Local  conditions,  such 
as  a  large  supply  of  Standard-gauge  material 
and  rolling  stock,  may  render  advisable  the 
boil^inir  ot  a  atandard-gauge  railway  for  oper- 
ations from  a  friendly  land  base;  but  where 
conditions  extremely  favorable  to  a  standard- 


gauge  line  do  not  exist,  a  narrow-gauge  railway 

will  probably  he  decided  upon  in  the  general 
case  of  supply  railways.  The  weight  of  the 
materials  and  rolling  stock  is  so  much  smaller, 
the  bridges  can  be  so  much  lighter,  and  the 
earth  work  is  so  much  less  than  for  a  standard- 
gauge  road  that  the  narrow-gauge  railway  is 
decidedly  ea»er  and  quidcer  to  build. 

In  case  an  official  report  is  desired  by  the 
commanding  general  before  he  decides  whether 
or  not  to  construct  the  line,  the  entire  sur\cy 
and  the  estimates  must  be  finished  before  the 
report  is  made.  This  report  is  accornpaiued  by 
maps  and  prot\k*s  showing  the  ruuieis  cua^dcred 
and  the  final  location  decided  upon,  and  the 
reasons  therefor.  It  also  .shows  the  approxi- 
mate cost  of  material  and  of  civilian  labor,  the 
amount  and  cost  of  rolling  stock  and  other 
equipment,  the  capacity  of  Uie  line  when  it  is 
completed  and  the  time  that  will  he  necessary 
to  complete  the  work  as  de.sired.  In  case  it 
has  been  detimtel.v  decitK'd  in  advance  to  liuild 
the  line,  the  cost  and  time  are  only  considered 
in  that  they  must  be  kept  as  low  as  practicable, 
and  the  survey  need  not  be  completed  before 
ematructioa  work  begins.  See  MiurABY  Rmi^ 
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SUPPOSITORY,  a  medicinal  compound 
prepared  in  the  form  of  a  cone,  sphere,  or  cyl- 
inder, for  introduction  into  ilic  rccunn,  urethra 
or  vagina,  there  to  be  dissolv  ed  (meUing  grad- 
ually by  the  heat  of  the  body)  for  the  purpose 
intended,  as  action  on  inflamed  mucous  mem- 
brane, evacuation  of  the  bowel,  etc, 

SUPPURATION,  a  morbid  process  in  ani- 
mal  tissues  which  gives  rise  to  the  formation  of 
pus.  It  is  one  of  the  destructive  terminations 
of  inflammatory  action.  The  inHammatory  leu- 
cocytes, instead  of  developing  into  hbre-eeils 
and  forming  tissue  become  developed  into  pus- 
globules,  and  the  exudation  breaks  down  more 
or  less  completely  into  a  creamy  fluid  called 
pus,  which  consists  of  these  globules  floating  in 
serum,  the  liquor  puriv.  Pus-globules,  as  seen 
out  of  the  body,  are  but  little  different  in  ap- 
pearance from  leurocyti  s  Thr  leucocyte,  when 
treated  with  acetic  acid,  displays  the  apin  a  ranee 
of  a  nucleus  in  its  interior,  that  appc  uance 
being  usually  regarded  as  the  result  of  a  shrink- 
ing of  the  protoplasm  of  which  it  is  composed. 
The  pus-globii!c  shou  s  more  distinct  trace  of 
a  membrane,  and  is  frci|iiently  manv-nuclcated 
when  treated  with  acirl,  a  omditiiin  which 
Rindtleisch  regards  as  indicating  a  tendency 
to  degenerate  and  break  down.  Many  of  the 
corpuscles  of  pus  display  no  difference  in  char- 
acter from  the  blood-leucocytes,  having  only 
single  nuclei,  showing  the  same,  amoeboid  move- 
ments, and  beifig  in  fact  obviously  the  same 
things  both  in  structure  and  function.  Suppu- 
ration is  not.  in  most  cases,  wholly  ;i  destruc- 
tive process,  but  serves  al^o  as  otn  o!  ibe  usual 
modes  of  repair  The  result  of  'he  proress  of 
suppuration  is  thus  twofold,  being  in  part  de- 
structive and  in  part  constructive.  Suppuration 
in  the  interior  of  the  bodv  usually  terminates 
in  the  fonoation  of  an  abscess;  but  in  some 
eases  the  matter  is  difinsed  throngli  the  inter* 
srices  of  the  part,  ami  is  termed  diffttse  inflani>- 
mation. 
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SUPRALAPSARIANS,  suVa  'ap-a  rl 
4n/,  tliiiM-  Calvinistu  thcolnKians  who  maintain 
th«-  strut  di.itriins  of  rrcdL^iimatioii,  Klccliim 
of  dracc  and  Kcprubattoii,  namely,  that  ihc  Cre- 
ator for  His  own  glory  decreed  Uie  fall  of  man 
and  the  consequent  introduction  of  sin  into  the 
world;  and  inat  the  election  of  some  to  life 
everlasting  and  the  damnation  of  others  was 
made  ■beyond"  (or  before,  su^ra)  Adam's  fal^ 
and  was  m  no  way  consequent  on  it  of  depend- 
ent upon  it.   See  Pru>kstinatiun. 

8UPKANATURALI8M.   See  SurawAi^ 

VKALISM. 

SUPRARBMAL  CAPSULES,  two  small, 
ductless  friandiilar  bodies  situated  at  the  front 
portiim  of  the  upper  end  of  each  kidney.  They 
are  generally  dasnfied  with  the  spleen  and 
umihr  ttmcturet  as  dtKtless  ttlands.  Each 
suprarenal  capsule  exhibits  a  yellowish  color. 
Th.'it  <-if  the  ri;:ht  kiiliny  is  snmi-what  of  trinti- 
^lar  ilnjic^  ilif  It  It  luitiv;  of  --I -tiu-A li.it  crcs- 
Centic  form.  In  snrtic  cusr,  tluM-  hodiis  may 
be  hardly  recoKnizahlc  on  accotmt  of  their 
minute  size.  Their  average  weight  is  from  one 
to  two  drams.  Each  capsule  is  connected  to  its 
Iddncjr  bf  areolar  tissue  only,  no  vascular  or 
other  connections  existing  between  the  glands ; 
and  ndther  capsule  has  any  outlet  or  excretory 
dnct  They  lie  behind  the  peritoneum,  or  lin- 
ing membrane  of  the  abdomen,  the  front  sur- 
f.ii  I  of  the  right  suprarenal  i  af>Mile  being  in 
roniract  with  the  tmder  surface  of  the  livir,  (lie 
v.itm  v'.irf.uc  of  the  left  being  in  rtiariiiii  with 
the  pancreas  and  spleen.  The  capsules  derive 
their  blood  from  the  aortic,  renal  and  {rfircnic 
arteries,  and  return  their  blood  by  the  supra- 
renal vdn,  which  receives  its  blood  from  the 
net-worit  of  the  nseduUary  portion,  and  also 
partly  from  the  cortical  soMtanee  of  die  organ. 

The  nt  rses  of  the  suprarenal  r,-ipmileS  arc  nu- 
merouft,  and  are  Iiraiiches  of  the  solar  and  renal 
plexuses  .md  of  the  jihrenie  and  pncumogastnc 
trunks.  The  sniiraieiial  (■ap>iiles  are  present  in 
all  mammals,  .iiui  .ire  l.ir^i  ^l  in  Riidcntia,  and 
smallest,  proportionally,  in  the  whales,  in  which 
they  arc  lobulated  or  divided  into  lobes.  In 
birds  they  are  of  small  size,  and  exist  Kenerally 
on  the  inner  aspects  of  the  lddoey&  In  sharks 
they  exbt  as  a  single,  long,  lobular  organ  lying 
behind  the  kidneys;  and  in  frogs  and  tf>ads  they 
appear  a^  ycllnwi>h  patches  on  ih-  kiilnev. 
They  arc  aNo  lobular  in  siurKcuiis  ,iiul  other 
fishes,  and  in  newts  and  l'nni,-tij  generally. 
That  these  Iwdici  may  have  some  important 
funilicni  to  discharge  in  connection  with  the 
bluod-circulation  of  the  embnro  is  a  highly  reai- 
sonable  suggestion ;  but  further  than  this  gen- 
eral statement  physiology  cannot  certainly  pro* 
ceed.  Facts  of  much  interest  in  connection 
with  these  bodies,  however,  hav  e  been  observed 
in  cases  of  Addison's  disease  (<|  v  ),  The  ac- 
tual disea'-e>  tn  which  ihise  Iioilii  s  are  liable 
rdiisj-,!,  .,t  hypertrophy  or  enlai  ^.'i  :m  iii,  atrophy 
or  wastiii^',  tuberculous  (legem  t.iiiou.  fatty  dis- 
ease and  occasionally  cancerous  infiltration 

SUPREMACY,  Royal,  a-,  a  term  in  Kng- 
lish  law.  IS  prarficallv  resinned  to  deiiotr  the 
authoritv  of  the  Crown  in  mali<  rs  ecrli  •ii.istiral. 
Afli-r  the  .i'">liiioii  of  the  papal  -iipreni.icv  at 
the  Kngltsh  kcformatioo,  the  royal  vnprcmacy 
was  affinm-d  by  various  acts  ander  Henry  VIII 
and  Elisabeth,  all  enfordnir  an  oath  of  suprcm- 


acy.  The  o.iih  ua>  taken  by  holders  of  public 
utliccs  along  with  the  oath  of  aikgiaoc4L  and 
afterward  with  that  of  abjuration,  uatd  the 
three  were  consolidated  in  one.  Tht  reviaad 
oath  of  allesiancc  imposed  upon  members  of 
Parliament  does  not  ei^rcssly  affirm  the  royal 
Sttpremacy  in  ecclesiastical  matters.  Supremacy 
acts  were  passed  in  l'.^4.  l.'''J  and  l^'^' 

8UPRSMS  COURT  OF  THS  DIS- 
TRICT OP  COLUMBIA.  SceOwar. 

SUPREME  COURT  OF  JUDICATURE; 

a  legal  tribunal  in  whtdi  are  united  all  the 
higher  courts  of  justice  in  England,  exclusive 
of  the  appellate  jurisdiction  of  the  House  ol 
Lords  anu  of  the  Privv  Comtdl.   It  dates  fnmi 

the  Act  of  1873.    S' <  Cn-  ur 

SUPREME  COURT  OF  THE  UNITED 
STATES,  The,  is  a  cardinal  feature  of  onr 
hederal  represcnutivc  governoient,  bAli 
and  harmonizing  all  its  parts,  a  tribunal 

has  received  the  general  approval  and  mi  

tion  of  foreign  jurists  and  staiosmen,  and  com- 
mands the  universal  respect  ..n  !  confidence  of 
the  people  for  whom  it  ailministers  justice. 
The  Federal  Convention  of  1787,  which  framed 
our  (  onsiitulioii  and  created  this  unique  tri- 
bunal, was  comivosed  mostly  of  members  of  the 
legal  profession,  which  has  always  in  America 
been  the  chief  nursery  oi  .statesmen;  but  Wash- 
ington, the  soldier,  presided  and  Franklia,  the 
philosopher,  advised  at  every  step.  The  oKn- 
ocrs  of  the  convention  were  undoubtedly  chosen 
from  the  best  qualified  men  that  the  count rv- 
could  furnish  for  tin  im-nu  i  i  ai-  work  v»hich 
was  set  before  them,  llitir  merit-  have  been 
sc.  universally  rei  o^-ni/cd  th.ii  it  i-  n-t  iieLe->.iry 
to  repeat  any  of  the  emphatic  tril  utcs  which 
many  great  Englishmen  have  paid  to  the  resiUtS 
of  their  labors.  Their  work  was  finished  in  four 
months"  secret  session  at  Philadelphia,  but  most 
of  them  had  been  in  training  for  it  through 
2t)  long  years  of  trial  and  trouble.  From 
1765.  the  time  of  the  passage  of  the  Stamp  Act. 
which  was  passed  through  l>oth  Houses  ot  Par- 
liament \'.itb  little  <ipposition,  the  C(i!oiii,is,  and 
esprciall\  the  lawyers  of  the  Colonics,  had  been 
careful  and  earnoi  students  ol  the  principles 

of  free  government. 

In  1774,  havintc  exhausted  in  vain  all  appeals 
to  king  and  Parliament  for  a  redress  of^  their 
grievances,  they  sent  delegates  to  a  Continental 
Congress  to  deliberate  on  the  state  of  public 
affairs,  and  in  this  Congress,  which  lasted  for 
seven  >T.-»rs.  many  of  the  furiirc  framers  of  the 
Constitution  who  were  membi  r*  of  it  found  a 
most  instructive  school  of  -.tatesmnnship.  and 
cnnstantlv  di  \oted  thein-elves  to  the  social  and 
political  ( 'lucarion  of  the  colonists  in  matters 
of  government  and  of  public  law  and  popular 
rights.  In  1776,  as  the  representatives  of  the 
I'nited  Stales  of  America  in  General  Congress 
asstmblcd.  appealing  to  the  Supreme  Judge  of 
the  world  for  the  rectitude  of  their  intentions, 
they  did,  "in  the  name  and  by  the  authoritv-  of 
the  anof]  pi-oplc  of  the  Colonies,  solemnly  pub- 
lish and  ileelare  that  these  Ignited  Tolonies  arc. 
and  of  rik-ht  outfht  to  h>e.  free  and  independent 
States:  th.n  ibey  are.  and  of  right  ought  to  be, 
absolved  from  all  allegiance  to  the  Britisb 
(.  rown ;  and  that  all  political  connection  between 
them  and  the  Slate  of  Great  Britain  is  and 
oagfai  to  be.  totally  dissolved.*  They  dedafcd 
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•that  as  free  and  independent  States  they  have 
full  iKiwer  to  levy  war,  conclude  peace,  cuntraci 
alliances,  establish  commerce,  and  to  do  all 
other  acts  and  things  which  independent  States 
may  of  right  do,"  and  for  the  support  of  this 
dKlanttion,  with  a  firm  r«liancc  on  the  protec- 
tion of  Divine  Providence,  they  mtttually pledged 
10  each  other  tfadr  lives,  their  forttmes  and  tfieir 
nmd  honor.  From  toe  hotir  of  the  Dedara- 
tion,  the  men  who  made  it,  and  all  the  other 
statesmen  of  the  Colonies,  had  to  pive  renewed 
and  constant  study  to  the  whole  science  of  pov- 
ennnent.  As  they  proved  able  by  force  of  arms 
to  make  good  this  declaration,  the  United 
Colonies  became  from  its  date  a  new  nation, 
over  which  Congress,  by  general  consent  aixi 
aOQIliesoeace,  exercised  the  powers  of  a  general 
gOvenUDCnt,  for  all  the  purposes  of  the  very 
Mikw  cBiigeBcy  which  had  called  it  into  exist- 
cnce  Bat  it  was  a  government  by  Congress 
only,  with  feeble  and  undefined  powers,  without 
an  executive  and  without  a  judiciary.  While 
the  war  lasted  it  barely  sultiicd,  and  afforded 
daily  object  lessons  of  its  own  defects  and  of 
what  was  required  for  a  bettCf  gOVeCWBent 
when  better  days  should  come. 

The  several  individual  States,  being  ^solved 
from  the  ro^al  charters  under  which  they  had 
before  practically  managed  their  own  aflairSi 
adopted  written  constitutions,  based  in  cadl 
case  upon  the  sovereignty  of  the  people,  to  take 
^e  place  of  the  former  dominion  uf  I'arliament. 
An  epoch  of  constitution  makmg  set  in,  during 
which  the  principles  of  representative  popular 
KOveniment  were  discussed  and  understood. 
Virginia!  the  largest  uf  the  States,  the  home  of 
Washington,  Jefferson.  Madison  and  Monroe, 
who  were  to  he  four  out  of  the  first  five  Presi- 
dcnu  of  the  United  States*  took  a  IcatUag  part 
New  Hampshire  had  already  framed  a  tempo- 
rary form  of  goveniment  "during,*  as  they  said, 
*Ae  unhappy  and  unnatural  contest  with  Great 
Britain."  South  Carolina  and  New  Jersey  had 
followed,  but  in  the  case  of  the  former  it  was 
expressly  declared  that  the  Conslituu i  n  i  tab- 
lished  was  "established  until  an  accummodatioo 
of  the  unhappy  differences  between  Great  6li« 
tain  and  America  could  be  obtained.* 

Massachusetts,  ia  1780.  with  the  utmost  pains 
and  deliberation  prepared  and  adopted  a  com* 
plete  Constitution,  in  whidi  the  powers  of  gov- 
ernment were  carefully  distributed,  with  the 
solemn  declaration  that  neither  the  legislative, 
executive  or  judicial  dcpartnuiit  should  ever 
exercise  the  powers  of  either  of  the  others  "to 
the  end  that  it  may  be  a  (^ovennnenl  of  laws 
and  not  of  men."  During  the  war  ihc  other 
colonics  were  engaged  in  the  same  business  of 
founding  States  upon  the  principles  of  civil  and 
religious  liberty,  embodied  in  written  constitu- 
tions. Rhode  Island  alone,  foonded  by  Roger 
William*,  the  great  apostle  of  toleration,  having 
receivt  d  from  C  harles  II  in  1603  a  royal  char- 
ter, suffsisted  under  it  until  1842  without  adopt- 
ing any  written  Constitution. 

But  It  was  not  only  in  the  individual  Slates 
that  the  framers  of  our  Constiiutinu  wen  in 
alt  those  years  gathering  knowledge  and  experi- 
ence in  the  science  of  popular  go\'ernment. 
From  the  very  date  of  the  Declaration,  Con- 
gress, conscious  of  the  inadequacy  of  its  pow- 
ers, even  for  the  purposes  of  carrying  on  war 
and  conducting  foreign  affairs,  entered  upon 
the  iKMpel- nnd-  - diffiout  tadt  of  vmnffng  a 
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scheme  which  should  euahle  h  more  dBdently 
to  conduct  those  affairs  which  were  of  common  • 
interest  to  all  the  people  of  the  13  States, 
and  which  no  one  of  them,  nor  all  nf  them 
individually  could  control  After  two  \ears 
they  adopted  and  submitted  to  the  Slates  what 
they  styled  "Articles  of  Confederation  and  per- 
petual Union,*  but  it  was  not  imtil  March 
1781  that  powers  of  Congress  were  en- 
larged by  the  final  ratification  of  Uiese  articles 
by  the  delegates  of  all  the  States.  But  this 
attempted  bond  of  union — a  crude  experiment 
in  the  formation  of  a  national  government  — 
proved  little  better  than  a  rope  of  sand,  and  ut- 
terly failed  to  accomplish  the  purposes  intended. 
While  the  war  lasted  the  tremendous  pressure 
of  their  coovnon  danger  and  common  distress 
kept  the  States  together  and  made  them  obedi- 
ent to  the  request  of  Congress  which  really  had 
no  power  to  command,  but  as  soon  as  this 
external  pressure  was  taken  ^jIT,  they  fell  apart, 
and  each  asserted  its  independent  sovereignty. 
So  jealous  were  the  States,  which  had  just 
escaped  from  the  dominion  of  one  central 
power,  of  anything  which  should  seem  to  cre- 
ate dominion  over  them  in  another,  that  al- 
though upon  paper  they  had  laid  many  re- 
straints upon  their  own  action,  and  conMrred 
upon  Congress  extensive  powers  over  their 
Fi  (U  ral  alT.iirs,  they  had  carefully  refrained 
fiiiii  any  sanction  to  those  powers  and 

from  i^i  ia  Congress  the  means  of  com- 

pelling obedience  to  its  enactments.  The  .Ar- 
ticles provided  for  no  Federal  executive  and  for 
no  judiciary  department,  although  they  author- 
ized Congress  to  provide  for  the  settlement  of 
buuudaiy  disputes  between  States  and  to  ap- 
point courts  of  prize  and  for  the  trial  of 
piracies  and  felomes  on  the  high  seas.  More- 
over, Congress  could  not  of  its  own  authority 
raise  a  dollar  of  money  for  revenui  or  a  single 
man  to  recruit  its  armies.  It  could  only  make 
reiiuisitioti>  lor  nun  .iiid  money  upon  individual 
States,  which  met  them  or  not  as  they  found 
it  eonvadait  Nor  oontd  it  proceed  at  all  in 
die  exercise  <kf  die  principal  powers  nominally 
coiiferred  upon  it  tmtil  nine  States  assented  to 
the  same.  One  of  the  leading  writers  of  the 
time  tkua  dncribes  iht  powers  of  Congress 
wider  this  Coofederatkm: 

*  By  this  political  eotofMet  tiw  Uidtad  Sutas  in  CoaglMi 
•Membled  have  exchiaive  power  for  tlie  foUowuig  pttrpoMi^ 

without  b«n«  ahlf  t  ' fxM^te  rme  of  them.  They  may  malcB 
and  oondiade  Treaties,  liui  can  only  recommend  the  ohscrv- 
aace  o<  Uvm.  They  nuy  appoint  AmbMsadofs,  but  cannot 
diirfty  vmn  the  expense  of  tlieir  Ublca.  They  may  borrow 
meoKf  bt  their  own  name  on  the  faith  of  the  t7nion,  iMt 
cannot  pay  a  dnllar.  They  may  c  >in  money,  but  they  cannot 
purvha»c  luncic  o'  lmlln>ii,  Thty  tr.ay  make  war  and 
determine  what  number  of  troopa  are  neccMsry,  tMt  cannot 
iBiM  a  angle  aoMMT.  fadnrtttlMr  nrdMlmevwytUBa; 
and  do  aothinB." 

Jud^e  Story  says  that,  strong  as  this  lan- 
guage IS,  it  has  no  coloring  beyond  what  the 
naked  truth  would  justifv,  and  even  Washing- 
ton himself  wrote :  "The  Confederation  ap- 
pears to  me  to  be  little  more  than  a  shadow 
without  'In  substance,  and  Congress  a  nugatory 
body,  their  ordinances  being  little  attended  to" 
Of  course,  under  such  a  system  our  national 
affairs  drifted  steadily  and  raoidly  from  had 
to  worse.  Interest  on  the  piibBc  debt  could 
not  be  paid,  nor  the  ordinary  expenses  of  gov- 
errnnait  he  provided  for.  The  treaties  which 
had  been  made  couM  not  be  carried  oat,  and 
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foreign  nalion.>>  would  not  deal  in  the  way  of 
new  trcatic!>  with  (he  envogw  of  a  bodbr  wbicih 
bad  no  head  and  no  power  to  perfomi  wlutt 
they  should  agree  to  in  its  behalf.    Our  ex- 

tirnal  Ci.ninurcf  was  at  the  mercy  of  forriRii 
nations,  uh<)H"  laws  contrived  for  its  desiriic- 
iion,  1,  i>n^;rt-MS  Coiild  i\"  noihin^;  to  counteract. 
And  worst  of  all,  onr  domestic  commerce, 
which  lieiween  all  ihc  cttiiens  of  one  nation 
should  be  free  and  eaual.  was  at  the  mercy  of 
the  caprice  or  selfisnness  of  each  individual 
State.  There  were  many  boundaryr  disputes  be- 
tween States  which  threatened  civil  war.  Fed- 
eral laws  were  a  dc.ul  letter,  without  Federal 
courts  to  expound  an<l  dcfuic  their  true  mean- 
ing and  ofHraiion.  cjr  an  executive  to  see  that 
they  were  properly  executed.  There  was  a 
Itenenl  failure  as  yet  to  realize  in  actual  en* 
joyment  the  advantages  we  had  won  by  seven 
years  of  war,  and  everything  seemed  drifting 
toward  laiikruptcv.  disunion  am!  .iii,iiihv  But 
these  very  detects  of  the  C Oiiltilitatum,  and 
the  evils  which  rrsiiltr<i  fmni  them,  demanded 
the  constant  exercise  of  the  best  brams  in  all 
the  States  to  understand  and  to  remedly  tiiaa» 
and  opened  a  new  school  for  all  our  statesmen 
in  the  study  of  constitutional  government. 
When  Washington  had  laid  down  his  sword 
and  surrendered  his  commission  to  ConRrcss. 
aftrr  the  vit;iimv,'  of  the  treaty  of  pearc  which 
ackiKiu  If  (Igi  d  the  independence  of  the  United 
States,  he  exhorted  his  countrymen  by  all  they 
held  dear  to  provide  for  the  establishment  of  a 
Strung'  and  stable  government  as  the  on^JT  ttOlpe 
of  retaining  the  bberties  thor  had  won:  and 
from  that  hour  until  the  Federal  Gmstitution 

wa-  made  and  ra'ificd  he  and  Hamilton,  and 
Franklin  ;md  Madis<jis.  .iiid  all  the  other  great 
statesmen  v.  h  •  in.idc  it,  or  helped  to  secure  its 
adoption,  were  engaged  in  the  constant  study 
of  the  prindptes  of  free  govcniment  and  in 
enforcing  them  upon  the  attention  of  thdr  fel- 
low citisens,  so  that  they  came  to  the  per- 
formance of  their  great  duties  in  the  Federal 
C  onvention  as  graduates  of  the  best  practical 
school  (  I  C  onstitutional  Law  that  the  world 
ha»  ever  bccn. 

Thdr  allotted  task  was  to  create  a  NatlOMl 
Government  which  should  raach.  for  its  own 
proper  purposes,  by  its  own  power,  every  man 
and  every  foot  of  territory  in  the  whole  United 
States,  and  should  at  the  same  time  leave  un- 
touched and  undiniinishid  the  complete  control 
hy  each  State  of  all  its  infernal  and  dfimestic 
affairs  —  which  should  be  entirely  adequate 
Without  aid  from  the  States,  to  Rovem  the  peo- 
ple effectively  in  all  matters  that  involved  the 
general  interest.s  uf  all,  to  deal  with  foreign 
nations  with  the  whole  power  and  resonrces  of 
the  entire  p<  opU  behind  it,  in  all  the  exiKcncics 
of  peace  and  war,  and  to  accomplish  all  this 
with  the  K.isi  po'.sible  vestiuK  of  arbitrary 
power  in  any  department  or  otliccr  of  the  new 
government.  Hiey  differed  in  opinion  and  senti- 
ment en  many  points*  hut  all  agreed  in  a  au- 
preme  dread  of  arbitrary  power,  whedier  it 
should  be  exercised  by  the  executive,  the  leeis- 
lative  or  the  judiciary  dej)arinu iil.  whether  by 
a  single  man  i>r  I  v  a  majorit>  of  all.  for  ihcy 
ronsidcred  th.it  ihi  inajoru>  without  any  re- 
strictions upon  its  power  might  become  quite 
a>  dangerous  a*  any  other  despot    They  did 


not  believe  with  my  I^rd  Coke  that  absolute 
despotic  power  must  in  all  governments  reside 
somewhefc  Thcv  cariiod  this  distrust  of  aihi- 
trary  power  So  far  that  they  actually  tied  the 
hands  of  the  people,  whom  they  rcRarded  as 
the  source  of  all  political  power,  .md  deprived 
them  of  the  rij{hi  to  considi  r  jii>  aintrnlment 
of  the  Constitution  until  it  houM  Kc  pri>(>oscd 
b^  a  vote  of  two-thirds  i,i  tM  th  houses  of 
CouKress  or  by  a  Convention  called  by  Con- 
gress on  the  application  of  the  legislatures  of 
two-thirds  of  the  States,  and  deprived  them  uf 
the  power  of  voting  directly  upon  any  amend- 
meirtt  ^Mkh  could  only  be  ratified  by  the  legis- 
latures or  conventions  of  three-fourths  of  the 
Sutes. 

In  other  words,  the  people  of  the  I'nited 
States  who  ordained  the  CoiiMnuiujn.  dcpri\ed 
themselves  of  the  power  to  modify  it  by  the 
direct  vote  of  a  majority  or  tWO-lhuds  or  even 
threc-i|uartcrs  of  their  own  nnahers.  whether 
that  number  should  he  JilOOOyOOO  or  aMNntOOOi 
The>-  must  act  ddihoaldy  and  indirectly 
through  CcmRresses,  lefislatnres,  conventions 
and  primary  elections    Truly  a  rare  instance  of 

1>olitical  self-restraint  at  the  basis  of  free  popu- 
ar  government.  Om-  ot  tlu-  t>est  detiiu'n.tis 
of  the  objects  of  such  government  is  contained 
in  the  preamble  of  the  Cdnttiiutfon; 

•We,  the  Pcoplf  n(  the  Itnited  Sutes.  in  fjnler  l/>  fofra  s 
more  perftct  t'nkm.  ettablnh  josticr,  insuir  domestic  tnui- 


«}«iiity,  provide  for  tite  common  <lefenoF,  promote  llw  gwl 
wdfaf*  Mid  MOure  tbt  talwwngi  of  litwrty  to  oamlrm  m4 
ow  jtf  fliljj  do  ofdsfai  aad  gaMbliih  this  CoMlinMiM  for 


It  was  to  "establish  justice"  for  liir  pr.  pie 
of  the  United  States  that  the  Federal  judiciarv, 
with  the  Supreme  Court  as  its  head,  was  crr- 
ated.  It  forms  the  balance  wheel  by  which  the 
affairs  of  the  nation  and  its  relation  to  the 
States  are  kept  in  working  order,  and  is  itsdf 
held  in  check  by  the  power  of  the  President  to 
appoint  its  members  as  vacancies  may  occur, 
and  by  the  power  of  Congress  to  impi  ach  thrm 
for  misconduct,  to  regulate  the  measure  of  its 
appellate  jurisdiction  and  to  increase  or  diminish 
its  numbers.    The  permanent  stabili^  of  the 

t'udicial  power  is  assured  by  its  being  imbedded 
R  die  Constitution,  with  a  juiisdiction  co-ordi- 
nate with  that  of  the  cxecntive  and  legislathre 
departments,  by  the  extreme  difficulty  in  the 
wav  of  any  amendment  that  would  impair  it, 
and  by  the  universal  conviction  which  the  ex- 
perience of  a  century  ha*  produced,  that  its 
continued  existence  with  the  full  etijoyment  of 
its  prcaent  functions  is  absolutely  essential  to 
the  successful  working  oi  our  scheme  of  popu- 
lar representative  government 

The  irreat  achievement  of  the  framers  of 
the  Constitution,  was  so  to  distribute  the  powers 
of  government  between  the  States  and  tne  N*a- 
tion.  as  to  give  the  latter  supreme  control  over 
all  subjects  that  concerned  the  general  interests 
of  all,  and  reserve  to  each  of  the  former  ex- 
chisivc  control  over  local  affairs  which  con- 
cerned only  its  own  territory  and  people,  and  to 
do  this  in  such  a  wav  that  the  State  and  Federal 
admiijistr.iiuiii^  should  not  ilash  in  actual  opera- 
tion They  kmw  will  tin  iirip<irtaiice  of  a 
distribution  of  the  |>owers  m  ktovi  riimeni  l>c- 
iween  the  three  great  de)i.irimeiits  They 
created  a  Congress  on  which  they  coufenrcd 
legislative  powers  over  IS  cnumeraicd  suhiccts. 
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■acessarily  involvinR  the  general  interests  of 
people  of  all  the  States  and  essential  to 
national  sovereignty,  including  the  levying  and 
collection  of  taxes  for  Federal  puipoMSk  the 
iKHTOiwin|(  of  money,  the  regulatioa  of  0001- 
merce  with  foreign  nations  and  among  the 
several  States,  the  coining  of  money,  declaring 
war,  raising:  and  supporting  armies,  and  main- 
taining a  navy.  They  placed  such  limits  upon 
the  exercise  by  Congress  of  legislative  power 
as  should  prevent  its  interference  with  Icgiti- 
matc  local  administration  by  the  States,  or  with 
the  fundaitiental  rights  of  the  citizens,  and 
put  such  priAibitions  upon  the  legislative  power 
of  the  States  as  should  prevenU  their  interfer- 
ence widi  the  general  powers  and  functions  of 
the  Federal  government.  They  vested  the 
executive  power  of  the  Federal  government  in 
the  President,  who  was  made  commander-in- 
chief  of  the  army  and  navy  and  of  the  militia 
of  the  States  when  called  into  the  service  of 
the  United  States.  He  was  granted  power  to 
pardon  offenders  aninst  the  united  States,  to 
make  treaties,  provided  two-thirds  of  the  Senate 
concur,  to  have  a  veto  power  over  acts  of  Coo* 
gress.  which  could  be  overridden  only  by  a  vote 
of  two-thirds  on  reconsideration.  He  was 
also  to  tiomitiatc.  with  the  advice  and  consent 
of  the  Seiiale,  ambassadors,  judges  and  all  the 
principal  officers  of  the  United  States,  to  recom- 
mend to  the  considi  ration  of  Congress  such 
measures  as  hc_  should  judge  ncccssan'  and 
proper,  to  commission  all  officers  of  the  United 
Sutes.  and  to  take  care  tliat  the  laws  should 
be  faithfully  executed. 

And,  finally,  to  secure  the  absolute  su- 
premacy of  the  Federal  government  over  all 
matters  of  Federal  cognizance,  it  was  expressly 
provided  that  "this  Constitution  and  the  laws 
of  the  United  States  which  shall  be  passed  in 
pursuance  thereof,  and  all  treaties  made  under 
the  authority  of  the  United  States,  shall  he  the 
supreme  law  of  the  land,  and  the  judges  of 
every  State  shall  be  bound  thereby,  anything  io 
die  cbnstittttion  or  laws  of  any  Slate,  to  the 
contrary  notwithstanding*  This  making  the 
Federal  Constitution  and  treaties  made,  and 
laws  of  Congress  passed  under  its  authority, 
the  supreme  law  of  the  land  is  the  key  of  onr 
dual  system  of  Kovernment,  as  the  omnipotence 
of  Parliament  is  the  key  of  the  British  Con- 
slHtttioa.  But  the  Federal  govcrmnent.  diooih 
supreme  within  the  limits  nrescribed.  is  not 
omnipotent;  it  must  keep  %nthin  those  limits. 
Bv  the  10th  amendment,  passed  immediately 
after  the  adoption  of  the  Constitution,  to  pre- 
vent Congress  from  meddling  with  the  domestic 
OOnccrn:.  of  the  States,  or  exercising  powers 
not  granted  to  them,  it  was  expressly  provided 
that  the  powers  not  delegated  to  the  United 
States  by  the  Constitution,  nor  nrohihited  by 
it  to  the  States,  are  reserved  to  tne  States  re- 
spectively, or  to  the  people. 

Thus  the  people  of  die  United  States  created 
for  thetnsehws  two  separate  and  distinct  gov- 
ernments, each  "of  the  people,  by  the  ppopl( ,  ami 
for  the  people,"  each  independent  and  t  xclusts  c 
of  the  other  within  its  own  scope  and  sphere, 
and  each  able,  without  aid  from  the  other,  to 
reach  for  its  own  purposes,  by  its  own  authority, 
every  person  and  every  foot  of  land  within  its 
territory.  Coniplcx  as  it  may  appear  to  people 
Eviag  under  other  forms  o£  govemment*  this 
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dual  .system  has  worked  very  simply,  smoothly, 
and  harmoniously  from  the  beginning  until  now, 
exoeirf  for  the  single  occasion  when  the  terrible 
question  of  slavery  proved  to  he  too  much  for 
.all  the  departments  of  (government  oomUned, 
and  could  only  be  settled  by  our  long  years  of 
Civil  War.  But  how  has  this  mar\'elous  rcsnlt 
been  accomplished?  How  has  it  Iieen  possible 
for  these  two  Kovernmcnts,  each  of  prescribed 
and  limited  powers,  and  each  department  of 
both  similarly  defined,  to  act  independently  and 
at  the  same  time  harmoniously  over  the  same 
people?  By  what  magical  force  has  each  power. 
State  and  Federal,  been  l»pt  wttWn  its  own 
limit*?  What  hai  vnmnted  coostaitt  and  hope- 
less oonflSct  between  State  functions  and  offi- 
cials, and  Federal  fitnctions  and  ofRcials,  be- 
tween State  and  Nation,  and  between  State  and 
State,  originally  IJ  in  nnmlier  and  now  48? 
How  has  it  been  possible  to  secure  the  due  pro- 
tection of  the  law  to  the  citizens  of  one  State 
in  each  of  the  other  States,  and  the  rights  of 
alicas  against  lojral  prejudice  and  discrimination 
in  any  States  and  how  has  the  faith  of  trMties 
been  preserved  in  every  locality?  These,  and  a 
thousand  other  similar  questions  and  doubts  as 
to  the  successful  working  of  our  system,  arc 
answered  by  pointing  to  the  Supreme  Court 
created  by  the  Constitution,  and  to  the  Federal 
courts  inferior  to  il  created  by  Con^jrcss,  in 
which  the  judicial  power  of  the  United  State* 
is  vested,  a  power  which,  as  has  been  said,  is 
0OH>rdioa|,e  and  oo-extensive  with  the  executive 
and  tegisladve.  Over  whatever  region  Congress 
may  attempt  to  Imslate  or  the  President  to 
execute  its  laws,  there  the  judicial  power  ex- 
tends.  to  p;iss,  if  need  lie,  upon  the  let^.ilitv  of 
their  acts  and  the  validity  of  their  laws.  The 
Constitution,  and  each  of  its  provisions,  is  su- 
preme over  President,  Congress.  Courts  and 
States,  and  the  valid  laws  of  Congress,  and 
treaties  made  under  the  authority  of  the  United 
States,  are  the  supreme  law  of  the  land  for  alt 
its  people,  and  for  the  courts^  iKishitims.  and 
governors  of  each  State.  The  Supreme  Coort 
IS  the  final  judge  of  the  validitv  of  all  laws 
passed  by  Congress  or  by  the  lenisiatures  of 
each  of  the  48  States,  when  brought  to  the 
test  of  the  Constitution  of  the  Ihiited  States, 
and  of  the  legality  oi  all  ollicial  acts  when 
brought  to  the  same  test.  It  and  the  Federal 
courts  inferior  to  it  furnish  the  vehicle  by 
which  the  judicial  power  of  the  United  States 
is  carried  into  the  whole  of  its  vast  territory 
to  administer  justice  within  the  limits  prescribed 
to  it,  to  enforce  the  Federal  laws  and  to  ptmtsh 
offenders  against  them 

The  third  article  of  the  Constiiulion  is 
mar\eloiisly  brief  and  simple.  The  iiidces.  ac- 
cording to  that  good  old  rule  which  has  worked 
so  well  in  Kngland  sitice  the  days  of  William 
and  Maty,  are  to  hold  their  offices  during  good 
behavior,  and  can  only  be  removed  by  impeacl»- 
ment,  and  their  compensation  shall  not  be 
diminished  during  their  continuance  in  office. 
The  Supreme  Court  has  nri^iiial  jurisdiction 
only  in  casts  alTcclin^  aroha>sadors.  public 
ministers  and  consids.  and  in  those  in  which 
a  Slate  shall  be  a  p.irty.  The  first  branch  of 
this  original  power  has  seldom  been  invoked, 
but  over  and  over  again  a  great  State  has  been 
brought  to  its  bar  by  another  State  to  settto 
boundary  disputes,  always  the  most  imgtxw* 
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to  pncc  oi  adjoining  States,  and  in  cafdb 
instancT  its  dwrre  has  hem  sulimtttrd  to  win 

impBrt!  ohr«liencc  —  a  most  iinique  jiididal 
powrr.  and  a  most  convinfinn  example  to  per- 
suade all  nation*  to  settle  these  m<  [x  rilous 
questions  hv  .irhitration  It  ha"*  l^-i  ti  ucll  said 
■that  ihe  pnn^sioii  thai  the  jmlirial  power 
created  by  the  (x-opic  shall  be  the  arliiier  be- 
tWCCa  the  States  thrroselves.  in  all  their  rmitro- 
venic*  with  each  other,  marks  the  hiKhest  level 
ever  attained  in  the  proertss  of  reprcseataliw 
ipvenment.*  TocfMvtUc  Mfs:  *ln  the  na- 
tKMs  of  Enrope  tlie  courts  of  Justice  are  only 
called  upon  to  try  the  com  rover  ■-it'-  of  private 
individuaU.  hut  the  Supreme  (oiirt  of  the 
United  St.iif  -.iimmoiiv  -.nvereiCTi  powers  to  it-^ 
bar  *  John  Stuart  Mill  declares  it  to  be  'the 
first  example  of  what  is  now  one  of  the  most 
prominent  wants  of  ciWiixcd  society,  a  real  in- 
tematiooal  trilninal »  la  all  other  matters  the 
jiiriMKclion  of  the  Supfcme  Court  U  only  ap- 
pellate. The  judicial  power  extends  only  to 
CMCt  aa  tlMy  arise  between  party  and  party,  and 
ia  the  Snprtie  Court  as  tlie>'  come  to  it  mostly 
by  apical  from  the  inferior  Federal  coorts^  or 
by  wnt  of  error  to  the  State  i  ourtv 

The  courts  oi  the  I'tnied  State-  t  \errisi  no 
superxision  o\er.  or  iniirterence  with  ilu-  Presi- 
dent or  Conicrcvs.  or  the  leKisbtures  of  the 
States.  They  ha\c  no  %cio  power  They  do  not 
lie  in  wait  for  acts  ot  Congress,  to  stranjcle 
them  at  their  birth.  They  bave  no  jurisdicnon 
to  pronounce  any  statute,  cidier  of  a  State  or 
of  the  United  States,  void  because  irreconcilable 
with  die  Conwitiitioo.  except  as  they  are  called 
upon  to  adjudk'e  the  Kiral  riirht*  <.t  !itu:ari!>  in 
actual  controversies  They  simpiv  pass  upofi 
the  risiht*  of  parties  as  they  come  l>ei'ore  ih«m. 
and  if  a  provision  of  the  Constitution,  or  of  a 
Federal  statute,  or  a  treaty  is  ii:\oked  for  or 
against  a  nRht  claimed  or  denied,  ihey  interpret 
the  Constitution,  the  law,  or  toe  treaty,  and 
deicnntnc  the  right.  In  this  W9f,  and  in  this 
w^  only  if  an  act  of  Omgress  or  of  a  Stale 
lefHslafnre  is  claimed  to  be  imralid,  or  an  oflfVcirf 
act  iv  claimed  to  be  illegal  under  the  Constito- 
tion  of  the  I'nited  States,  and  the  derisinn  of 
that  question  i*  vital  and  necessarv  to  determine 
the  rishts  of  the  p.trtifi,  the\'  perform  the  ordi- 
nar*'  ihitv  ot  interprc  tatinn.  and  declare  the 
validity  or  invalidity  of  the  act,  and  so  deter- 
miivr  the  rixht  between  the  parties  before  them 
in  that  particular  case,  and  for  no  otter  purpose, 
and  this  may  happen  nootfis  or  years  after  the 
enactment  of  the  statute. 

The  Supreme  Court  performs  no  duties 
except  jndirial  duties  So.  when  in  17*M  I'resi- 
drri'  \\  shinwtoii  r«'<jue«ted  the  opiniotis  of  ihe 
judi:rs  on  the  k otKtrnrtion  of  the  trr.ttv  with 
France  of  J77S.  ih«y  declined  to  (•-•midy.  and 
when  an  early  Conkrress  enacted  that  certain 
pension  claims  should  be  considered  ai>d  passed 
npon  hy  the  Federal  courts,  the  Supreme  Court 
nftwld  dicHi  in  refnsinir  to  act  imder  it.  upon 
the  itraand  that  the  power  proposed  to  be  cen> 
ferred  was  not  {ndictal  power  withm  Ihe  mean* 
ing  of  the  Constitution  Sor  will  the  conn  pive 
a  hearing  to  a  fictitious  or  collnsive  i.iie,  con 
tri\ed  to  t  (iw  .,  qiii  siion  a^  \i>  the  \.tlidifv  of 
a  sl.itutr  Ktr[iila'  sTt:,  tK  «:;hm  ihr  linnt  prr- 
*<ri'  <d  111  It  ot  «  \errisitn^>  oi  ly  indici.il  j>owrr. 

the  hrderal  judiciary  has  steadily  refrained  from 
(Miiisinf  WQf  poMical  power,  wiurh  behmpv 


CXdttsivelK  to  Congrrss  and  the  President,  and 
to  ft  has  been  brought  into  no  collision  with  fbe 

other  departments.  It  will  not  esen  itidnlcre  in 
discussions,  or  express  opinion*  njioti  purely 
political  questions  All  .itttmpt^.  for  in-fatire, 
to  in<lnce  it  to  interfere  either  to  restrain  or 
compel  the  I'lc  id' nt  vi  the  cxercis,-  of  his 
power  to  see  thai  the  laws  are  faithfully  exe- 
cuted have  failed.  In  the  case  of  foreign  na- 
tions, as  well  as  in  that  of  the  sovereign  States 
of  the  Union,  the  government  aclcnowlcdgHl 
by  the  President,  or  by  the  President  and  Con*, 
gress.  is  always  recogniie*!  by  the  Snpreme" 
Court  In  all  such  ijik  stioi;-  .t*  arc  purely 
political  it  holds  ifvclf  1  oim  |  ],\  the  act*,  of 
the  other  deparfrni  tils  So  the  rn:c^ti(ri;  whc1^er 
and  upe>n  what  conditions  aliens  <hall  hv  ex- 
cluded from  the  I'liited  States,  lielonjjing  to 
the  political  department's  of  the  government,  the 
court  refused  to  express  any  <mnion  Upon  the 
wisdom,  the  policy,  or  the  jnstnce  of  the  me«*- 
nres  enacted  bgr  Omgress  in  the  exercise  of  the 
powers  confided  to  it  by  the  Constitution  ovrr 
that  suhiecl.  Thus  h  constantly  sets  the  ex- 
ample to  each  of  the  other  depnrtmeiits  of  the 
irovernmcnt  of  minding  its  own  lM!sine<.s.  and 
keeping;  strictly  within  its  a^si^iud  pTr.viree 
Hut.  c.irefiil  as  tht  i'lder*  ,tre  to  confine  the 
exercise  of  the  F«  dcral  itiilii  ial  (.invcr  to  cases 
as  they  arise,  that  power  dots  extend  to  'all 
cases  of  law  and  equity  arising  under  the  Con- 
stittrtion.  the  laws  of  the  Ignited  States,  and 
treaties  made  imder  their  attthority.  to  all 
case^  affecting  ambassadors,  other  ptiMic  minis- 
ters and  consuls,  and  to  all  cases  of  admiralty 
and  maritime  jurisdiction";  and  whenever  any 
such  ca^e  does  come  before  the  Supreme  Court 
it  mnst  t.ike  co^rnizance  of  it.  and  it  cannot 
shrink,  and  never  has  shrtink.  from  determin- 
ing the  question  of  pris-ate  right  so  arising  It 
is  under  these  clauses  that  its  nnifjue  and  pe- 
culiar function  of  testing  the  validity  of  State 
laws  and  constitutions  and  of  Federal  siatme% 
and  the  legality  of  the  acts  of  State  and  Federal 
oncers  arises. 

The  remainder  of  the  Federal  judicial  power 
depsnds  wholly  upon  the  character  of  the  p.irties 
to  the  controversy  It  extend*  'to  cont ro\  er<ites 
to  which  the  I'nittd  States  shall  be  a  party  * 
This  enables  the  Federal  i  otirts  to  enforce  the 
•iris  ConyrcHS.  civil  .iiid  criminal,  agrjinst  all 
persons  within  the  realm;  *t»>  contri'vcrsie*  be- 
tween two  or  more  States."  the  purpose  of  which 
has  already  been  indicated,  as  making  the 
Suprcne  Court  tiie  aibiirator  and  peacemaker 
between  sovereign  States;  to  •contrm-ensies  be- 
tween a  State  and  dtiiens  of  aiwther  State, 
between  citizens  of  different  St.ttes,  lietween 
citizens  of  the  same  Stale  clarminc  lands  under 
urants  ,,•  (litTcK  itt  Sta'e^  and  l  etv^t-en  a  State, 
or  the  citirens  thereof,  and  forei^*n  Slates,  citi- 
zens, or  *nhjects  •  It  was  wi^t  K  concluded  that 
in  all  such  cases  justice  would  he  safer  and 
surer,  against  State  or  local  interest,  prejudice 
or  pas<ion.  in  courts  representing  aiid  \tstei 
wttn  the  atifhority  of  die  frimle  nation,  than  in 
ihe  court's  of  the  State  of  an  intere'.trd  party, 
and  that  foreigners  especially  should  bave  the 
riKht  In  ha\  e  their  caiisi  v  heard  and  decide<l  hv 
national  iri^uiiaK  Thrsr  clau*."  s.  which  make 
jnris.li  fioti  drperii'm!  upon  the  riti?en-hip  rir 

character  of^  the  parties,  have  been  a  prohtk 
spnrce  of  Bligaiion  in  dK  Federal  counSi  have 
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to  tbcm  the  entire  fidd  of  law  and 

S'  have  extended  tfadr  adjndicatiaiM  to^ 
e  bod/  of  jurisprudence,  and  have  given 
10  the  decisions  of  the  Sapreme  Q)urt.  by  rea- 
son of  the  weight  and  force  of  character  of  the 
eODltand  its  mernbcrs,  a  commanding  authority 
whh  the  State  courts,  and  persuasive  influence 
with  foreign  tribunals.  But  in  this  department 
of  its  functions  the  Supretne  Court  docs  not 
differ,  in  the  scope  of  its  powers  and  duties. 
fnMB  the  cBiuts  of  last  resort  of  otli^r  mtioMk 
sod  its  fialinetive  and  pecuHar  diaracter  Is  fiot 
imrohrcd.  The  power  of  the  rcmrt  to  declare 
State  and  Federal  statutes,  and  the  acts  of  the 
National  and  State  executive  officer'^  invalid, 
as  being  in  violation  of  the  Constitution  of  the 
United  States,  naturally  atlrKlS  <he  attentioti 
of  foreign  observ  ers 

fa  ttc  190  year';  of  its  existence  file  COOft' 
has  pnmoonced  33  acts  of  Comrress,  and  more 
than  225  State  statutes,  to  be  in  conflict  with 
die  Federal  Constitution,  and  therefore  invalid, 
and  in  each  instance  there  has  been  romplefe 
3nd  peaceful  acquiesi-cncr  in  fhr  dn  ision.  So 
that  instead  of  bointr  a  distnrlMiiR  elcmetu.  the 
fxcrrise  of  tbi~.  pnv.  cr  cfintirms  the  peaceful 
relation  between  the  States  and  the  Nation,  and 
Seween  the  States  as  anions  themselves,  pro- 
tects foreiRn  nations  from  the  breach  of  treattes^ 
and  conserves  the  rights  of  property  and  con- 
tnct,  and  the  fmidauneatal  rights  of  personal 
liberty.  The  Gonitiliitioii  provides  that  «no 
State  shall  pass  any  law  impairing  tbc  oblipa- 
lion  of  contracts,*  and  the  aid  of  the  court  has 
often  been  invoked  for  protection  against  the 
attempts  of  States  to  violate  this  prohibition.  The 
framers  of  the  Constitution  believed,  and  tfie 
people  of  the  United  States,  in  view  of  the 
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emftil  operation  of  this  prohibition  for  more 
*an  a  ccmniy,  believe  that  the  States  ou^ht 
■et  to  be  petrnitted  to  Intervene  between  tbe 
grties  to  a  contract,  tn  dc-itrov  or  impair  the 
bindinf;  force  of  terms  by  which  thev  have 
affrecd  to  f>e  bound,  and  that  such  intervention 
is  contrary'  to  tbe  principles  of  popular  Rovern- 
mcnt.  It  is  true  that  in  the  days  that  tried  men's 
touli  before  tbe  adoption  of  the  Federal  Coif 
nitntion  many  attempts  had  been  made  hy 
SWBS  to  intervcae  tor  diis  jHirpose.  which 
doanicss  led  to  the  adoption  of  tWs  clause. 
^Mr.  Hamilton,  in  the  Federalist  classing 
wdi  laws  with  bills  of  attainder  and  ex  post 
facto  laws,  adiich  are  prohibited  by  the  same 
clause,  says: 

"J**?  tmpaiTing  the  obligation  ol  cotitrncts  are  oontnur 
vi  tn,  fiTtt  pnnnplcs  of  ttie  social  compact,  and  to  every 
p^-nt 'c  of  amiiul  lq(i«lation.  They  are  prohibited  by  ttt« 
■I'inx  and  scope  of  the  Slate  onnstitutions.  Our  own 
'■irrirnrc  has  taught  u».  nevcrtheleaa,  that  additiorml  fences 
these  dafiRers  ought  not  to  be  omitted.  Very  prop- 
^l^«»rtiort.  have  the  Convention  added  this  conititutional 
WjMk  m  favor  of  pefMiMl  Mcaritr  end  firivate  r«hU. 
Ana  1  am  much  deceived  ii  they  have  nnt.  in  so  domg,  as 
JilhMy  .-"HMjItcrf  the  Kenuitie  scn-in;'  r  t-,  .is  the  undoubted 
mterou,  of  their  constituents.    The  people  of  America 

of  the  flactnatias  policy  which  has  directed  the 
Wblic  ojunctls.  They  have  seen  with  raxret  and  indignation 
t^t  %M<if\rr  rhnni;'.".  nnd  1ci^islt»ti\f  interferences  in  cases 
iflfctim;  i*r^..nal  rwhts.  iH^timc  j.itjs  in  the  hands  of  enter- 
jnMjand  infiucntjal  speculators,  and  snares  to  the  more 
g— ttlBus  and  less  informed  part  of  the  ci)::.nii;-uly.  They 
5J*y>.  t'>o.  that  one  leeislative  intcrftTtti^e  is  but  the  first 
■tataloog  chain  of  repetitions,  every  tubeequent  intetfar^ 
•■■•Mtaii  naturally  produced  by  the  enects  of  the  pmceilhu. 
Twy  veT)-  rightly  infrr,  thrrcfcfe,  that  »>rnc  thoruunh  reform 
'■s»antj.-ig  which  YviTiish  5[>n  ulu-v  .ns  .  i--  ir.easurrs, 
j""****  •  Bfaeral  .pnideoce  and  induatry,  and  give  •  rcaular 


In  ttie  celebrated  Dartmouth  College  case  the 
proiectioB  of  this  clause  was  invoked  by  the 
trustees  of  the  college,  to  recover  its  property 
from  a  person  who  held  it  for  new  trustees 
under  the  authnrity  of  a  law  of  the  State  of 
Xcw  Hampshire.  In  \7(-f),  King  George  III  by 
royal  charter  incorporated  12  persons,  therein 
named  as  'The  Trustees  of  C^rtmoillh  Col- 
lege," granting  to  them  and  their  successors 
the  usual  corporate  privileges  and  powers,  and 
authorizing  the  trustees  who  were  to  govern 
tfie  college  to  fill  up  all  vacancies  which  may 
be  created  in  their  own  body.  The  application 
by  the  founder,  who  had  already  est.itihshcd  the 
college,  was  for  n  charier  to  incorporate  a 
religious  and  literary  institution,  and  stated 
that  large  contributions  had  been  made  for  the 
object,  which  would  be  conferred  upon  the 
corporation  as  soon  as  it  was  created,  and  on 
the  faith  of  the  charter  the  property  was  con- 
veyed to  h.  After  the  Revolution  (in  1816),  the 
legislature  of  N'ew  Hampshire  passed  an  act 
increasing  the  number  of  trustees  to  21,  giving 
the  appointment  of  the  .additional  meml>ers  to 
the  governor  of  the  State,  and  creating  a  board 
of  overseers  with  power  to  inspect  aira  control 
the  most  important  acts  of  the  trustees.  A^t- 
ting  that  the  proviaon  of  the  Constitution  em- 
braced only  contracts  which  respect  pmpertv  or 
some  object  of  \*altie.  and  which  confer  ritrhts 
which  may  be  asserted  in  a  court  of  j u si uc, 
and  did  not  refer  to  grants  of  political  power 
or  ui  acts  creating  institutions  to  be  cmployctl 
in  the  administration  of  government  or  of  pub- 
lic property,  or  in  which  the  State  as  a  govern, 
ineot  was  alone  hiterested.  tbe  court  after  most 
mature  consideration  readied  the  conclusion, 
that  the  charter  wa'=  n  contract  which  secured 
to  the  trustees  the  pr/jpcrty  and  control  of  the 
college  — a  contract  made  upon  valuable  con- 
sider.'ition — for  the  sirmity  and  disposition  of 
property,  and  on  the  taith  of  which  real  and 
personal  property  had  been  oonveyed  to  the 
in  .citation,  and,  diereCore,  a  contract,  the  obli- 
gation of  which  could  he  impaired  without  a 
^■ioTation  of  the  Constitution  of  the  United 
States.  It  held  that  the  statute  of  Xcw  Hamp- 
shire did  impair  it.  and  was.  therefore,  void, 
and  rendt  red  judgment  restoring  the  property 
and  control  of  tlu-  college  to  the  trustees  who 
represented  the  founder.  The  opinions  of 
Chief  Justice  Marshall  and  Jud^e  Story  are 
masterpieces  of  judicial  reasonmg,  and  the 
principles  laid  down  by  them  have  ever  since 
prevailed.  In  56  cases  decided  by  the  court, 
acts  of  State  legislatures  have  been  declared 
invalid  in  accordance  with  these  principles, 
liecausc  they  impaired  the  obligation  of  con- 
tracts, and  it  ^is  not  too  much  to  say  that, 
instead  of  having  a  disturbing  or  disintegrat- 
ing effect  upon  civil  society,  these  decisions 
have  done  more  than  any  other  single  cause  to 
inculcate  a  reverence  for  the  iaw,  and  for  the 
sanctity  of  the  right  ol  private  property, 
which  is  009  of  tte  duef  obfecis  of  free 

yoMTument. 

It  is  true  tfiat  the  constitutional  prohibition 
against  laws  impairing  the  obligation  of  con- 
tracts does  not  expressly  apply  to  Congress. 
In  the  convention,  Mr  (ierry,  a  prominent  dele- 
gate from  Massachusetts,  made  a  motion  that 
CoaenM  ougbt  to  be  JaM  under  the 
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hibition,  but  found  oo  MCoader.  But  in  the 
amendments  which  were  proposed  by  Congress 

at  its  first  >c>sion,  almost  as  conditions  on 
which  many  oi  the  States  hud  adopted  it  and 
which  were  quickly  ratihnl.  other  re>traitit-( 
were  laid  upon  Congress  Mhich  had  the  like 
effect.  It  was  expressly  declared  that  no  per- 
son shall  be  deprived  uf  life,  liberty  or  prop- 
erty without  due  process  of  law,  nor  shall 
private  property  be  taken  for  pabUc  ute  wttb> 
out  just  compensation,  and  Congress  is  hound 
by  these  prohibitions  N'o  matter  what  the 
emergency,  it  cannot  v  iolatc  these  fundamental 

erinciples  of  pefMiiial  rights  The  court  has 
eld  that  the  I'nitetl  Stat*  ^  caniK  t,  aii>  more 
than  a  St.ite,  niiiriere  \Mtli  private  rights  ex- 
cept for  kKilimatc  ^rovcrnmcntal  purposes, 
that  they  arc  as  much  tiound  by  their  con- 
tracts as  are  iadividuals^  that  if  they  repudiate 
thdr  obligationf  it  i»  at  midi  repudiatioii^ 
with  all  the  wrons  and  reproach  that  tern 
implies,  as  it  would  he  if  the  repudiator  had 
l)ten  a  St.tU,  a  tminicipality  or  a  citi/cn  But 
strict  and  taiiioi  as  the  court  has  been  in 
ciiforcin>;  its  con^iitiitional  prcihihitioii  against 
laws  impairing  the  olfliKation  of  coiitracls.  it 
has  tx  cn  ready  to  recoKnuc  and  give  full  force 
and  effect  to  the  statutes  of  other  nations  which 
imposed  do  sodi  proUhitkMi  on  the  lawnaakiiic 
power. 

The  Canada  Soodieni  Raihraw  Company, 
trader  its  charter  granted  by  the  Dominion  of 
Canada,  had  issued  its  bonds  at  a  hiKh  rate  of 
iiitcn  St.  and  had  sold  them  in  Ntw  V.  rk  to 
citizens  of  the  I'nitetl  States.  1  ut  i^cttm^;  into 
difTicuitic-^  the  company  devised  a  scheme  of 
arranKcmcnt.  which  was  enacted  by  the  Do- 
minion Parliament,  by  which  the  mtcrcst  on 
the  l«on<ls  oiitstandiiiK  was  scaled  down  to  a 
lower  rate  without  the  consent  of  the  bond- 
holders, a  clear  case  of  impairiiw  the  oblin- 
don  of  a  contract.  The  hoodholdieff  appealed 
to  the  Supreme  Court,  which  held  that  the 
•Arrangement  Act*  was  valid  in  C  ana(b.  and 
bound  non-as-ientinR  bondholders  there  1  y  force 
of  the  scheme;  that  as  it  did  ha\c  that  cfTcct 
in  Canada,  the  cr-urt-  of  the  I'nited  States 
should  give  it  the  same  cfTect,  even  as  against 
citizens  of  the  I'nited  States  whose  riRhts 
accrued  in  the  United  States  before  its  passage; 
that  there  was  no  constitutional  prohibition  in 
Canada  against  the  passing  of  laws  impairing 
Ae  obHgation  of  contracts,  and  that,  imder 
dieae  eimtmttances.  the  true  spirit  of  imer- 
nationaT  comity  required  that  schemes  of  this 
dwrarter.  letralized  at  home,  Aoold  be  recog" 
niied  in    if  her  countries 

The  clause  nf  the  •  < irwf i! 'ition  giving  i  on- 
gress  the  p«jwer  to  regulate  commerce  with 
foreign  nations  and  lietween  the  States,  has 
been  another  fruitful  soarce  of  business  in  the 
Supreme  Court  in  the  way  of  testing  tlie  valid- 
ity of  State  towa.  At  the  oMtel  of  item  luivi* 
gMloa  the  State  of  New  York  undertook  to 
rcwnrd^  Kobert  Fulton  for  his  invention  and 
enterprise  hy  an  act  Riving  him  the  monopoly 
of  navik'atin^'  t  \  Tue  or  steam  all  the  waters 
within  the  jiiris<liciion  of  the  State  I  nder 
this  art  the  assiiinec  nf  b"iiltt>n  ha<l  '  i.n  tn.  ni  cd 
ninninif  a  line  of  b<iat*  brtwun  certain  ports 
of  .New  lcr«.cy  and  New  York,  and  obtained 
from  the  Sutc  courts  of  New  York  an  injnnc- 
tios  t0  festrain  tke  owneiv  of  hi  oppoiWon 
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line  of  boats,  pot  on  between  the  same  ports, 
from  entennK  the  waters  of  New  York  State 
with  their  Iwats.  But  the  Supreme  (.  uurt  held, 
upon  appeal,  that  the  .\cw  York  enactment  was 
111  conflict  with  the  ptnver  of  Congress  to  regu- 
late commerce,  and  with  its  acts  in  relation  to 
commerce,  and  upon  this  ground  vacated  the 
injunction  and  estatdished  the  right  of  all  ves- 
sels to  enter  the  port  of  New  York  under  the 
avthori^  of  Coi«reM.  It  me  hald  that  by 
virtue  of  die  conttitvtioaal  danse  referred  to^ 
Congress  had  exclusive  authority  to  retrulate 
commerce  in  all  its  forms  in  all  the  navigable 
vsati  rs  of  the  Cliited  Stales,  tlirir  lays,  nvert 
and  harliors,  and  to  make  iiaM^-atioii  tree  to  all 
without  and  restraint  or  inter  lerencc  from  any 
State  legislature.  By  a  long  series  of  deci- 
sions that  followed  under  the  commerce  clause 
the  Goiurt.  with  inflexible  &rmnou  and  far- 
rcKhlnB  npaci^*  eatihlirfied  the  absolute  w- 
prcnacy  ot  the  mtion  4>vcr  the  whole  a«b» 
ject  of  cocnmefe^  navigation,  travel  and  inters 
course  l>etween  the  States,  which  went  far  to 
strengthen  the  power  of  the  L'nion  .Xt  the 
same  time  tiny  secured  to  the  citizens  of  every 
State  the  full  cnjo>-ment  of  the  pnvili  ^:e^  and 
immunities  of  citizens  in  all  the  other  States, 
and  also  that  absolute  freedom  of  iniemai  trade 
tibroughout  the  country  which  has  so  VMtljr 
promoted  the  prosper!^  of  the  people. 

The  influence  of  tbie  cewt  in  maintaining 
the  faith  of  treaties  has  been  powerful  and  far 
reaching.  By  the  treaty  of  peace  with  Great 
Britain,  in  1783,  it  was  agreed  that  British 
creilitors  should  ■meet  with  no  law  nil  imt>edi- 
ments"  in  the  collection  of  their  claims ;  and 
the  Constitution  said  th.it  treaties,  like  laws, 
made  under  its  anthontv.  should  f  e  the  supreme 
law  of  the  land.  \'arious  attempts  had  been 
made  hy  several  States,  befoee  the  adoption  of 
the  Constitution  to  impede  or  prevent  the  cal> 
Icctifm  of  such  claims.  The  subject  pwrniltBd 
bitter  and  exciting  oontrovcrsies.  but  die  conrt, 
against  the  contention  of  john  Marshall  him- 
self, ihen  at  the  Iwir.  held  that  the  treaty  was 
supreme,  and  equal  in  its  effect  to  the  Constitu- 
tion itself,  in  overruling  all  .*state  laws  iiiK»n 
the  subject,  and  that  its  woids  were  as  strong 
as  the  wit  of  man  coidd  devise  lo  override  all 
obstacles  directed  against  the  recovery  of  sods 
debts.  Of  course,  any  such  law  pasted  by  a 
Sute  after  the  treaty  eontrary  la  ita  Cctaw 
would  be  void. 

Perhaps  the  most  striking  illustration  of 
the  power  of  the  court  to  declare  acts  of  Con- 
gress i'<eli  tnv:i!iil.  a^  contrary  to  the  Consti- 
tution, was  the  cell bratcd  Income  Tax  (q.v.) 
case  '  (iTigress  in  1>'>4  had  pasN<<i  a  dener-al 
Revenue  I  aw,  certain  sections  of  which  im- 
posed an  income  tax  upon  all  incomes  exceed- 
ing a  certain  amount  named  I'his  tax  was 
levied  indiscriminate  upon  all  incomes  alike, 
from  whatever  source  derived,  whether  from 
tlie  rtnte  of  real  catatc.  dw  income  of  invested 
personal  property  or  from  earnings.  But  the 
Constitution  had  ordained  that  direct  taxes 
should  l>e  apportioned  .imong  the  several  St:<fe< 
aerordintr  to  the  numbers  <if  their  resptctu  c 
jKipii'atioiis.  m  I  out r.iiii sti in  ti< •!!  to  duties,  inn- 
ps)»t»  and  excise*,  whi>h  shtnjld  be  uniform 
throughout  the  Umtcd  States  It  was  con- 
tended 1^  those  who  challenged  the  validity 
of  the  lew,  thai  taxce  on  rent  mid  taxes  on 
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the  income    (Ieri\cd    from    invested  personal 
property,  were  direct  taxe&  within  the  meaning 
of  the  Consdtutioa,  and  that  instead  of  being 
levied  uniforaily.  nan  for  man,  throughout  the 
United  States*  th^  should  have  been  appor- 
tioned amongthe  several  States  accordii^  to 
population.   The  difference  was  veiy  consider- 
aMe  and  substantial.   The  effect  of  the  act, 
if  suslained,  would  be  to  throw  the  principal 
burden  of  the  tax  ujxjn  a  few  large  States, 
in  which  the  relative  proportion  of  wealth  was 
in  excess  of  the  relative  proportion  of  popula- 
lioii,  and  to  exempt  the  other  States  ^copor- 
lionally  from  their  constitutkinal  share  of  the 
te.  The  opponents  of  the  income  tax  also 
'  iiliBted  ihat_  any  inequality,  whidi  should  arise 
from  its  being  apportioned  amonf^  the  States 
XCordin^  to  population,  was  an  inequality  con- 
ttmplatcd  by  the  framers  of  the  Constitution, 
and  was  intended  to  prevent  an  attack  upon 
accumulated  property  by  mere  force  of  num- 
bers. The  court,  against  vehement  and  power- 
ful opposition  at  the  bar,  and  from  a  formidable 
suaoh^r  of  the  members  of  the  court  itself, 
look  this  view,  and  declared  the  tax  to  have 
been  laid  unconstitutionally,  so  far  as  it  affected 
incomes   from   rents  and   from  invested  per- 
sonal   property.     And    as    the    invalid  por- 
tions   constituted    so    large     a  proportion 
of  the  whole  income  tax  levied  liy  the  act, 
that  Congress  could  not  he  deemed  to  have 
intended  to  impose  the  rest  withont  them. 
It  further  adjnoged  that  all  the  income  tax 
provisions  of  the  act,  which  constituted  a  single 
and  entire  sclicmc,  must  be  held  void.  There 
were  some   popular  prcJtcsls  against  the  deci- 
sion, and  direful  prophecies  that  it  \sould  dis- 
able the  nation  in  future  emergencies  from 
raising  the  revenue  it  needed,  but  no  such  re- 
sults have  yet  appeared.  Congress,  in  its  snb- 
MfMot  enactments*  has  oonformcd  to  the  ded- 
mn,  and  when  the  war  with  Spain  came  on, 
aad  an  immensely  enlarged  revenue  was  needed 
St  once,  it    found  no  difficulty  in  imposing 
taxes  constitutionally  and  so  successfully  that, 
the  year  after  the  war  closed,  the  Treasury 
was  found  tu  be  burdened  with  ao  great  a  sur- 
phis  that  the  entire  body  of  war  taxes  had  to 
be  r^ealed  at  once.   The  same  case  contains 
a  fine  ilhutration  of  the  power  of  the  court 
ts  ^tect  the  States  in  the  exeidae  of  thdr 
kgilhnate  power  to  manage  their  own  afbirs 
froin  interference  by  the  Federal  >;overnment. 
The  income  tax  was  levied  also  upon  income 
derived  from  the  interest  upon  bonds  issued  by 
monicipal  corporations,  which  were  but  civil 
divisions  of  the  States,  and  the  court  held  that 
at  a  tax  upon  the  income  of  municipal  bonds 
tended  to  cripple  the  power  of  the  local  au- 
thorities to  raise  tmmqr  for  the  purposes  of 
tool  government,  it  was  not  widun  the  power 
of  the  Federal  government  to  impose  it,  any 
more  than  it  would  be  constitutional  tor  the 
States  to  impair  the  power  of  the  Federal  gov- 
ernment to  raise  money  for  Federal  purposes 
bsr  taxing  its  bonds 

By  the  adoption  of  the  14th  Amendbnent 
(q.v.),  to  meet  the  conditions  resolting  from 
tbe  abolition  of  slavecr  at  the  close  of  the  Civil 
War,  new  resti^nts  were  imposed  upon  the 
States,  the  consideration  of  which  has  largely 
wcupied  the  attention  of  tbe  Supreme  Court, 
h  iimridet  that  «No  State  shall  midm  or  at- 


force  .uiy  law  which  shall  abridge  the  privileges 
or  immunities  of  citizens  of  tbe  United  States; 
nor  shall  angr  State  dM>rive  any  person  of  hfe, 
liber^  or  property  witboitt  due  process  of  fanr; 
nor  deny  to  any  person  within  its  junsdictioa 
the  equal  protection  of  the  laws. '  Doubtless 
this  amendment  was  primarily  intended  for  the 
protection  of  the  newly  emancipated  slaves, 
especially  in  the  States  where  they  had  so  lon^ 
been  held  in  bondage,  hut  in  its  language 
there  is  no  distinction  of  race  or  color,  and 
the  court  held  that  it  could  make  no  such  dis- 
tinction in  its  application,  which  must  be  made 
alike  to  all  cases  and  subjects  that  came  widtfan 
the  scope  of  its  language  In  its  natural  mean- 
ing. 

It  must  not  be  thought,  however,  from  these 
numerous  restraints  imposed  by  the  Constitu- 
tion upon  the  power  of  the  States,  and  the  very 
consiocrablc  number  of  cases  (exceeding  200  in 
all)  in  which  the  Supreme  Court  has  pro- 
nounced their  statutes  invalid,  that  the  court 
is  biased  against  the  States  or  inclined  unduly 
to  enforce  the  limits  imposed  upon  them.  On 
the  contrary,  it*  has  been  quite  as  jealous  and 
careful  to  uphold  and  m;iintain  the  reserved 
rights  of  the  States  iti  all  matters  of  local  and 
domestic  concern,  and  to  protect  them  from 
violation  by  the  Federal  government,  as  it  has 
been  to  maintain  the  exclusive  province  of 
Congress  in  national  concerns  against  intntston 
hf  the  State  legislatures.  It  has  endeavored* 
wfth  stKoess,  to  maintain  the  juM  and  exact 
balance  of  power  between  them  as  prescribed 
by  the  Gonstitntion  As  against  the  225  cases  fa} 
which  State  laws  have  been  in\alidatcd  by  its 
judgments,  vastly  more  numerous  cases  will  be 
found,  in  its  reports,  in  which  State  laws  have 
been  maintained  b^  it  against  attack  on  the 

f round  that  they  involved  a  violation  of  the 
edcral  restrainttS.  If,  then,  it  be  asked  —  why 
has  it  only  pronounced  about  35  acts  of  Con- 
gress invalid  on  constitutional  grotmds;  while 
225  State  laws  have  been  condemned?  the  an- 
swer is  that  there  are  48  States  and  only  one 
Congress,  and  that  the  members  and  com- 
mittees of  Congress  arc  much  more  familiar 
with  the  Federal  Constitution  than  those  of  a 
State  legislature,  who  naturally  look  first  to 
that  of  their  own  State.  It  is  notable,  tOQ, 
that  the  legislators  of  some  States  must  be 
mudi  more  studious  ^c^f  the  Federal  Constitution 
than  others,  for  while  1-ouisiana.  which  became 
a  State  in  1S12  and  from  its  French  oriizin  has 
retained  the  civil  law  instead  of  the  common 
law,  has  had  20  of  its  laws  pronounced  invalid 
for  violation  of  the  Constitution,  Massachu- 
setts, one  of  the  original  13  States,  has  only 
suffered  tirice  in  diis  way  in  her  whole  his- 
tory. 

Congress  is,  of  course,  in  the  first  instance 
the  judge  of  the  constitutionalitv  of  its  own 
acts,  and  its  members,  being  mostly  lawyers,  are 
familiar  with  the  letter  and  spirit  of  the  Con- 
stitution. The  cardinal  and  wholesome  rule  of 
the  court  has  been,  not  to  pronounce  either  a 
State  or  Federal  law, invalid  on  constitutional 
grounds  luiless  the  violation  is  clearly  estab- 
lished, that  the  presumption  is  in  favor  of  the 
validity  of  a  statute,  and  that  this  continues 
until  the  contrarj-  is  shown  beyond  a  rational 
doubt.  The  Supreme  Court  has  felt  that  one 
hfUHcii  of 'tke  SDvefWMBt  cmmot  cncra^fdi  om 
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the  domain  of  the  other  \\iih  'tit  tlanw'er,  and 
thai  the  safety  <>f  our  instiimions  d<jK'nd>  in 
no  small  deKree  on  a  strut  rvancc  of  this 
salutary  rule.  It  speaks  volumes  for  the  wis- 
dom and  caution  of  the  court  which  is  vested 
with  tUf  remarkable  and  fascinatini;  power, 
that  in  so  great  a  mast  of  State  Ic^slation. 
leme  oC  it  crude  and  uadimstcd.  conswtinc  of 
thottsasidi  of  volumes,  it  hat  not  louad  it  utect- 
sary  to  exercise  the  power  much  aWffC  fre- 
quently. It  has  been  a  source  of  frequent 
wonder  to  foreifni  i  r\ cr-.  that  a  written 
Constitution,  which  was  tramed  in  the  18th  cen- 
tury for  IJ  feeble  States,  with  3.000.0(X)  of 
people  of  substantially  uniform  wealth  or 
poverty,  scattered  along  the  Atlantic  seaboard, 
sad  for  whose  government  it  was  regarded  as  a 
precarious  experiment,  should  be  found  to  an- 
swer as  well  m  tlie  20»h  century  for  the  needs 
of  a  frreat  natimt  of  80.000.000  in  48  States, 
occupyins:  tlir  I'n  adth  of  the  continent,  with 
Kieanlic  ai'ciimul.itiuns  of  indixndual  and  corpo- 
rate |iropcrt\.  with  contlutinu  interests  and  sen- 
timents, and  wide  difTereiires  of  social  condi- 
tion There  was  much  debate  in  the  discus- 
sions which  resulted  in  thi  adoption  of  the 
Ctuistituiion.  whether  the  Kovernmcnt  which  it 
called  into  beiuK  could  reach  and  control  even 
a  people  that  was  expected  to  occupy  the  terri- 
tory which  the  Treaty  of  Peace  of  1783  secured 
to  the  United  States,  which  extended  only  from 
the  Atlantic  to  the  Mississippi  River,  and  from 
the  lakes  to  the  northern  Iwuiidarv  of  Floricia. 
Since  that  time  our  territory  has  expanded 
more  than  four  times,  and  now  enibrai  e>  in- 
sular i>os>cssK.iis  of  vast  e.xteiil,  at  iiiotnioiis 
distaiue  from  the  scat  of  government  and  half 
way  round  the  globe. 

The  fundamental  difficulties  of  time  and 
Space  have  been  overcome  by  the  triumphs  of 
steam  and  electridtv,  whollv  unforeseen  and 
unexpected  in  1787.  but  which  now,  in  the  case 
of  the  United  States  and-  Great  Britain  alike, 
have  rendered  possible  the  administration  of 
government  from  London  or  from  W'ashinnion 
on  any  portion  of  the  earth's  surface.  .Xt  the 
time  of  the  adoption  of  uiir  Constitution  it  toi  k 
about  as  long  to  travel  the  length  or  breadth  of 
the  then  United  States  as  it  does  now  to  go 
from  New  York  to  Manila,  or  from  London  to 
Pdcing,  and  orders  of  either  govenuuoit  whith 
then  would  have  talcen  months  to  trauMiit.  now 
reach  their  destination  so  as  to  he  put  In  execu- 
tion at  the  other  end  of  thf  world  in  a  few 
hours,  and  sometimes  in  a  few  minutes  Btil  in 
our  case,  we  ran  account  for  the  fact  that  a 
written  Constitution,  instead  of  being  torn 
asunder  and  left  bv  the  way  as  the  nation 
expanded,  as  new  and  wholly'  unexpected  con- 
ditions arose,  has  grown  with  the  growth  of 
the  nation,  like  the  hide  of  an  animal  from  its 
Urth  to  its  nuiturity.  so  that  it  still  embraces 
and  covers  thr  whole  of  our  vast  national  life. 
We  owe  it,  f\r%t.  to  the  wisdom  of  its  framers. 
who  ifi'ier'rd  ill  it  onlv  fundamental  rules  and 

firinriple";.  ^'cnerallv  and  hriellv  exprcised. 
raving  it  always  to  Congress  lo  fill  in  .ind 
provide  for  all  details;  and  seconillv.  to  the 
vigorous  and  ma'-terly  maimer  in  which  the 
Supreme  Conn  has  exercised  its  es'-ential  and 
rfnl  function  of  constmctfon.    By  this  it  has 


powers  of  sovereirnly  intended  to  be  vested  in 
the  i^overtimmt  of  the  United  States.  an<l  luvrs 
sanly  re^iihu.i.'  from  their  existence  as  a 
nation,  it  u.is  our  happy  fortune  that  for  M 
years,  in  that  critical  period  of  <Ntr  history 
which  was  to  dctermiae  whether  we  were  to  be 
a  great  and  powerfirf  nation,  adequate  for  all 
the  needs  of  a  first-class  power  in  the  world,  or 
only  a  league  of  States  like  the  old  Confedera- 
tion, we  had  the  benefit  uf  the  hroad  and  rnSn'-i 
intellect  of  Chief  justice  Marshall,  to  enforce 
the  liberal  principles  of  consiniciion  whtHl  thc 
genius  of  Hamilton  had  laid  down. 

In  a  single  paragraph  he  states  die  whole 
iheonr  upon  which  the  court  has  administered 
the  Constitution,  and  fitted  it  to  the  vrowing 
wants  and  changing  conditions  of  the  nation: 

*  The  (Vjvrmmrnt  ii  ftcknowlcliml  by  nil  to  Ik  one  a< 
enutn«rr»te<!  [>■  The  iirtntit'lc  that  it  c^r,  txrtciae  only 

tlie  powen  cranlcJ  U>  h  k  now  umvtr«al!y  admitted.  Bet 
tht  quHtiaa  wnwcting  th*  MlMrt  of  tht  powvn 


trmntcd  is  peniatiMlly  arwiic.  aiMl  will  {xutiablr  oootiM* 
to  anar,  as  Kinjj  as  .>ur  fVitrra  »hall  e^ut.  Tht  ymrr*  r  f  tSe 
ftrtrrnfTK-nt  arc  lrmit«>l.  an<l  its  ro  wers  arc  rot  t"  tw  tran*- 
cended.  But  the  aound  conttractua  erf  the  ConMimUnn 
nniat  allow  to  thc  Natiawil  LesHtatura  that  diMSMjoa  «itli 
mpcct  to  tlie  mean*  by  which  the  ytomm  it  onnfm  air  t<>  he 
carried  into  exM-ution.  which  wi\]  enable  ttiat  Inly  to  rrrf-rr- 
thr  hwh  duties  asuttned  to  it.  in  a  manner  OMt  bene^ml  tn 
thc  people.  Let  the  end  tjc  letalimatc.  let  it  Im  withtn  the 
»<:ope  of  the  C  >n»tiluti  »n.  and  at]  means  which  are  ntn>r-  in- 
mu.  whidi  art  plainly  adaptad  to  that  and.  and  whxh  are  rtr* 


appKed  thc  whole  iastrtmeat  and  each  of  its 
parts  to  new  conditions  as  thejr  atoss;  and  has 
dwcloped  and  strangljr  asstned  tke  laberMt 


Hamilton,  in  the  rederaiirt,  declared  that 
*the  judiGiary  is  beyond  comparison  the  weak- 
est of  the  three  departments  of  power;  that  tt 
can  never  attack  with  success  either  of  the  other 
two;  and  that  all  i»ossible  care  is  requisite  to 
enable  it  tr>  d(  fetid  itself  against  their  attacks.* 
Montesquieu,  whr.se  works,  with  Hlack'tone's. 
were  the  texihi  oks  of  constitutii >r..d  !i?>crry 
which  the  framers  had  constantly  in  hand,  de- 
clared that  'the  judicial  power  is  next  to  noth* 
ing.*  ^  And  it  was  said  by  another  French 
pnblidsi,  *Ii  has  no  guards,  palaces  or  treasures, 
no  arms  but  truth  aira  wisdom,  and  no  splendor 
but  the  justice  and  puMidty  of  its  jndsmentf.* 
But  the  Supreme  Court,  sustained  erencrally  by 
the  confidence  and  affection  of  the  people,  has 
more  than  held  its  own.  Keeping  carefully 
within  its  own  limits,  it  has  for  the  most  part 
lalHired  to  keep  thc  other  departments  of  gov- 
ernment within  theirs,  and  the  {xiwcrs  of  the 
Stales  and  of  the  nation  fmm  coming  into 
conRict.  In  its  hands  thc  judicial  power  has 
been  the  force  of  gravitation  winch  has  kept 
each  member  of  our  Federal  system  in  its 
proper  orbit,  and  maintained  the  essential  har- 
monv  of  the  whole. 

The  closing  scene  in  the  Federal  Conver*- 
tion,  which  made  thc  court  in  a  «a\  the  k-'.:  ir  !• 
ian  of  the  Constitution,  will  be  e\cr  memor- 
able. .\fter  months  of  disoission,  sometiONn 
violent,  more  than  once  approaching  the  very 
brink  of  dlssohition,  in  hopeless  despair  of  ( 
ing  to  any  agreement,  at  last  the  grand 
of  comvroraise  and  mutual  concession  was 
complisned.  and  the  memtvers  met  to  aflfix  their 
names  to  the  instrument  Hamilton,  one  of  the 
young!  >t.  artt  d  .is  vi  rihr,  and  .I'ter  \\  .l^h!ng- 
^on  had  signed  first  as  "President  and  Deputy 
from  Virginia,*  inscribed  on  the  great  sheet  of 
parchment  the  name  of  each  State,  as  the  dele- 
gates cause  forward  in  geographical  order  to 
add  their  names.  When  all  bad  signed.  Praak> 
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fin,  tiK  oldest  and  most  famons  of  dtem  all, 
fomttng  to  the  sim  eaUaaoncd  behind  the 
dttir  in  which  Wadiinfrton  iiad  presided 
tfaroagh  the  whole  struggle,  said  to  those  about 
htm,  *In  ihe  vicissitudes  of  hope  and  fear,  I 
was  not  able  to  tell  whether  it  was  rising  or 
setting.  Now,  I  know  that  it  is  the  rising  sun." 
.\Jtcr  more  than  a  century's  trial  of  their  work, 
the  son  which  Franklin  saw  is  not  yet  near  the 
xtniib— nodi  has  been  done,  but  vastly  more 
icnains  to  be  accomplished,  and  it  is  still  monip 
ing  widi  our  vounfr  Republic. 

Consult  Carson,  H.  L..  'History  of  the 
Supreme  Court  of  the  United  States.  w4th  Biog- 
raphies of  all  Justices'  (2  vols.,  Phil.idciphia 
VXl2) ;  Curtis,  B.  R.,  'Jurisdiction,  Practice  and 
Peculiar  Turisprudence  of  the  Courts  of  the 
United  States'  (2d  ed.,  Boston  W16)  ;  Moore, 
B.  F.,  *The  Supreme  Court  and  Un^oMtittt^ 
tiooal  Legislation'  (New  York  1913). 

JosriPH  H.  Cbuml 

SURABAYA,  soo-ra-brS  (EHitch.  Soera- 
BAj,\),  Java,  (1)  the  seaport  and  capita!  of 
the  province  of  the  same  name  on  the  north 
toast  of  the  island  of  Java.  The  city  is  situ- 
ated on  the  Strait  of  Surabaya,  which  sepa- 
rates Madura  Island  from  Java.  It  is,  next  to 
Batavia,  the  most  important  port  and  com- 
aieiebl  station  in  the  Dntch  ^st  Indies,  and 
kai  Budim«-shops,  an  arsenal,  a  mint,  sugar 
and  famhure  factories,  shiptiuilding  yards  and 
fbu^es.  It  exports  sugar,  cofTee  and  the 
various  products  of  the  region.  Pop,  al>out 
ISQ^OOO  including  about  10,000  Europeans.  (2) 
The  province  of  Surabaya  has  an  area  of  2.327 
»^re  miles  and  a  population  of  over  2,115,- 

SURAJAH  DOWLAH.  soo-ra'ja  dow'la, 
the  last  independent  nabob  of  Benu;al,  under 
whom  was  perpetrated  the  massacre  of  the 
Black  Hole  (q,v.)  He  succeeded  his  grand- 
father, AH  Vcrdy  Khan,  in  1756i  and  within 
two  months  of  his  accession  found  a  pretext 
for  marching  on  Calcutta.  On  the  arrival  of 
Give  and  Admiral  Watson  he  retreated  to 
Ifoorshedahad.  hut  was  routed  at  the  battle 
of  Plassey  (23  June  1757)  He  then  fled  up 
the  Ganges,  but  was  betrayed  by  a  fakir,  and 
was  put  tr  death  by  order  of  the  son  of  Mcer 
Jafiier,  the  new  natK>b.  Surajah  Dowlah's  reign 
lasted  IS  months,  his  age  at  the  time  of  Ms 
death  being  barely  20. 

SURAKARTA,  soo-ra-lcar'ti,  a  town  hi 

central  Java,  connected  by  rail  with  Samarang 
on  the  north  and  Suraliaya  on  the  east.  It  is 
the  residence  of  the  native  sultan  of  Siira- 
karta,  who  is  a  vassal  .of  the  Dutch  go\crn- 
ment  and  is  advised  by  a  resident.  The  town 
(pop.  125.000)  is  the  capital  of  his  Icingdomt 
a  mountainous  but  in  part  vtvy  fertile  region, 
widi  an  area  of  2»19l  sgoare  mtles  and  a  popu- 
lation  of  about  1,100.000. 

SURAT,  soo-riii'.  India,  a  city  in  the  Gu- 
jarat diviiiion  of  Bombay,  extends  for  some 
disunce  in  crescent^  form  along  the  aotttfi 
hank  of  river  Tapti,  (spanned  by  an  iron 
bridge)  in  a  fertile  valley.  It  is  160  miles  by 
rail  north  of  Bombay.  The  lifawab'spalaoe 
Ecs  within  the  confines  of  the  fort.  The  re- 
aurkable  ImildinL's  are  four  handsome  Moham- 
SK<bn  mobqucs,  two  Parsi  firc-tcmples,  sev- 
eral Hindu  temple*,  and  a  clock-tower  (80  feet 


hig^).  There  is  also  an  extensive  bazaar,  and 
a  Hiwhi  hoavital  for  sick  animals  The 
city  in  1S12  was  homed  b^  the  Portuguese, 

s^in  in  1530  and  1.^31.  The  Knglish  estab- 
lished themselves  there  in  1()12,  and  the  city 
came  under  British  rule  in  l.H(.K).  Industry  is 
limited  to  the  manufacture  ot  cotton  and  silk 
^oods,  shawls,  etc.,  articles  of  orn.iraentation, 
jeweiry  and  ivoiy  objects,  indigo  and  pottery. 
The  exports  are  cotton  and  grain.  The  com- 
SMfoal  importance  of  Surat  was  ettabtished 
in  the  16dt  century,  and  it  was  the  starting 
point  for  pilgrimages  to  Mecca.  Its  decline 
dates  from  the  removal  ot  the  East  Indian 
Company  to  Bombay.  Fire  and  ftood  contrib- 
uted sulisequently  to  its  decadence.  It  flour- 
ished during  the  .\merican  Civil  War  throo^ 
its  cotton  export.    Pop.  about  115,(XX). 

SURCOUF,  siir-koof,  Robert,  French  naval 
officer:  b.  177.^;  d  1827.  Much  ot  bis  life  at 
sea  was  devoted  to  privateering  and  he  was 
known  as  "the  king  of  the  Corsairs."  From 
1798  to  1801  and  from  1809  to  1811,  he  scoured 
the  sea  for  English  merchantment  as  Paul 
Jones  did  some  years  previously.  His  life  was 
(fivtded  between  building  French  ships  on  shotc 
and  soonring  the  high  sens  for  English  mer> 
chant  vessels.  It  was  his  advice  to  Napcdeon : 
■Attack  rich  England  ia  her  riches  —  in  her 
merchant  vessels;  leave  your  ships  of  the  line 
at  home  and  send  out  lighl  pi'i»alW»l* 

SURETY.     Sec  Sl-RETYSHIP 

SURETYSHIP,  a  word  derived  from  the 
French  surete,  trom  the  Latin  sccuritoj,  which 
means  freedom  from  care.    It  signifies  the  oldi- 

?;ation  of  a  person  to  answer  fur  the  debt,  dc- 
auit  or  non-performance  of  another,  and  to 
make  good  any  loss  occasiontd  thereby  to  the 
exMit  pnovided  in  the  contract.  The  differ- 
ence between  suretyship  and  guarantee  is  an 
essential  one,  a  contract  of  suretyship  being  a 
direct  lialiility  to  the  creditor  for  the  act  to  be 
performed  by  the  debtor,  whereas  a  guarantee 
IS  liability  only  for  the  debtor's  ability  to  per- 
form this  act.  A  contract  of  suretvsnip  is  an 
immediate  and  direct  undertaking  that  the  act 
shall  be  done,  and  if  the  act  is  not  done,  the 
surety  becomes  reqionsible  at  once. 

The  Constitution  of  the  United  Slates 
makes  it  impossible  for  any  State  to  enforce 
a  law  which  might  be  construed  as  impairing 
the  rights  of  i  creditor  under  a  contract  of 
suretyship,  but  like  other  oontracts  it  may  be 
vitiated  and  annulled  through  fraud  or  duress 
in  the  execution.  The  surety  is  entitled  to  such 
infonnation  both  from  creditor  and  debtor  as 
will  enable  him  to  know  the  nature  of  the  obli- 

Ktion  which  he  is  assuming,  and  If  diere  is 
uidttlent  misrepresentation  or  suppression  of 
the  facts  with  the  purpose  of  obtaining  his 
agreement  to  the  undertaking  the  surety  can 
obtain  relief  in  a  court  of  equity  On  the 
other  hand  this  relief  would  not  j  ranted 
against  innocent  parties  who  had,  without 
notke  from  the  surefy,  inetvred  expenditure 
or  asstuned  obligations  on  account  of  the 
existence  of  the  soretjrship  contract  Of  course 
in  such  a  case  the  surety  would  have  a  right 
to  redress  from  the  creditor  or  debtor,  or  both, 
.who  had  caused  him  loss  by  deceiving  him. 

It  should  be  understood  that  there  is  no 
obligation  on  the  part  of  the  creditor  or  of  the 
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debtor  to  disclose  all  facts  relating  to  tl)c  risk, 
bot  only  thoae  tbe  withholding  of  which,  ii 
known  to  tfiem.  or  either  of  them,  would  ocm> 

stitiitc  intent  to  mislead.  The  surety,  on  the 
other  haiul,  is  expected  to  use  reasonaJ>lc  judg- 
ment atn!  iirrraution  in  making'  (lie  roiitract. 
The  presumption  of  law  is  that  the  suretyshi]), 
the  surct/s  signature  being  Admitted,  is  valid, 
and  upon  him  rests  the  Onus  of  attacking  its 
validity,  if  he  so  desires. 

The  surety's  resi)OiisiMlity  cannot  be  changed 
or  the  oontract  nuKlifud  in  any  manner  with- 
out his  consent,  .iiul  shniilrl  any  chancre  lie 
made  in  the  contract  without  such  consent,  the 
snr<t>  is  discharged  from  his  obligation.  It 
does  not  matter  whether  the  chanse  would  be 
advantageous  to  the  sutety  or  oraerwise;  he 
has  a  right  to  stana  upon  the  original  terms, 
and  cannot  >>«  held  responsible  for  any  different 
terms.  This  applies  also  to  any  extension  of 
the  term  of  credit  specified  in  the  contract 
without  tilt-  sunty's  approxal  in  legal  form. 

Upuu  discharge  of  his  obligation  by  the 
dditor.  the  surety  is  of  course  released.  The 
surety  is  likewise  released  by  Under  of  pay- 
ment by  the  debtor  and  refaiaf  to  receive  it  by 

tlif  rr(diior.  In  some  Statt-i  the  surety  is 
released  ii  the  i  leilitoi  dcx. 5  not  sue  the  prin- 
cipal upon  re«)iii  st  ui  the  suret\  Should  tlie 
debtor  default  and  the  surety  have  to  pay.  the 
sure^r  becones  entitled  to  all  the  rights  and 
securities  previously  held  by  the  creditor 
wainst  the  debtor.  If  there  are  several  siire- 
lies.  and  the  creditor's  claim  is  enforced  against 
one  only,  the  latter  can  compel  his  cosureties 
to  pay  their  several  shares  and  he  also  has  a 
claim  against  the  principal  for  the  amount 
vNhich  he  ha<>  expended  in  meetiiig  the  ohKga* 
tion.    See  rii  AKANTKK 

SURF-BIRD,  a  shore-bird  (Afhrisa  t>ir- 
gata),  having  .1  i!i^tii)i  t  place  of  its  i  wii  be- 
tween the  sandpipers  ami  plovers.  It  is  ahout 
10  inches  long,  with  the  vvinv:  seven ;  dark 
brown  above,  lighter  on  the  witiK  coverts,  with 
white  spots  and  stripes  on  the  head  and  neck; 
tipper  tail  coverts  and  basal  half  of  tail  while, 
the  latter  terminated  with  brownish  btack;  un- 
der parts  uliitc,  tinu'ed  with  ashy  in  front,  each 
feather  li.txiui;  a  tirowiiisli  lilack  crescent.  The 
bill  is  aloiit  as  Ion;;  as  the  head,  with  \aultcd 
obtuse  tip  and  compressed  sides;  wings  long 
and  pointed.  It  is  found  on  the  Pacific  Coast 
of  North  and  South  America,  and  in  the  Sand* 
wich  Islands,  migrating  from  northern  to  tem- 
perate regions  in  winter  and  back  again  in 
summer.  It  is  usually  seen  on  the  edge  of 
steep  rocks,  among  the  retrcatini;  wa\cs,  search- 
ing for  small  mollusks  and  marine  animals, 
allowing'  the  surf  sometimes  to  dash  over  it. 
whence  the  common  name;  its  flight  is  shoil 
with  a  quick  and  jerking  motion. 

SURF-CLAM.      ,  rr 

SURF  DUCK,  or  SURF  SCOTSR.  See 
Sonm. 

SURF-FISH,  one  of  ihe  many  ^mall  ovoid 
fishes  ot  the  family  f-  mht<>t,<ciJ(r,  rrbted  to 
the  perroi»|s.  v^lurb  alxnind  iipoti  the  F'.Tcitic 
Coast  of  North  .•\merica,  where  they  are  found 
numerously  in  the  surf  on  sandy  beaches,  and 
in  the  motaths  of  rivers.  They  are  often  gayly 
oolored  somethnes  in  extraordinary  patterns  of 
apot^  or  hor^;  and  are  easily  eaught  hnt  not 


LFACB  TENSION 

valued  much  at  food.  Tht  most  famifigf  one 
is  Ampkittietu  nryenlnv;  acvetal  others  are 
hically  known  as  the  blue.  Mack,  red  and 
white  perches,  dw  alfione,  etc  All  are  trMpn* 

roos. 

SURF-SMELT,  a  small,  eminently  lood^ 
some  smelt  {Hyfometus  pretiosus),  ntmer- 
ous  along  the  Qoast  of  California  and  nof^ 
ward,  where  it  spawns  in  the  surf,  and  is 
caught  in  great  quantities  in  nets.  See  Smelts; 
W'hiteftshes 

SURFACE,  Joseph,  a  character  in  Sheri- 
dan's comedy,  *The  School  for  S^KlaL'  He 
is  a  mean  hy^rite  who  affects  p«a  scriona* 
oess  and  sentimentality. 

SURFACE.  O )  A  physical  surfaet  nay  be 
defined  as  formed  by  the  boundaries  or 
portions  of  a  given  body.  (2)  A  nuithcnaMl 
surface  is  the  Donndary  between  two  given  pof^ 
tions  of  sj»ace.  It  may  be  of  various  orders,  a 
plane  surtace  being  of  the  first  order,  a  quadric 
surface  of  the  second  order,  etc.  .\  surface 
through  all  points  of  which  a  straight  hne  may 
t>c  so  drawn  as  to  rest  entirely  within  the  said 
surface,  is  termed  a  ruled  surface.  The  cooe, 
conoid  and  Qrlindcr  arc  examples  of  Ihia  class. 
A  surface  is  said  to  be  of  the  nth  order  when 
it  is  intersected  at  n  points,  either  imai-'inary  or 
real,  by  a  given  arbitrary  line  For  a  treatment 
01  the  siil  jcct,  consult  l.i-nhart.  L.  F.  "  Treat- 
ise on  Differential  deometry  on  I  urvcs  and 
Surfaces>  (Boston  1909);  MichaeUs.  M.  L. 
<  Dynamics  ol  Surfaces'  (New  York  1914): 
Smith,  Charles,  <Solid  Geometry*  (3d  ed.,  New 
York  1801). 

SURFACE  TENSION,  that  property  of 
liquids  in  virtue  of  which  they  tend  to  take 
such  a  form  as  to  have  the  smallest  surface 
possible.  The  name  'surface  tension*  has  ref- 
erence to  the  fact  that  liquids,  when  freed 
from  the  action  of  gravity  and  other  com  para - 
ti\el>  jxiuLfful  forces,  behave  as  though  tbcir 
surfaces  were  elastic  membranes,  which  are 
evcrv where  in  a  state  of  uniform  tension  Be- 
ginners in  the  study  of  physics  often  torm  the 
idea,  from  their  textbooks,  that  this  hypothet* 
ical  tension  is  real  and  that  the  surface  of  a 
liquid  really  is  mcmhranons  in  nature,  and  snb- 
jtct  to  an  actual,  physical  tension  This  i^  not 
at  all  the  case;  for  the  behavior  of  the  Ii'i"'d 
is  due  to  an  cnfirelv  ditfercnt  cause,  as  will  be 
understood  by  n  f(  rence  to  Fig  1  AB  here 
represents  a  lk)ui<l  surface,  and  m  »\  m  m  m 
represents  a  molecule  of  the  liquid,  which  is 
ori^nnally  in  the  interior  of  ^e  liquid,  hut 
which  is  remoxed  from  it  in  the  manner  illuv 
trated  by  the  succc^suc  hmirps  1.  2.  3.  4  and  5 
Consider,  first,  the  st.itc  of  th<*  nvilecule  m  m 
the  position  I.  It  is  here  surrounded  by  the 
liquid  on  all  sides,  and  the  attractive  influence 
that  the  other  molecules  of  the  liquid  excrt 
upon  it  is  srnsiMy  the  same  in  all  <Krectiows. 
The  circle  that  is  drawn  about  m  represents  a 
sphere  whose  radius  is  the  "nidiiis  of  smsiiWe 
molecnhr  attraction"  ;  that  i?.  it  is  equal  Xn  rh- 
(unknowtO  distance  at  which  we  may  siipiH>*r 
that  !l;r  .iftraction  of  one  molecule  of  the  liquid 
for  another  one  ceases  to  be  sensible  Thr  at- 
tractive influence  of  those  parts  of  the  liquid 
which  are  external  to  this  sphere  being  by 
hypothesis  insensible,  we  may  regard  m  as  in* 
Unenced  solely  hy  such  molecules  as  are  wMrfn 
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5«cn,  therefore,  that  the  attraction  of  the  liquid 
lor  m  will  be  the  same  in  all  directions  (and 
ihercforc  without  any  resultant  cflfcct),  so  lonfi 
u  the  sphere  remains  totally  submerged.  But 
tAen  the  molecule  m  apftnoaches  the  surface 
■0  acari^  lint  a  part  of  Hi  sphere  praiccti  iato 
the  air  as  Aown  at  2,  It  it  equally  cvMeiit  tfnt 
the  attractive  force  upon  m  is  no  lonper  the 
same  in  all  directions  In  order  to  make  it  so, 
tK  should  have  to  cut  off,  from  the  bottom  of 
Ihe  sphere  at  2,  a  segment  equal  to  the  sei^ment 
that  projects  into  the  air,  as  indicated  by  the 
itUe  shaded  area.  The  mass  of  fluid  that  lies 
ktwecn  this  shaded  acgmcat  and  Iht  surface  ol 
Ihe  liqaid  is  withool  aay  naoltaat  effect  vpoa 
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m,  on  aooount  of  its  symmetry  with  respect  to 
m;  and  hence  in  the  position  2  we  may  regard 

m  as  subject  only  to  the  unbalanced  downward 
attraction  that  the  shaded  sefsment  exerts  upon 
It  In  position  3  the  molecule  has  reached  the 
surface  of  the  liquid,  and  it  is  subject  to  a 
downward  attractive  force  due  to  the  mass  of 
bnnd  contained  in  the  entire  lower  half  of  the 
Sfliere.  In  bringing  the  molecule  from  position 
I  to  position  3,  we  therefore  have  to  move  it 
upward  against  a  force  which  tends  to  pull  it 
hack  into  the  liquid  -A'^n'm  ;  this  force  becoming 
active  from  the  moment  that  the  sphere  of 
sensible  molecular  attraction  first  becomes  tan- 
Kent  to  the  surface  of  the  liquid,'  and  increasing 
in  magnitude  until  it  attains  its  maximum  vahte 
when  the  molecule  actually  reaches  that  sur- 
face. Hence  we  have  to  perform  work,  in  order 
to  transport  a  molecule  from  the  interior  of  a 
liquid  to  the  surface;  and  this  amounts  to  say- 
inj?  that  wc  have  to  perform  work  in  order  to 
increase  the  surface  of  a  liquid.  But  this  is 
jast  what  we  should  have  to  do  if  the  surface 
of  the  liquid  were  an  elastic  membrane ;  and 
lience  it  is  permissible  to  imagine  that  the  sur- 
farc  if  such  a  membrane ;  and  it  is  found  that 
5Ufh  a  conception  makes  it  easier  to  under- 
stand and  describe  the  phenomena  that  result 
from  molecular  attractions  in  liquids.  It  will 
be  noted,  however,  that  in  extending  the  sur- 
face of  a  liquid  we  do  not  actually  stretch  the 
exiiting  surface.  We  merely  bring  more  mole- 
cnles  from  the  interior,  where  the  forces  acting 
npon  them  are  balanced,  to  the  surface,  where 
these  forces  are  not  balanced. 

The  phenomena  of  surface  tension  are  most 
ohious  in  soap  films  and  in  foami^  where  the 
BOSS  of  the  liquid  concerned  b  so  snuU  (rela- 
tively to  the  surface)  that  the  molecular  forces 
which  Rivc  rise  to  the  so-called  "surface  tension* 
can  easily  preponderate  over  gravity,  which  is 
relatively  powerful  in  liquid  bodies  of  large 
mass  and  small  surface.  The  French  phvsicist 
Ptatein  devoted  a  vast  amount  of  attention  to 
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films,  and  by  masses  of  liquid  that  are  freed 
from  the  influence  of  gravity  by  Iieing  sus- 
pended in  other  liquids  with  which  they  will 
not  mix,  hut  which  have  the  same  density  as  the 
liquid  to  be  studied.  Olive  oil  can  readily  be 
freed  from  the  action  of  gravity,  by  submerg- 
ing it  in  a  mixture  of  alcohol  and  water,  whose 
composition  is  regulated  by  trial  until  the  mix- 
ture has  precisely  the  same  specific  gravity  as 
the  oil.  A  mass  of  oil  which  is  submerged  in 
this  manner,  and  is  not  constrained  in  any  way, 
at  once  asstmies  a  spherical  form;  for  the 
sphere  has  a  smaller  surface  than  any  other 
solid  of  the  same  \t)Iume. 

The  oristence  of  surface  tension  can  be 
shown  roulily  and  strikingly,  even  in  a  lari[e 
mass  of  water,  by  several  very  simple  experi- 
ments. Of  these,  the  camphor-movement  experi- 
ment is  one  of  the  best  known.  To  perform  it, 
a  perfectly  clean  vessel  is  filled  with  clean  water, 
some  of  the  water  being  allowed  to  flow  over 
the  sides  of  the  vesseU  so  that  aay  superficial 
iaqwrities  may  be  wubed  away.  Very  line 
scrapings  of  camphor  are  then  allowed  to  fall 
upon  the  surface  of  the  water;  and  if  the  water 
surface  is  sultiiiintly  clean,  these  scraping's  at 
once  begin  to  execute  tlie  most  violent  move- 
ments. The  motion  of  the  camphor  is  due  to 
the  fact  that  the  surface  tension  ol  a  sohtlioii 
of  camphor  in  water  Is  less  than  that  of  pure 
water.  The  camphor  particles  do  not  dissolve 
evenly  on  all  sides;  and  the  horizontal  pull 
exerted  upon  them  by  the  water  is  greatest  in 
those  directions  in  which  the  concentration  of 
the  solution  in  immediate  contact  with  the  par- 
ticles is  least  Hence  the  motions.  The  great 
wH|Ottauce  of  aheohtte  cleanliness  in  this  ex- 
periment is  well  illustrated  by  touching  with  a 
slightly  greasy  finger  a  water  surface  upon 
which  camphor  particles  arc  in  rapid  motion. 
The  entire  surface  becomes  contaminated  al- 
most instantly,  so  that  the  camphor  movements 
become  deadened,  or  cease  altogether.  .  Ui:^." 

The  effects  of  surface  tension  are  observable 
in  lar^e  masses  of  liquid,  where  those  masses 
come  m  contact  with  the  walls  of  their  contain- 
ing vessels.  The  slight  elevation  of  the  water 
in  a  drinking  glass,  where  the  water  touches 
the  glass,  is  due  to  this  cause  Tliis  particular 
phenomenon  is  more  marked  in  the  case  of  a 
glass  tube  of  small  diameter,  dipping  in  a  verti- 
cal position  into  a  vessel  of  water  (or  ainr  other 
liquid  which  actually  wets  the  glass).  IM  the 
glass  tube  be  inserted  into  the  water,  so  that  it 
is  wetted  up  to  a  certain  level,  and  let  the  tube 
be  then  raised  sli>.;blly  The  iil.is-.  in  tlu-  reuion 
which  has  been  submerged  below  the  general 
level  of  the  water  and  is  now  raised  atiove  it 
agaiiL  adheres  to  the  water,  and  as  the  tube  is 
raised,  the  column  of  water  vrithin  it  tinlcs  at 
the  centre,  so  that  its  surface  becomes  con- 
cave, as  is  illustrated  in  Fig.  2.  The  weight  of 
that  part  of  the  water  within  the  tube  which 
stands  above  the  general  level  of  the  water  in 
the  external  vessel  (that  is,  the  weight  of  that 
portion  which  lies  between  the  actual  water 
surface  In  the  tube,  and  tiie  dotted  horiaonta! 
Bue),  Is  sustained  by  the  tension  of  the  curved 
surface  (or  •meniscus")  that  bounds  the  col- 
umn at  the  top;  this  tension  artin^  everywhere 
ill  the  direction  of  the  surface  of  the  water, 
Md  tiierefore  having  an  ohDqnely-upward  di- 
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rcction  ;iround  the  cdKi'fc.  and  hence  a  vertical 
component,  which  is  capable  of  sustaining  the 
water  in  the  tut)c.  In  the  case  of  a  Uquid 
which  does  not  wet  the  tul>e  ( for  example,  in 
the  case  of  mcrcur>-  and  i;lass>.  the  curvature 
of  the  liquid  surface  is  in  the  opposite  direc- 
tion  from  that  oliservcd  with  water  and  glass; 
that  is.  the  meniscus  is  convex  upwards,  as 
shown  in  Fik'   i,  and  the  liquid  in  the  tube 
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Stands  at  a  lower  level  than  corresponds  to  the 
general  level  of  the  liquid  surface  m  the  con- 
taining vessel.  In  a  laromcter,  the  meniscus  of 
the  column  is  convex  upward,  and  the  depres- 
sion of  the  column  due  to  the  surface  tension 
of  the  mercury  is  usually  quite  srnsilile ;  so  that 
in  order  to  Iw  in  a  pooitton  to  know  the  exact 
height  at  which  the  mercur)-  in  the  column 
would  stand  if  the  tulie  were  large  enough  in 
diameter  for  the  effects  of  surface  tension  to 
be  negligible,  it  is  necessary  to  in\estigate.  very 
carefully,  the  way  in  which  the  depression 
varies  with  the  diameter  of  the  tul<.  and  with 
the  height  of  the  mrniscus  itself.  Numerous 
observers  have  made  extensive  investigations  of 
this  sort,  and  have  given  their  results  in  tables. 
A  very  good  table  of  this  kind,  due  to  Men* 
dcl^ff,  is  given  in  Guillaume's  ^Thermometric 
de  Precision,'  and  other  tables  will  be  found  in 
nearly  all  of  the  works  upon  meteorologv.  The 
property  of  liquids  in  virtue  of  which  they 
stand,  in  a  vertical  tube,  at  an  elevation  dil- 
ferent  from  that  in  the  vessel  into  which  the 
tube  dips,  is  commonly  called  'capillarity,*  in 
reference  to  the  small  diameter  of  the  tubes  in 
which  the  effect  is  most  noticeable  (Latin, 
iapiUtu,  •hair"). 
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The  surface  tension  of  a  liquid  is  measured 
by  the  hoD/OMtal  pull  that  the  liquid  can  exert 
upon  a  straight  line  one  unit  in  length,  Iving  in 
its  surface;  the  pull  being  perpendicular,  of 
course,  to  the  direction  of  the  line  The  ac- 
companying table  contains  the  surface  tensions 
of  various  liquids  as  determined  by  Quincke, 


and  quoted  by  Maxwell,   llercury.  for  example. 

is  capable  of  exerting  a  pull  of  21.58  grains 
upon  a  straight  line  one  inch  long,  lying  in  its 
surface.  The  value  of  the  surface  tension  of 
water  given  in  this  table  is  certainly  to«>  great 
Brunner  found  it  to  lie  7?>2  dynes  per  centi- 
meter, and  Wolf  found  76  5  and  77J  Ray- 
leigh's  determination.  Itased  upon  a  study  of  the 
wave-length  of  ripples,  gavr  7.V9  dynes  at  18'  C; 
and  T.  Proctor  Hall  found  that  at  7°  C.  the 
surface  tension  of  water,  in  the  same  units,  is 
Riven  by  the  expression. 

75.48  —  0.1407. 
Bibliognipby. —  Boj-s,  '  Soap  Bubbles  and 
How  to  Make  Them':  Plateau.  'Statique  ex- 
perimentale  et  theorique  dcs  liquides  soomi*  aax 
seules  forces  moleculaires ' ;  Risteen.  'Mole- 
cules and  the  Molecular  Theorv'  of  Matter  • 
Also,  any  extended  treatise  on  physics 

.\LL.\N  n.  RlSTET-K. 

SURFACES,  Theory  of.    Surface,  in  the 

mathematical  sense,  is  the  common  lioundary 
of  two  contiguous  regions  of  space.  The  dc> 
velopmenis  in  this  vast  field  of  mathematical 
investigation  are  essentially  of  modem  origia 
The  geometers  of  the  Greek  school  were  ac- 
quainted with  some  of  the  elementary  proper- 
ties of  a  few  surfaces,  notably  those  of  sphere, 
cylinder  and  cone,  but  the  systematic  and  fruit- 
ful study  of  surfaces  began  with  their  repre- 
sentation by  means  of  equations  in  (Tartcsian 
co-ordinates  (sec  Geometky.  CIaiiiesia.v  ».  This 
was  not  done  until  the  method  of  co-ordinates 
had  iteen  employed  with  success  in  the  study  of 
plane  curves,  whereupon  its  application  to  sur- 
faces presented  itself  as  a  natural  extension. 
According  to  Cantor.  'Gcschichtc  dcr  Maihc- 
matik.'  Parent  (I06(>-1716)  was  the  first  to  rep- 
resent surfaces  analytically  by  means  of  a  sin- 
gle equation  F(x.  y.  x)  '0.  To  each  set  of 
values  of  X,  y,  3  satisfying  this  e<^tution  corre- 
sponds a  point  of  the  surface.  With  the  intro- 
duction of  co-ordinates  two  distinct  phases  in 
the  study  of  surfaces  present  themselves.  On 
the  one  hand  the  surface  is  dcbncd  in  some 
purely  geometric  way,  and  the  problem  is  to 
find  an  etjuatioii  analytically  representative  of 
the  surface.  On  the  other  hand  an  efjuation  is 
assumed,  and  the  problem  is  to  arrive  at  the 
properties  of  the  surface  from  its  .malyiical 
definition.  In  the  first  case  no  less  than  in 
the  second,  the  deduction  of  geometric  proper- 
ties proceeds,  in  the  main,  along  analytical 
lines.  It  is  at  once  evident  that  the  second 
phase  of  the  {general  problem  greatly  broadens 
the  scope  of  investigation,  and  it  is  from  this 
ptiint  of  view  that  the  nuthemalicians  have 
studied  the  surfaces  defined  by  algebraic  eqtu- 
tions  of  second,  third,  fourth  and  higher  de- 
grees. The  alcebra  brings  in  imaginanes.  and 
:his  leads  to  tne  introduction  of  surface^  that 
are  altogether  imagiiury.  and  to  the  con- 
sideration of  imaginary  points  and  elements  in 
connection  with  real  surfaces 

In  what  has  Ucn  said  thus  far  the  point  has 
figured  as  the  primitive  element  of  the  stlrface. 
and  in  connection  with  it  the  surface  is  a  twiv 
dimensional  continuum  of  points.  With  the 
expansion  of  the  subject  additional  primitive 
elements  were  introduced,  vii..  the  plane  and 
the  line,  and  from  the  standpoint  of  the  new 
elements  the  surface  may  l>e  regarded  as  a 
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two-omenstonai  conttntrain  of  planes,  as'* 
the  envelope  of  its  tangent  planes,  or  as  a  three- 
dimensional  coniinmitn  of  line>,  i c,  the  enve- 
lope of  its  langtni  Inies.  The  iht  oi  \  (  f  n  sur- 
ure  as  the  envelope  of  its  of  tangent  lines 
constitutes  a  special  chapter  in  the  general 
theory  of  complexes  of  straight  lines  (see 
GeoMEntY, .LrNE,  and  Alued  Theories).  Along 
with  the  analytical  mcttiod,  the  synthetic  or 
projective  method  hat  bevn  etnployed,  and 
with  special  i  IcnMnre  and  i->  mplcteoess  »n  the 
rase  of  surtares  of  the  second  order.  With 
ihis  litief  introduction  we  now  pass  t<>  a  more 
(Iciaileil  account  of  ihe  developments  in  this 
Lirai.vh  ul  ni.ulicnuilics, 

L  Algebraic  Surfaces  ia  General.— Any 

surface  whidi  can  be  analytically  expressed  by 

Lv.  .ilkcl'raic  c(i-.iaiion  between  ihc  Cartesian 
cu-urd:n;ii<.s  .«  ,  y.  c  of  a  point  of  space  is  called 
>n  algebraic  surface.  Tlie  order  of  ilic  surface 
is  the  number  of  points  of  intersection  (real 
or  imaginary)  of  the  surface  by  an  arliitrary 
straight  line.  The  order  of  the  surface  ^is 
oiniously  the  same  as  the  degree  n  of  its 
equation.  The  doss  is  the  ntunber  of  tangent 
panes  of  the  surface  that  pass  through  an 
arbitrary  line.  W'be:;  there  is  no  singularity 
(see  7)  on  the  >urfacc  the  clasS  is  — 1). 
The  rank  of  the  surface  is  the  order  of  a  cir- 
cumscribing cone  whose  vertex  is  an  arbitrary 
point  of  space.  The  rank  is  n{n  —  1).  The 
intersection  of  the  surface  by  a  plane  is  a 
cur>e  of  nth  order,  and,  by  the  foregoing,  the 
class  of  this  curve  is  the  same  as  the  rank  of 
the  surface. 

2.  The  Plane.— This  is  the  simplest  of  all 
surfaces,  and  its  ecjuation  in  the  varia!>les 
X.  y.  is  of  the  first  degree:  Ax  +  By  H  C'c  -f 
/>  =  0.  in  which  A,  B,  C,  D  are  constants.  It 
i^  the  only  surface  of  first  order. 

3.  Snriaoea  of  the  Second  Order,  or  Quad- 
lie  SnriaceB. —  The  earliest  investigations  were 
ooenected  with  the  surfaces  of  the  second 
order,  namely,  those  defined  by  the  general 

eq'.t.i'.'.mi  of  the  second  degree: 

+  i^y  +  CV  4-  Zhys  +  2Gzx  -|-  2Hxy 

■\-2Lx-\-  ZMy  +  ZNx  +  P=-(k 
TUs  eipiation  contains  10  coefficients  whtdi 
cater  homogeneously.  However,  only  die  nine 
ratios  of  the  coisfllictents  are  essential,  as  the 
equation  may  be  divided  through  by  any 
coctTicicrit  ih.it  is  not  zero.  From  this  fact 
comes  an  important  theorem.  The  substitu- 
tion  of  the  co-onlinates  of  a  given  point  in 
the  general  equation  imposes  one  equation  of 
oondition  upon  the  coeflficients ;  nine  such 
eiittations  determine  the  ratios  of  the  coel{W 
dents,  and  herewith  the  equation,  and  with 
it  the  surface  The  tluoiem  follows:  A  sur- 
face of  sefond  ni'lcr  is  in  general  determined 
by  nine  pi  u  i    •h:i>ugh  which  it  is  to  pass. 

4.  Classification  of  Quadric  Sorfacea. — 
There  are  in  all  16  surfaces  of  die  second 
order,  when  the  purely  imaginaiy  and  degen- 
erate cases  are  inctnded  in  the  numeration. 
The  grouping  of  the  individual  surfaces  varies 
with  the  principle  employed.  The  principle  of 
diusion  may  be  baser!  mi  ana!>tioal  criteria 
or  on  geometrical  characteristics.  Four  differ- 
eat  varieties  of  geometrical  classiiication  are 
Inown.  In  one  the  surfaces  are  divided  into 
(«)  the  surfaces  with  centre  or  central  sur- 
taccs»  {b)  the  non-central  surfaced.  A  second 

via.  26  — s 


classification  gives,  (a)  rulpd  surfaces  witii  real 

generating  lines  (see  16),  (6)  non-ruled  sur- 
faces (analytically  these  latter  surfaces  are 
ruled  surfaces  with  imaginary  generating  lines). 
A  third  classification  rests  upon  the  presence 
or  absence  of  vertices  on  the  surface.  For 
example,  a  cone  Ins  a  vertex  and  two  inter- 
secting plann  are  a  degenerate  form  of  a  sur- 
face of  second  order  with  the  line  of  intersec- 
tion as  a  line  of  vertices.  An  ellipsoid  is  with- 
out a  vertex.  The  fourth  classification  is  based 
upon  the  nature  of  the  conic  that  is  cut  from 
the  surface  hy  the  plane  at  infinity. 

We  now  ^relent  a  classiikaiion  based  upon 
ana1>'ttca1  criteria.  This  is  effected  by  means 
of  the  values  of  two  polynomials  J  and  D, 
functions  of  the  coefficients,  and  of  the  roots 
i  — A,  fi,  V,  of  a  cubic  equation  in  ik  called  the 
discriminating  cubic.  The  polynomials  may 
be  conveniently  put  in  dw  detenninant  fomn, 
as  also  the  cubic  equation: 

D  =1.4  //  G\, 
\H  B  F 


\  HG  L 
H  B  F  M 
G  F  C  H 


A-k  II  G  1= 
H  B-k  F] 
G  FC-U 


L  Surfaoea  for  which  J'\,0. 


(a)  D^O,  (i)   EUipaoid,  real,  if  ~ 

are  all  negattve. 

(ii)  Hyperbotoid  of  one  dieet  if 

two  of  the  quantities  are 

negative. 

(iii)  Hyperboloid  of  two   sheets  if 

one  of  the  quantities  is  nega- 
tive. 

(tv)  Ellipsoid,  imaginary,  if  all  the 
quantities  are  positive. 

Tk§se  are  surfaces  with  centre.  By  a  maX- 

able  transformation  of  the  co-ordinate  axes  to 
the  centre  the  general  equation  can  be  thrown 
into  tha  form  ^  + /ly  -f  i«> d  «B  0,  io  which 

d  s>      and  A,  /i,  v  we  the  toots  of  tiie  diecrimi- 


nating  cubic 


no.  1.— BOipMid. 

(fi)i?~0.  (i)  Elliptic  paraboloid  if  A  and 
have  the  same  sicn. 
(ii)  Hyperbolic  paraboloid  if  A  and 
^have  different  signs. 
\\'hen   P"^0,  one  of  the  roots       ft,  r  is 
zero,  and  it  is  here  assumed  that         0.    By  a 
suitable  transformation  of  the  origin  of  co- 
ordinates to  a  point  of  die  surface,  the  equa- 
tion may  be  made  to  talce  die  form  Xifi 
IQs  —  O. 

The  smrfaets  («)  and  are  surface* 
witlumt  verHees, 
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II  Surfaces  for  whichJ^Oi 

(y)  D^Ot  (t)  Com.  real,  U  A,  fi,  * ««  not att of 
^  tame  tign. 

(H)  Cone,  imafnnary.  if  X,  ji,  v 
of  same  sign. 


The  ruled  surfaces  among  quadric  surfaces 
fall  into  two  categories:  (1)  the  cone  and 
cylinder,  each  containinf  one  tct  of  gtnefadng 


PM>  it  IfypwlMloid  o(  Om  8kM 

Bjr  taking;  the  origin  at  the  vertex  <>f  the 
DC  the  cqiMtion  may  b«  brought  into  the 
form  aa*  +  m^-l>»i^  — 0. 


—0  (I)  FJlipdc  cylinder,  if  4      ^  are 
of  tane  sign  and  0. 

(IJ)  Hyperbolic  cylinder,  if  ^  and  f 
are    of    dificrent    signs  and 

(lU)  A  pair  of  intersecting  planes, 
real  or  imaginanr,  if  irf  0. 

(iv)  Parabolic  cylinder:  or  two  paral- 
lel planes,  real  or  imaginary 
(if  all  the  subdeterminants  of 
D  are  lero). 


FM.  4.— Bniptie  FmbotoM. 

For  (\).  (ii),  (iii>,  the  pcneral  equation 
aihiii'-  I'i  tii'ttiR  thrown  iiitu  the  f'lrm 
Ax"  +tiy  +  d"=0,  and  for  the  parabolic  cylinder 
into  the  form  Sjr"0. 

Since  a  cylinder  may  be  regarded  as  a  cone 
with  infinitely  distant  vertex,  and  a  pair  of 
planes  as  a  degenerate  case  of  a  cone,  it  follows 
that  the  surfaces  (^)  and  (<0  may  be  con- 
sidered as  conea.  i.e.,  the  smrfaen  tnth  vewiex 
or  verticfi. 


Pic.  S  — Hrparbotic-ParktxOoid. 

lines  infinite  in  number:  (2)  the  hyperboloid 
of  one  sheet  and  the  oypcsbolic  paraboloid, 
each  containing  two  sets  of  generating  lines 
infiitite  in  number.  On  the  two  last-named  sur- 
faces no  two  lines  of  one  ^ct  intcrscrt,  but  each 
line  of  one  set  intersects  all  the  lines  of  the 
other  set 

5.  Surfaces  of  the  Third  Order,  or  Cubic 
Surfaces. — A  considerable  number  of  theorems 
about  these  surfaces  are  now  known,  though 
their  properties  have  by  no  means  been  so  ex- 
haustively studied  as  in  the  case  of  quadric 
surfaces.  There  are  two  especially  distinguish- 
ing properties  to  be  noted  concerning  them: 
first,  on  the  Rcneral  surface  there  are  27  right 
lines;  seri)tid,  ihcrr  i>  r<.!.(t' d  t<>  the  >ur- 
face  a  pcntaedron  whu&c  edges  and  vertices 
He  on  die  Hessian  of  the  surface  When 
there  is  no  singular  point  on  the  cubic  sat^ 
face  its  equation  can  be  thrown  into  the  form 
€iWi*  +  -I-  f , ir,»  -I-  r. W,»  -I-  c,W,*  =  0.  where 
Wt.  IV%.  .  .  .  are  linear  in  x,  y.  x  and  the  equa- 
tion ir.^  If. -I-  lf'.=  0  holds  idenii- 
rally.    The  Hessian  of  the  cubic  is 

__L._L,  J_,J_.    1  _o 

cxWi     c,n\  "^oIV,  "^r,H',  ■^,,11. 
a  surface  of  fourth  order.    It  contains  the  10 
edges  and  the  10  vertices  of  the  pentaadnNI 
formed  ly  the  five  planes  ^.=  0.  .  .  , 

The  vertices  are  double  points  (see  7)  of  <he 
Hessian.  For  particulars  as  to  these  sorfaces 
consult  Salmon.  Tieometry  of  Three  Dimen- 
sions,* and  als*>  Sturm,  * .Synihctische  Unter- 
suchunjcen  uber  Flarhcn  dritter  Ordnung' 
(LeipziK  1«^7). 

6.  Surfaces  of  Fourth  Order.— Of  these 
only  special  surfaces  have  been  tborougUy  dia- 
CDSsed.  among  them  the  ruled  sorfaoca  and 
the  Ktmimer  stirfaee.  The  Knmmer  smrfnec 
contains  16  double  points  and  16  singular  planes 
Each  ot  the  planes  is  taiiucnt  to  the  surface 
along  a  conir  and  containv  six  of  the  double 
points,  and  throuKh  each  double  (Hiint  pass  six 
of  the  singular  planes  Consult  Salmon^ 
Fiedler,  Vol  II.  and  Kummer,  'Berliner  Ab> 
handlungen  ' (I.S66).  The  resolu  obtained  in  the 
study  of  algebraic  stirfaces  of  order  higher 
than  the  fourth  are  of  more  or  less  fragmentanr 
character  and  need  nol  be  referred  bo  in  thtt 

brief  vkelch. 

7.  Ordinary  and  Singular  Point*.--  In  gen- 
eral the  M  points  uf  intersection  of  a  line  and 
surface  arc  distinct,  but  if  a  point  P  appears 
as  k  coincident  points  among^  the  m  intersect 
tions  for  rtvry  straight  line  throu^  it.  it  is 
called  a  *  multiple  point  of  the  surface.  UTien 

it  is  a  double  point,  when  t  =  3  a  triple 
>int  Multiple  points  are  singular  points, 
hruugh  a  double  point  on  a  surface  an  to* 
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tnty  of  ttnet  6ui  tie  drmwn  each  of  which  will 
pass  through  a  third  point  on  the  surface  in- 
finitely near  the  double  point.  The  locus  of 
these  lines  is  a  cone  of  second  order.  There  arc 
three  cases:  (1)  the  cone  is  a  proper  cone  and 
the  doable  point  is  called  a  conical  point;  (2) 
the  cone  degeaeretes  into  two  intersecting 
fltties  and  tht  iioiat  is  a  bi^lanar  point;  (3) 
the  cone  de^entes  into  two  coindocnt  planes 
aid  the  point  is  a  Mnipla$tar  point  or  pinek 
point.  There  may  be  a  curve  locus  of  double 
points  on  a  surface:  for  example,  the  curve  of 
intersection  of  a  surface  by  itself  is  such  a 
locus,  as  is  also  the  curve  of  contact  of  two 
dwets  of  the  same  surface  with  each  other. 
For  a  detailed  study  of  the  character  of  a  siir- 
face  in  the  neiehborhood  of  a  double  point 
consult  Rohn.  'Mathematische  Annalen,  22' 
(1883).  As  the  study  of  a  surface  proceeds  in 
general  frtjm  the  equation  of  the  surface,  it  is 
to  the  analysis  we  must  look  for  a  definitive 
criterion  distinguishing  ordinary  and  singular 
points.  A  point  xi,  yi,  ji  of  a  surface  F(x,  y,e) 
=  0  is  said  to  be  ordinary,  if  the  F  function  is 
developable  in  an  entire  Mrics  in  the  neifl^ibor- 
hood  of  xt.  yi,  Ml.  and  if  dtt  ifafM  ifit  mciva- 

tives  ^  ^.  ^  do  not  totdtaneouslyvadsh 

at  the  point.   All  other  point*  are  sittgntar 


9.  Oenend  Conaidemioni.  Corvflteear  Co* 

Ordmates. —  Modem  progress  in  the  theory  of 
surfaces  begins  with  the  appearance  in  182/  of 
Gauss'  paper,  'Disquisitioncs  generalcs  circa 
superficies  curvas'  (translated  into  German  in 
Ostwald's  'Klassiker  der  exakten  Wissenschaf- 
ten* :  into  English  by  Morehead  and  Hilte- 
beitel,  Princeton).  Two  things  in  this  classical 
production  have  profoundly  affected  subse- 
quent developments  in  the  theory.  The  first 
was  the  systematic  employment  of  curvilinear 
co-ordinates,  and  therewith  a  demonstration  of 
the  K"-?"  advantages  which  could  be  derived 
from  their  use;  thie  second  was  the  concepUon 
of  a  surface  as  a  two-way  extension,  not  rigid 
but  ^exible.  which  could  be  made  to  assume 
new  shapes  by  bending  without  stretchintj.  All 
surfaces  derived  from  a  given  surface  by  bend- 
ing are  said  to  be  applicable,  or  developable, 
upon  each  other.  Il  is  dear  that  the  Ktomctry 
of  6gures  on  such  surfaces  is  the  same.  The 
aaaljrtical  criteria,  whether  two  given  sarfaces 
are  applicable  upon  each  other,  constitute  one 
of  the  interesting  chapters  in  the  general  rtieory. 
In  expressing  the  Cartesian  CD-ordinalcs  x.  y,  z 
as  functions  of  two  variables  ii,  t-  called 
parameters : 

(A)    *  =  ^(". y  =  x{u.,  v),  t  =  v(«,  v), 

a  new  form  of  representation  of  surfaces  is 
cstabltshed.  The  elimination  of  n  and  v  would 
obviously  lead  to  one  equation.  F(x.  y,  s)  "0. 
If  M  be  given  a  definite  value  m«,  and  v  be  al- 
lowed to  vary,  a  curve  will  be  generated  lying 
on  the  surface  fscc  Curves  of  Doitbi-f.  Curva- 
ture). The  curve  is  called  the  «<  curve,  that 
is,  it  is  named  by  the  special  value  of  the  para- 
■eter  that  is  constant  at  all  its  points.  Assign- 
ing a  teeond  value  to  «.  say  mi.  and  allowing  «r 
again  to  vary,  llMBie  would  be  formed  the  Hi 
curve  of  the  surface.  In  ^s  way  there  could 
be  formed  an  * '  of  curves  on  the  surface  con- 
stituting the  family  of  u  curves.  Similarly, 
dicfe  is  a  fnnily  of  v  curves  cadi   — j 


by  a  definite  value  of  v  while  u  is  variable. 
i£ach  point  of  the  surface  is  the  intersection  of 
a  «  curve  and  a  v  curve,  and  the  curves  are 

called  its  curvilinear  co-ordittatcs.  One  may 
thus  speak  of  the  point  (ua,  vo)  of  the  surface, 
or  in  general  of  the  point  (m,  v),  in  place  of 
referring  to  it  by  its  Cartesian  co-ordinates. 
Both  co-ordinate  systems  are  put  in  evidence 
by  writing  the  point  tn  the  form  (r,  y,  «;  u,  v). 
A  restriction  upon  the  values  w  and  v  may  talce^ 
such  as  an  eauation  /(«,  v)  defines  a  curve 
on  the  surface. 

9.  Tangent  Plane.  Principal  Normal  Sec- 
tions.—  If  to  all  the  curves  on  a  siirtacc  passing 
through  an  ordinary  point  /'  (  r,  v.  u,  v), 
tangents  be  drawn  at  P,  the  line  will  lie  in  a 
plane  called  the  tmgtnt  pimte  at  P.  Its 
equation  is 

where  (,  V,  C  are  the  current  oo-ordinatcs  of 
the  points  of  the  plane. 

The  line  perpendicular  to  the  taiiRcnt  plane 
at  P  is  the  normal  of  the  surface  at  F.  Every 
plane  through  die  normal  is  a  normal  pkuu, 
and  the  sections  made  bg  them  with  the  sur« 
face  are  normal  sections. 

10.  The  Fundamental  Quadratic  Forms  and 
the  Fundamental  Magnitudes  of  the  First  and 
Second  Order.  The  Fundamental  Ec^uationa. 
— ^The  entire  theory  of  a  surface  is  implicitly 
involved  in  two  fundamental  quadratic  difTer- 
ential  forms,  and  in  three  fundamental  differ- 
ential equations.  The  first  form  is  the  ex- 
pression for  the  square  of  the  arc  length  ds 
on  the  surface  between  two  infinitely  near 
points  P{x,  y,  z;  u,  v)  and  A(x  +  dx,  y  +  dy, 
s  +  ds:  M  4-  du,  V  4-  dv).  This  is  found  to  be 
(a)  d/'^'^-^d^Bdif  +  Fdudv+Gdt^, 
where 

«"(i)'+(i)'+(ir' 

 ^  I  ^    I  ^ 

du  dv     du  dp    du  dr 

The  second  quadratic  ditTerential  form  is 
the  expression  for  twice  the  distance,  d.  from 
the  pomt  Pi  to  the  tangent  plane  at  P: 
(«  2rf — Ddu'-\-  2lfdu  dv  +  D"dt^. 
wnere 


^'x  yz_ 
Om'  du'  du* 
dx   dy^  dz 
du   du  du 
dx  d^  dz 
dP  dv 


9he  <yy  ffz 
dv*  di'^  dp' 
dx  dy  ^ 
du  du  du 
dx  dy  dz 

dv  do 


y/EG  —  F*'  V  — 

d'x    a»y  d>z 

du  dodu  dtdu  di 

dx     dy  dz 

du     du  du 

dx     d^  dt 

dp       dv  dD 


The  six  ma^iitudes  £,      C.  D,  D'.  D 


on 


account  of  their  importance  are  called  fonda- 
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mctitnl  magnitudes  r  the  first  three  as  contain- 
ing dcrivalivcH  of  the  first  order  arc  called 
the  fundwHtnUU  mo^mfudet  of  the  first  order: 
the  second  three  is  containing  derivatives  o( 
the  second  order  are  called  the  fundamental 
mr.iir.uudfs  of  the  snond  order  The  six  mag- 
iiiMiil  s  arc  iK't  md«'p«'ndot)t  of  eacli  other.  1'Ut 
arc  coiinccle<l  In  lin^  iiartal  (hflcrcntial 
equations  called  the  fuudatn^ntal  ftiuatmns  of 
the  surface.  These  may  be  obtainea  by  differ- 
entiation from  the  foregoing  equations.  They 
are: 

DD"  ^l^l 
■--  r 

1        /  Jff^  . 
.U  —  F'  )\   du  dv'*'  itv'      du  } 


0) 


2(£o 


A{EG 


\y  EG  —  F'y 
F 


in* 

\  I'iuJ       dv  dt'  dv  du 

.\IH'  /      Ok  eh*       '  du  Of 


dEd(j 

ch  Op  flu 
d»  da 


'dF\ 


dFOG 


^dFjiG 


I 


2(  l:G  ■  -  F- 


Equation  i.y)  wa-  estahli.shcd  by  Causs  in 
the  paper  previou-K  ciml    The  first  member 

Pi  >"   •  //' 

of  lhi$  eqiiatiuti.  7-,  has  an  interesting 

lAi  —  /' 

geomeirlcal  -  v^  itH mice  in  <  «  ctioii  with  the 
curvature  of  the  surtacc  (:itc  \2).  Equations 
nnd  (')  were  dottTminwl  by  M.iiuarcti 
(IH57)  and  II  years  Inter.  ui(lij)endcnlly,  by 
C<'Ha7/i  The  three  equations  are  known  as 
the  (iauss-M<jinor,li  tir  (7fJM,f.r-t'(>rfur~i  e<)ua- 
liuns.  It  IS  evideni  that  £,  /*,  O  satisfy  the 
conditions:  £>0,  (7>0,  EC  — F>«.  To 
Bonnrt  duc  the  theorem  that  a  surface  is 
cunipleuly  determined  in  all  respects,  except 
o(i!\  to  its  position  in  s|)ace.  In  six  ^;iven 
fiiiu  iioii-  /"   /•    <»'.  /),  />',  /)"  of  two  variaiiKs 

•'.  prmidid  that  the  mx  functions  satisfy 
tiic  thrtff  iuudaineiital  equatioa»  <;).  (^1,  i> ), 
and  the  thrive  ine<)ualiites.  The  deiermtnation 
€>f  the  t'arii  si  III  variaMes  x,  )',  S  as  functions 
of  M  and  f.  drpiiidi  ui>()n  the  integration  ol  a 
ditT'M.'nii.d  e  jiiano:)  of  the  Kiccati  t>-pc  (seC 
Ivjr  Ai  iij\s.  1  hKFU.i  NTi  \l  ) 

11.  Curvature  of  Curves  Traced  upon  the 
Surface  Theorems  of  Mensnier  and  Euler. 
Prindfwl  Radii  of  Curvature.  1  Ik  i>r.,M  cm  of 
the  curvature  of  rur^r*  tr:irvd  om  the  .surface 
IhrouKh  /*,  and  the  rrlntinn^  of  thr*c  curva- 
tures, is  simplihed  f>y  considerinK  firM  only 


tho^t  cvma  s  th.-»t  have  a  common  tanffcnt  at 
/'  I  ct  the  cornmoa  tan^'cnt  be  PT.  and,  for 
(he  siikc  of  definiteness,  let  it  be  the  tanftrnt 
thruoch  P(9,  v)  and  the  infiniieiv  near  point 
P«(w  +  rfii,  vrdv).  Omceive  as  drawn  the 
sphere  who';c  rnHi;i  R  and  ccnirc  arc  the 
radiU5  of  curv.4Uiie  and  centre  >  f  oiirvaMtrc 
'ril  tt  ve  to  of  the  ncrmal  section  with  the 
laiigcnt  line  PT.  Menatfr'x  ihturem  states 
that  the  plane  of  osculation  of  any  curve 
throufch  [•  with  tangent  line  l*T  intersect* 
the  sphere  in  the  circle  of  curvatHre  of  tbe 
curve  reblive  to  R  If  r  U  the  angle  between 
the  plane  of  ovulation  ot  the  curve  and  the 
normal  section,  and^  the  ni«fi«s  of  eorvaturc 
of  the  curve,  then  U^R  cos  r. 

It  remains  to  express  the  value   of  R. 
N'ewton's    TTiKin  iTi    lum  erniiig  curvature  of 
platic  curves  gjvti  liHnitdiatcIv : 
n      1    -     ■_         -t-  ■?^'<^«  <^«'  -H  F>"di  ^ 
R  '~di*      lidu'  -h  ZFdtt  dv  +  Gdv^ 

To  each  value  of       correspond  a  tan^tiii 

direction  at  P  and  a  normal  section,  and  the 
equation  above  determines  the  cunratare  of 

this    section    relative    to    P    There  arc  twi 
dv 

values  of  —  for  one  of  which  l\  takes  a  maxi- 
du 

mum  value,  and  tor  the  other  a  minimum 
valnei    By  the  untal  nctfaods  enqdojrcd  m 

osaxtina  and  mitttma  the  two  values  of  3^  * 

da 

are  found  to  satisfy  the  eqnation. 

(f)  iPiy'-Giyil^' 

+(Ezr-. cr» ^  Biy-^FD^o, 

and  the  tw  ..  roi  r, n.img  vahlCS  of  IP,  vil., 
A'l  und  Ri,  lilt  tuiutiou. 
(4)  (Oiy'~  D')R' 

-(/ID""  2rD'-}-GD)R+En~.  iX 

The  two  taiiKeni  dircctiona  at  /*  thus  distin* 
guishcd  are  at  ritfht  aniilcs  to  each  other  and 
are  called  tbe  prmcffat  directions  of  eurvatare 
at  P.  and  the  corres(Mtndit)g  normal  section* 
are  the  princif-al  nurmal  sections.  H,  aud  A', 
are  called  the  prineipcA  radii  of  tmrvotMre  uf 
the  surface  at  P 

Eale/s  theorem  cxpressc*  the  radius  of 
curvature  A'  of  any  normal  section  in  terms 
of  the  principal  radii  of  curvature  and  an 

angle  ^.    The  equation  Is 

(*)  ^  -  +  ^  *in»#. 

where  9  i»  the  angle  between  the  normal  *cc> 
lion  in  question  and  the  principal  normal  sec- 
tion corresponding  lu  f<,.  In  Eulcr's  an  J 
Nicnsrner's  theorem  the  theor>'  of  the  curva- 
ture of  (urves  traced  ou  a  surface  finds  a 
satisfariorv  oxp'v>ui<»ti. 

12.  Cut  vatut  e  of  the  Surface.  Gauss  Spher- 
ical Representation.—  Various  dcfinitioiis  of 
curvaturr  ■  :  a  siirf.^ie  have  been  SUJTtreSted, 
of  which  three  have  tuiuid  general  acceptance. 
The  three  curvatures  differ  in  kitid.  It  is 
found  thai  tht  im  .m  value  of  the  curvatures 
of  all  the  m  riTiai  i  'iq^s  through  P  (relative 
to  /')  IS  «ii:r-l>alf  tlie  sum  of  the  curvature* 
of   the  pniKipal   norma!   sections  at   /*    vn . 

^'  would  be  natural  to  take  this 
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a$  the  mean  curvature  of  the  surface 
It      bat  the  mathematicU  world  has  choam 
to  ghrc  the  mnie  amn  curvatme  lo  tiie  double 
the  quantity.  Having  regard  to  (tf),  one 

has 

J#«M  emvatnre  at  a  point 

I      1      ED"  —  IPD'  +  HP 

TTie  other  two  curvature!;  are  connected  with 
Gausses  method  of  rcf>resentinp  a  surface  upon 
a  iphere  by  mcair.  of  parallel  normals.  At  a 
point  P  of  the  surtnrf  the  po«sil!ivc  normal  is 
drawn;  ffom  the  centre  df  tlie  sphere  ;i  v;nlni> 
is  drawn  parallel  to  the  normnl ;  ihc  extremity 
^  4^  tbls  radius  is  called  the  '^p^^ncal  image 
or  iHcture  of  P.  When  P  describes  a  curve 
on  the  surface,  p  <tescrtbes  a  curve  on  the 
sphere,  and,  in  general,  to  an  area  on  the 
surface  corresponds  an  area  on  the  sphere. 
(^»auss  has  called  the  arr.n  on  the  sphere  the 
totat  curmture  (curvatura  iutcgra)  of  (he  cor- 
responding area  on  the  surface.  If  d*r  is  an  in- 
fiottdy  small  area  on  the  surface  above  the 
ptrint  P  and  d^i  Hs  totat  curvature,  the  ratio 

^  is  catted  the  mcbunv  of  eitrvaiure  (curvatura 

sperifica)  or  Gdius  mrMlnrr  of  the  surface 


at  P.    Geusa  diowed  dnt  this  ratio  is 


vs hence  the  theorem,  that  the  mcaSTirc  of  curva- 
lurc  ai  a  point  is  etjiial  lo  llic  p:o<luct  of  the 
principal  curvatures  of  the  surf.ice  at  the 
point.  Using  K  to  represent  this  curvature, 
and  having  regard  to  , 
(fi)  Meatwres  of  curvature  ai  a  point 

 1_  ^  DP"    -  D"- 

13.  Dupin's  Indicatrix.  Lines  oi  Curvature, 
Asjrmptotic  Lines.  Conjugate  Directions. — 
To  ascertain  the  nature  of  ihe  surtuce  in  the 
inunediete  neighborhood  of  a  point  I',  uiic  luter- 
■ectt  tlie  aurfaoe  by  a  plane  parallel  to  and  in* 
6iritely  near  the  tangent  plane  at  P.  The  curve 
of  section  is  called  the  iViJii  n/n.i  relative  to  P. 
The  indicatrix  is,  in  general,  a  conic  whose 
equation  is  (fi}  wlun  d  is  c<jnst;im.  As  d  is 
inhnstely  small  ot  stcoiul  ortk-r,  llu-  cur\  c  may 
be  regarded  as  lying  in  the  tannent  plane  .n  /' 
with  F  as  centre.  Taknig  the  tangents  of  the 
principal  directions  of  curvature  at  f  as 
oHordiaate axes (^t.  U),  equation  (fi)  becomes 

R,  ^  Rt 

When  Rt  and  have  iiice  si^s  die  indica- 
trix is  an  ellipse,  and  when  the  signs  are  unlike 
it  u  a  liypcrbola.  In  the  first  case  is  an 
flfii^ir  pt^t  of  the  surface  and  the  nciidibor' 

hood  of  P  is  convex-convex  relative  to  the  taii- 
grni  plane;  in  the  .second  case  /'  is  a  hyperbolic 
point  aritl  the  iieiv,'hhorho<>d  of  /'  is  convex- 
concave.  If  cither  Rt  or  R,  is  infinite  at  P, 
(be  indicatrix  is  two  infinitely  near  parallel 
tight  /mm.  P  is  then  called  a  parabolic  point. 
A  surface  may  contain  a  region  of  elliptic 
points  and  a  region  of  hyperbolic  points.  The 
curve  separating  the  two  regions  is  a  locus  of 
parabolic  points.  For  a  surface  of  parabolic 
poiQts,  K  must  be  identically  zero  (see  17). 

By  reference  to  the  indicatrix  at  every  point 
of  the  surface,  one  may  define  the  system  of 
hfKs  of  curvaturt  as  the  two  series  of  orthoRO- 
~  "  *    <<»*  in  each  scries) 


whose  tangent  directions  coincide  with  tlie 
prineipal  axes  of  the  indicatrix,       with  the 

frindpal  directions  of  curvature  (see  11). 
'ram  the  definition  it  follows  that  (i>)  is  the 
diflFerential  equation  of  the  lines  of  curvature. 
The  integration  of  (',)  for  any  surface  wIiokc 
fundamental  magnitudes  are  known  furnishes 
the  two  series  of  lines  of  cur\ature  of  the 
surface.  It  is  characteristic  of  a  line  of  curva- 
ture that  die  normals  of  tile  surface  at  two 
consecutive  points  of  the  imrve  intersex,  aiul 
this  property  ts  sometimes  given  as  the  (lefini- 
tion  of  the  curve.  By  rrfi  it-ncc  to  tlii- property 
a  ready  mean--  i>  o(  c.(si<jnally  alTordt  d  for 
identifying  the  lines  of  ^  \irv  iturr  ;  fm  example 
on  a  surface  of  revolution  one  of  the  series  of 
lines  of  curvature  consists  of  the  meridian 
curves  end  the  other  serin  of  the  parallel 
drdea.  The  sphere  and  plane  form  a  elasH 
opart  from  ail  other  surfaces  as  rc^^ards  lines 
of  curvature,  for  any  curve  on  either  surface 
is  a  line  of  curvature.  To  Joachimsthal  is  due 
the  theorem  that,  if  two  surfaces  intersect  in 
a  constant  angle  and  the  curve  of  intersection 
is  a  line  of  curvature  on  the  one,  it  is  also  a 
Imc  of  curvature  on  the  other.  It  follows  in 
particular  that,  if  a  riane  or  sphere  intersects 
a  surface  in  a  constant  angle,  the  curve  of 
section  is  a  line  of  curvature. 

.Acrain,  by  reference  to  the  indicatrix,  one  de- 
fines the  s\sicrn  of  asymptotic  Hues  as  the  two 
series  of  intersecting  curves  who^e  tan^^ent 
directions  coincide  with  the  asymptotes  of  the 
indicatrix.  Asymptotic  lines  are  real  only  in 
the  h3rperbolic  region  of  the  surface.  The 
differential  eqtmtion  of  a^mptotic  curves  is 
(rf=0) 

(i)  D'iu-'  +  2D'du  dv  +  D"</c»  =  0, 

it  is  characteristic  of  an  asymptotic  line  that 
the  plane  of  osculation  at  any  point  of  it  is 
Ihe  tangent  plane  of  the  surface  at  the  point 

Two  ronjugate  diameters  of  the  indicatrix  of 
a  point  crive  cr^njunate  directions  at  the  point; 
hence  to  a>i\  duntion  there  is  a  conjugate. 
A  system  of  cutves  consisting  of  two  series  of 
interscctiiiv;  iur\i-^  is  conjugate  when  the  above 
condition  is  satistied  at  every  point  of  inter- 
section. In  partial  illustration  of  the  fore- 
going definition^,  u  may  be  remarked  that  all 
the  points  of  a  hyperboloid  of  one  sheet  are 
hyperboGc,  and  that  the  right-line  generators 
are  its  as)rmptotir  linev  On  the  anchor- rim; 
surface,  i.e.,  the  surface  prnerated  in  loiatiuK 
a  circle  about  a  line  in  plane,  the  curves 
described  by  A  and  li,  the  extremities  of  the 
(Kameter  perailel  to  the  axis  of  rotation,  are 
curves  of  perabolic  points;  the  inner  stirface 
of  the  ring  is  the  region  of  hyperbolic  points, 
the  outer  surface  the  n  gion  of  elliptic  points. 
The  gcticrauiig  circle  is  in  every  position  a 
line  of  curvature.  It  remains  to  define  an  i<»i- 
bUic  as  a  point  at  which  the  indicatrix  is  a 
circle 

14.  Isothermal  LinM.  Minimal  Linee.  Geo- 
deele  Linee  —  (^urvelure  —  Circles ->C<Miydi- 
nates.-^]f  the  df*  of  a  surface  assumes  the 

form 

(0  ds*=>a{u.v)\du'  -\- df^\, 

where  /: — G=«(tt,  v),  P—H,  the  ij-o.nneier 
curves  it  — constant,  i*  — constant,  form  atl 
isothennal  system  (or  isometric  sj  sf  ni;  *  t 
curves.  The  parameters  u  and  are  c.ki  "vi 
tkermal  paranetcrs.  Tbc  distinguisbin;.; 
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erty  "f  I'sotlic rni.il  linrs  lir§  in  this,  lhat  by 
their  means  ihi-  snriace  c^n  be  divided  into  a 
network  "t  nifuniilv  small  squarr*-  Thr  di- 
vision is  eflfecietl  by  Riving  to  u  and  v  »«ries  of 
vahies  in  Arithmetical  progrct»ion,  the  two 
Mlies  having  fh<  same  common  difference 
(Al The  >auares  differ,  in  general,  in 
magninide.  There  is  no  miinity  of  laothemnl 
»yitent«  on  a  mrfaee,  for  Ae  characleristic 
form  (')  i>  nproduccd  in  new  panuselen 
Ml.  t'l,  by  m^iin;  the  sultstitutions 

M  +«>•="/( Ml  -J-  tfi),    U       >'        ;,U<,  ITi). 

where  /  and  /•  are  conju^rato  iiinrtinn*  hut 
otherwise  arbitrary. 

It  is  noted  that  (f )  may  he  thrown  into  the 
f(»rm  ds*=~  o(u.  f)\{du-fi  dr)  (t/u  —  i  <ft  )]. 
and  hence,  by  the  sobstitntion'  >  u  +  »r, 
^■■a  —  if,  an  eqtialion  of  second  order.  Fran 
dw  theory  of  these  equations  (sec  Ec>i'ATIO!«8, 


a  geodcMi  tnay  cease  t"  b<  a  vhortew  curve 
when  proloiiRcd  A  ^tniiR  stretched  on  a  sur- 
face lir<i  in  A  Kcodoic;  kecpiiiK  one  extremity 
oi  the  !«tring  fixed  at  a  point  I*  and  rotating 
about  the  second  extremity  of  the  string 
tiescribes  a  curve  called  a  geodetic  circle.  It  it, 
in  general,  not  a  geodesic  curve.  If  at  P  ami 
Pt,  two  infiaiiely  near  points  of  an  arbitrary 
curve  c  on  a  surface,  geodesira  be  drawn  tan- 
gent  to  the  curve,  the  ratio  of  the  angle  l>e- 
tween  the  geodesies  to  the  arc  length  FP,  is 
i-alleil  the  t/t'oJi'Mt  cuntitur,-  of  c  at  /'.  '>),. 
u<iu>l\.  geodesies  are  ciirve>  of  lero  KcodcMc 
i  iiTxuiure  Thi*  torsion  of  the  geodesic  tangent 
lo  c  at  f  is  called  the  geodesic  torsion  of  c  at 
/'.  A  line  of  curvature  is  a  curve  of  teru  geo- 
desic toraioa  ai  every  poiiii.  The  differential 
equation  of  gvodeaics,  derived  fron  the  defioi* 
tion,  is 


2  du      dc  du 


\dr  ~  2  du)  \duf 
Ids  ^dv  du W 


du* 


=  0. 


DiFfVKKMiAi)  it  follows,  that  an  infinity  of 
geodvMcs  tnay  be  drawn  at  any  point  of  a  sur- 
face, each  determined  by  its  dircctioa  at  the 
point. 

The  expression  for  ds*  takes  a  notable  form 
when  the  panunelcr  lines,  t"^  con-^tani,  are 
geodesies  and  the  parameter  lines,  ti  constant, 
are  thdr  orthogonal  trajectories.  Ttvo  cases 
are  of  interest: 

(1)  The  geodesic  parallel  syslem.  in  which 
the  geodesies  are  drawn  perpendicular  to  an 
arbitrary  curve  c  as  shown  in  Fig.  6,  and 
t,  ti,  .  .  .,  are  the  orthogonal  trajectories. 
Any  two  trajectories  intercept  equal  lengths 
on  (he  geodesies^  and  it  is  from  this  fact  that 
die  trajectories  derive  their  name  of  geodesic 
ptroliels  If  «  represents  (he  distance  from  e 
to  a  geodesic  parallel  measured  on  the  geodesies, 
into  the  fonu 

(w)  ds«  «  0dXd(i, 

wh«'rc  *  :-.  . I  function  "f  '  .mi*'  Th<."  paraiiie- 
lers  f  are  conjugate  imaginario  and  the 
two  stnin  of  correspondtng  curvt>  «n  the 
surface  are  imaglBary.  They  are  called  the 
mmmai  Hoes  of  ihc  surface,  as  it  is  evident 
that  along  an^r  oo*  of  then  dj'^O.  The  tan- 
gents of  a  mintnal  fine  are  the  mininai  ri^t 

Imi  s    f>.i         kvrs  or  IX>iyBL£  CL'BVATt'ME).  By 

mi«.Kr«ili'»K  il-''  ^0,  our  can  determine  the 
minimal  paraTnt  i>  and  theri' <  .i  p. or  I't  im- 
thermal  parauitici  hiM  ilit  rt  i~  tuit  one 
system  of  lines  of  lur'.  utnr  .i:i<l  one  ^■.•.iiin 
of  annnpiotic  lines,  so  there  i>  tnu  t>ne  system 
of  auainal  line>  on  a  surfarc 

A  geodfstf  bne  is  a  carve  soch  that  :u  rverv 
point  Pof  it,  the  principal  normal  of  ihe  ouvc 
and  the  normal  of  (he  surface  coinadc.  The 
shortest  curve  traced  between  an^  two  points 
(M  iln  ^nrf  ice  is  a  geodesic  A  given  geodesic 
<li>fs  ti<»t  always  represent  the  snortcsi  curve 
I  itwifti  aiu  l\»o  of  Its  points,  Imi  the  property 
ot  sitortesi  distance  does  hold  for  siifiicientiy 
«nuitl  *CKinrtirs  of  the  gt-odesic  On  a  surface 
of  negative  (ian<>«  cur\ature  iK  negative  at  all 
pi  lint*  t  a  geodesic  doe«  not  cease  to  he  a  curve 
of  Uiortest  lri«ih.  Un  a  surface  of  positivt 
Oaubs  curvature  (K  positive),  eg.,  on  a  sphere. 


d^i^-\-Cdx^. 


(2)  The  geodesic  polar  system,  in  which  ihe 
curve  €  reduces  to  a  point  O  as  shown  ^  Fig, 
7.  and  the  geodesies  proceed  fron  O.  The 
orthogonal  trajectories  are  ffcodcidc  drcfes.  If 

H  represent V  tlie  distance  from  O  lo  a  geodesic 
circle,  and  v  ihe  .ingle  from  a  fixed  geodesic 
taken  as  a  hase,  to  .on  geodesic,  there  follows; 

where  (7  is  a  fun.  iion  ot  n  and  V  sattsffing  tWO 
conditio*i$  at  the  |K>le  point : 


We  ncnttou,  finally,  a  syitcn  of  references 
in  which  the  curves  are  ne^etie  ttHpttt  and 

hyperbolas  If  a  point  /'  move-  ^o  th  a  the  sum 
(differitue )  of  its  Kjeode-ic  ili-iancc-  from  two 
arl>nrary  .  n^^es  i  ot  ttif  •.niiace  con«.tanl. 
It  de»trit»e4  «,h.it  !•.  callcl  a  geodesic  clHpsc 
(hyperbola)  :  (  and  i ,  must  not  \<r  K<wles»c 
parallels  Ueingartcn  has  shown  that  the 
system  of  geodesic  ellipses  and  hypetholal  it 
orthogonal  A  special  case  is  when  t  and  «i 
reduce  to  points.  Liouville  has  investigated  a 
class  of  surfaces  on  which  there  is  an  isother* 
mal  svstcm  of  geodesic  elhpsr>  and  hyperbolas. 
The  form  of  the  arc  element  is 


» 


4-  dx-^. 


and  the  differential  equation  of  the  geodesies 
can  be  integrated   and  brought  to  UC  fc 
du  r  dK 


/v/l«)+o  / 


are  constants  of 


integration.  SnHaoes  of  the 
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Moond  order  and  surfaces  of  rotation  belong 
tu  ihr  Liouville  surfaces.  Gauss  established 
tht  theorem  that  the  sum  of  Ae  angles  of  a 

geodesic  triangle  (the  sides  are  geodesic  lines) 
is  greater  than,  less  than,  or  efjual  to,  accord- 
ing as  the  trianM:le  lies  in  an  ellirtic,  hyperbolic 
or  parabolic  region.  The  only  surface  that  can 
contain  an  area  of  parabolic  points  is  a  develop- 
able surface  (sec  lo),  i.e.,  a  surface  developable 
upon  a  plane* 

15.  Representation  of  One  Surface  Jim 
Another  Sorface.  Conformal  Reprtientattoii. 
Applicability.—  In  map  drawing  one  has  an  m- 
tunce  of  the  depiction  or  representation  of  one 
mrface  upon  another.  To  each  point  of  one 
■rface  corresponds  a  definite  point  of  the 
other  surface.   The  character  ot  the  depiction 

a  matter  of  the  law  of  relation  of  the 
>pt)nd:ng  points  of  the  two  surfaces.  If  the 
equations  of  a  surface  A  are  expressed  in 
parameters  «,  v  and  those  of  surface  B  in 
parameters,  Ux  t\.  any  equations  m,  =  (u,  v), 
t\^*(it,  »)  will  give  a  law  ot  correspondence 
1^  points.  providM  that  to  a  pair  of  values  of 
%  V  tbcre  corresponds  a  pair  of  values  ut,  vi. 
and  conversely. 

WTien  each  iitfiintely  small  triangle  on  the 
cnc  surface  is  depicted  in  an  infinitely  smalt  and 
nmilar  triangle  on  the  other  surface,  the  de- 
piction is  said  to  be  conformal.  it  follows  that 
corresponding  angles  on  A  and  B  arc  equal; 
also  that  =  kdsi\  where  ds  is  arc  length  on  A 
nosvred  from  a  point  P,  dst  the  corresponding 
arc  length  on  B  and  *•  a  quantity  depending 
on  the  position  of  P  and  independent  of  the 
direction  of  ds.  The  analytical  side  of  con- 
formal representation  is  completely  resolved 
by  recourse  to  thermal  parameters  The  arc 
efenicnt  of  i4  in  the  thermal  parameters  h,  v 
K  df=a(dif  +  di^:  similarly,  arc  element 
of  B   in   the   thermal   parameters  Ni,  «!i  Is 

dsi*zzfi{dMi*  +  dvt*).   The  relations 
«,  +  ttf  =  /(«-!- If).  »,  — Wi=/i(ii— w), 

where  /  and  /■  arc  arbitrary  conjugate  functions 
establish  a  conformal  representation,  since,  by 
ftrtue  of  these  rdations,  df=kd»f.  Any  iwo 

surfaces  can,  in  general,  be  conformally  teprt* 
sented  upon  each  other  in  an  infinity  of  ways. 

The  functions  /  and  can  be  chosen  to  furnish 
tile  most  advantageous  conformal  representa- 
tion. 

Two  surfaces  are  applicable  or  developable 
upon  each  other  if  the  corresponding  infinitely 
small  triangles  are  equal  in  <M  respects.  This 
requires  that  corresponding  arc  elements  shall 
be  e\ery where  equal,  namely,  that  «i  and  Vt 
shall  be  such  functions  of  u  and  v  as  to  trans- 
form the  first  member  of  Uie  equation 

=  Edu'  +  2Fdu  dv  +  Gdt^ 

imo  the  second  member.  The  letters  with  sub- 
scripts indicate  the  element"!  of  the  second  sur- 
face. In  general,  this  transformation  cannot 
made,  and  hence  two  arliitrarily  given  sur- 
faces are,  in  general,  not  developed  upon  each 
other.  It  is  obvious  that  all  surfaces  derived 
from  a  given  surface  by  bending  without 
stretdiing  (see  8)  are  applicable  upon  each 
orher  Hence  the  parameters  of  any  one  of 
tlitrm  are  expressable  in  the  oarameters  of  the 
otii^bml  surface.  All  the  eurtaccs  may»  accord- 
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ingly.  be  assumed  definite  in  the  same  parame- 
ters H,  V,  whence  it  follows  that  the  fundamen- 
tal magnitodes  L,  F,  G  will  be  identically  the 
same  for  the  entire  series  oi  surfaces.  The 
three  magnitudes  £,  F,  G  and  all  functions 
formed  from  ihem  and  their  partial  derivalivcs 
are  invariants  of  bending.  Some  important 
conclusions  can  immediately  be  drawn  from 
these  statements.  We  observe  that  the  Icft- 
Inind  member  of  equation  (  >  )  is  the  Gauss 
measure  of  curvature  and  that  the  right-hand 
member  is  a  function  of  E,  F,  G  atone.  We 
conclude  that  the  Gauss  curvature  does  not 
change  in  any  deformation  of  a  surface  by 
bcndiiig.  One  notes  also  that  equation  ( /'  ) 
depends  only  on  E,  F,  G,  whence  the  theorem 
that  a  geodesic  curve  remains  a  geodesic  in  the 
deformation  by  bending. 

As  earth-dwellers  the  n»ost  Interesting  depic- 
tion to  us  is  that  of  a  sphere  upon  a  plane. 
The  sphere  is  not  developable  upon  a  plane  and, 
therefore,  any  depiction  is  bound  to  be  a  distorted 
image  of  the  original.  A  conformal  representa- 
tion will  at  least  preserve  an^es,  and  the  pic- 
ture and  original  will  be  similar  in  the  cor- 
responding infinitely  small  parts.  The  two  best- 
known  examples  of  a  conformal  representation 
arc  the  stereographic  projection  (Hipparchus, 
Ptolemy)  and  Sie  projection  of  Mercator.  Ex- 
pressing the  sphere  of  raditis  one  in  thermal 
parameters  »i,  t'l : 

-  _  __M,»-t-t,»^l 

and  a  plane  in  thermal  parameters  M,  v:  x=  w, 
y°='v;  the  stereographic  projection  is  futtdAed  by 
the  relations  u  -f 't^'  =  «>  +  ivt,  u  —  iV  u,  —  «t\ 
or  simply  u  =  Ui.  v—Vi.  For  the  Mercator 
correspondence  one  sets  up  the  relations 
«i  +  tPi  =ei*"H«»,  Ml  — tvi—  e" — »»,  or  «i  —  cos  », 
vi  —eu  sin  v.  In  the  stereographte  projection 
the  circles  of  the  sphere  are  represented  hgr 
circles  (or  straight  Imes)  in  the  plane;  in  the 
Mercator  map  the  meridians  and  parallels  of 
latitude  appear  in  the  plane  as  a  system  of 
orthogon^^  intersecting  rifl^t  lines, 

Sfbctai.  StmvACBS. 

16.  Ruled  Surfaces.— The  continuous  motion  • 
of  a  straight  One  throti^  a  simple  infinity  of 
position  generates  a  rufed  surface.   When  flie 

consecutive  generators  intersect,  that  is,  when 
the  generating  line  is  always  tangent  to  one 
and  the  same  space  curve,  the  surface  is  a 
developable  surface.  In  the  contrary  case  the 
surface  is  called  a  skew  smrfaee.  The  director 
cone  of  the  niled  surface  is  formed  by  drawing 
through  an  arbitrary  point  of  space  lines  par- 
allel to  the  generators  of  (he  ruled  surface  The 
equations  of  the  most  general  ruled  surface  are 

X  —  Ol  +         y  =  Ot  +  i%u,  z  -  at  +  ^tu, 

where  0|,  oj,  oi;  ih,  A.  A  are  functions  of  a 
alone  The  curves  r=:  constant  are  the  right- 
line  generators;  the  curves  «  — constant  are 
trajectories  of  the  generators  The  irai<ctor> 
II  =  0  is  sometimes  called  the  director  curve. 
The  important  elements  are:  (1)  The  angle  df 
between  two  consecutive  generators  g  and  gi\ 

(2)  the  rfiortcst  distamre  d*  between  g  and  gi; 

(3)  the  value  of  «  corresponding  to  the  point. 


Digitized  by  Google 


IB 


SURFACES.  THSORY  OP 


called  central  point,  where  the  ihortcft  dis- 
tance OMCls  0.  Putting  for  brevity 

the  vBhxs  are 


B'  /?.  B' 
dBi  dB,  dB» 

tfa,  da%  d»i 


B^'  +  B''  ^  B*' 


Bi  Bi  Bt 
0>  B*  B» 


\'B,^  +      +  fh' '  "     Va.'  +  Bt-  +  Bt* 

The  locus  ot  the  centra!  points  of  ihc  K*n- 
crators  is  a  curve  called  the  line  <>/  stncltott. 
Its  equation  is  the  third  of  the  group  »bovc. 
For  a  developable  surface  <i*=0.  The  snrfacr 
is  cytindricalii  i».=  if.^/^.=  a  Tbc  taafent 
plane  to  a  «kew  surface  at  a  point  cootains 
generator  thrcMi^  the  point,  and  the  plane 
rotates  about  the  Hne  as  the  pcnnt  of  contact 
move>>  on  tin-  line  Tlu  noriiiaU  of  ilu  ^iiriarc 
alon^  a  ^;cncraior  form  .i  h\ pcrlKilic  jiaiafujluid. 
A  rulid  -lufaci  may  iimlcrgo  a  dctormalion  by 
btii<lin>;  so  a>  lo  remain  a  ruled  surface  The 
df  vt  lojuMc  surface*  arc  io  nanud  l)CCau>c 
they  are  dc\  < 'nriaf  lc  upon  a  plane.  Their 
linear  element  dr  a'in^its  <>f  being  thrown  into 
the  form  of  the  dt*  of  the  plane. 

17.  SwfMcs  of  Constant  Oatiss  Curvature. 
—These  surfaces  are  of  three  kinds:  (1)  Sur- 
fotrs  of  eonstant  /positive  eiifvatmre  for  which  K 

or        is  positive  and  constant  at  every  point 

The  sphere  is  the  t>pc  of  this  class  (2)  Sur- 
foit-f  of  c<  ro  cun-a!urf  for  which  A' —  0  at  all 
points  These  are  the  developable  snrfacen 
(see  K^)  of  which  the  plane  is  the  type.  (3) 
Surfoii-f  of  conilaHf  negath'f  curvoltut,  X^9, 
of  which  the  pscodosphere  is  the  type.  Tm 
pseudosphere  i»  the  surface  gencTatcd  by 
nxaiinR  a  tiacitix  about  its  asymptote. 
Ifittdini;  showed  ('Crelle'*  Jmimal  fur  Mathe- 
matik.  I'J,  l>vVr  i  ihat  all  *nrfare-  nf  the  ^ame 
coiiviant  riirvatnrc  are  dc\rIopahle  upon  each 
other,  and  in  **ot  ways  The  j;eornetr>'  oi  tik;- 
ur<  >  on  a  surface  of  constant  positne  curva- 
ture may.  therefore,  he  studied  on  a  sphere;  that 
of  developable  surface  on  a  plane :  and. 
finally,  the  geonctrjr  of  surfaces  of  constant 
negative  curvature  is  identical  with  that  of 
the  (seudoephere.  All  surfaces  of  constant 
negabvc  ciwvaturc  are  called  pseudosfherteal 
MUrfaefS.  In  emi^oyinK  a  K<^desic  polar  sys> 
lem  of  reference  (see  14)  the  rf/"  of  pseiido- 
^herical  surfaces  with  measure  of  curvature 

—  ^tafces  the  form  is*  =dtf  +  JPsin  A 

rharactensiic  distinction  between  the  Reometfies 
of  the  three  kmds  of  surfaces  of  constant  corv- 
aturr  i»  indicated  hy  the  niiniber  of  geodesies 
that  may  be  drawn  through  a  point  pnraUel  to 
a  Riven  geodesic.  On  a  pseud03|»herical  sur> 
face  two  parallels  may  l>c  draw  n  ;  <  u  »  develofh' 
aWe  «iirface  ontv  one  paralM  .  ft.  the  surface 

t>f      i~r.  i\  I    I  II  •  •■:':•< 

18.  Minimal  Suiiace*.-  TUcs  are  dctined  to 
Ik-  the  ••uri.iri^  n!  nscan  rur>.(tijre  rero   //  — 

( hcr  12 1  At  cvrrv  point  ol  ^nch  a  surface 
ff,  =:  -A",  Hi>t'tt.ally  the  ibtorv  of  llir>.e 
surfaces  had  it«^  onion  in  Laf(raoKc'&  mvcsli* 
gallon  >>f  the  surface  of  minuBum  area  with 
prcKnbed  L«»uadanr  curve  It  was  ascer^ 
tAiacd  that  for  such  g  aurface  J^as— km 


the  convrr.sc  statement  does  not  always  hold 
without  limitations.  Integrations  of  the  differ* 
enlial  equation  of  minimal  surfaces  were  ^VCO 
by  LcKcndre.  Mungc  and  Enneper.  We  give 
here  the  equations  as  f wmd  by  Weicrstrass : 

g-  |J<I-*0«»)d«  +  |  J(I-f«)ft(»)d^ 

h  and  F,  are  conjusate  functions  of  the  con- 
jugate complex  varwbles  m  and  v  All  minimal 
surfaces  are  contained  in  these  formohn. 
When  the  function  F  is  atgrhraic  the  surface 
is  algebraic,  and  conversely.  A  miinml  ear* 
face  can  be  drfomicd  fay  bending  so  aa  to 
remain  a  ndnimat  surface  For  this  it  to 
necessary  and  sufficient  that  r  ru  replace  F  {■) 
and  Fi(r)  by  e^'Frn)  and  r  ••f,fr»  reapcct- 
>\eiy.  All  the  surfaces  corresponding  to  val- 
iiei  of  a  (real  constant*.  >  are  d«-velo|aW«-  upon 
eacb  I  (her  as  havinR  the  same  ds*.  The  only 
rulid  minimal  surface  is  the  ordinary  helicotdal 
surface  with  director  pbne.  The  only  minimal 
surface  of  rotation  is  the  catenoid.  ie.  the 
surface  generated  bf  rotating  a  catenary  about 
its  base.  These  two  surfaces  are  developable 
upon  each  other.  The  ndnlwal  sarfaee  is  the 
only  surfare  (aside  from  the  sphere)  whose 
spherical  representation  is  conformal  ( see  12 
and  1  ■>  I  Tiir  partictitars  a*  tu  :h( surfaces 
consult  Schuarz.  ' '  it  sammclte  Muthcmaf  isrhe 
AbhandluiiKcn '  (  \  ol  1.  I.S9(I):  Darln.ux, 
•Lemons  sur  la  Theoric  <jcnerale  des  Surfaces' 
Vol   I.  \>^<7). 

19.  Coachsdtng  Remarks.— In  addition  to  the 
apcciai  surfaces  here  described  may  be  noted  the 
surfmee  of  cenfrvs.  i.c..  the  locos  of  the  centres 
of  ciurvature  of  a  given  surface  It  consists 
of  two  sheets  5t  and  St  corresponding  to  the 
two  centre*  of  curvature  at  every  point.  ,^lso 
mav  be  noted  the  IV-surfaces  or  Weinitarirn 
sHijaifs.  Ill  which  H,  and  Rx  are  funeiionallv 
reiatc<i  ,\  fnnriMiiai  relati.-n.  fiR,.  R,)  ~  6. 
defines  an  infinity  of  surfaces  In  passing  to 
the  surface  of  centres  of  each  individual  of 
such  a  groups  Weingarten  showed  that  all  the 
sheets  arc  developable  upon  each  other  and 
upon  the  same  surface  of  rotation.  The  mm 
theorem  holds  of  course  for  the  sheets  5»  Sav> 
faces  of  consunt  curvature,  and  miniflMl  snr> 
faces  arc  special  W-surfaces.  Finally,  there 
are  crrtam  atial\ii..il  expressums  constructed  in 
the  flit;  lamcm.ii  ma.:iiitiules.  some  arbitrary 
funciiiiiiv.  .ml  lien  ^  fs  i  I  the  tnnciirms, 
whiih  h.i\c  tlu-  same  v.ilue  whatever  the  para- 
meters (  niph  \r  <!  Iti  oilier  words  they  are 
quantities  invanani  with  respect  to  a  change  of 
parameters.  When  the  arbitrary  ftmctions  arc 
present  they  arc  caUed  difitrtmM  panmrttn. 
When  the  arbitrary  functions  are  WM  present 
the}-  are  called  di^^rmtial  mvanmmta.  Mani- 
festlv  these  magnitudes  are  Connected  with 
til  -f  i;iomelriiaI  pri  pcrtics  that  arc  eMCntially 
iKdcpcutleni  ui  the  particular  system  of 
meter  reference  Fur  example.  Gauss  < 

jj— is  ohvionslv  an  invari.irt 
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SURGEON    IN    THE    ARMY  AND 
NAVY  OF  THB  UNITED  STATES.  The 
bistory  of  the  oonnection  of  a  regular  staflF  o£ 
SBurgeoBS  to  tbc  anay  dates  back  to  the  siege  oi 
Boston  in  1775.  At  that  time  Ae  SecoodTro- 
vincial  ConRrcss  of  Massachusetts  Bay  was  in 
icbaion  and  on  8  May  1775  appointea  a  com- 
mittee "to  examine  such  persons  as  are  or  may 
be  recommended  for  surgeons  with  the  army 
now  forming  in  this  colony."   Of  the  16  candi- 
dates examined  only  six  were  rejected.  On  Zl 
July  1773  Washington  urged  in  a  letter  to  the 
Coioiual  Congress  that  a  "Hospital  Depart* 
ment*  be  established,  and  on  27  July  this  de- 
partment was  created,  having  a  director-general, 
chief   physician  and  20  surceon's  mates.  In 
April   1776  Congress  passed  an  act   that  the 
board  of  surgeons  be  increased  'not  exceeding 
one  surgeon  and  five  mates  tO*evci^  5,000  men, 
to  be  reduced  when  the  army  is  reduced.* 
Between  1784-^  no  medical  department  was 
ofHcially  recognized  by  the  government,  but  was 
in  the  latter  year  recognized  and  remained  the 
same  until  1821.  when  it  took  the  form  which 
it  retained  with  no  decided  chanf^e  until  1908 
when  the  titles  of  all  medical  officers,  excepting 
the  surgcon-gcncral  of  the  army,  became  the 
mOitary  rank,  major,  captain,  etc..  followed  by 
dw  words.  Medical  Corps,  U.  S.  A.  Applicants 
for  the  medical  corps  must  be  between  22  and 
30  years  ff  age,  be  citizens  of  the  United  States 
and  ■f;raduatcs  of  a  reputable  medical  school 
and  have  had  at  least  one  yc.ir's  hospital  train- 
intr     After  successful  examination  they  are 
ciirnmissioncd  as  first  lieutenants.    The  Act  of 
1906  also  established  the  Medical  Reserve  Corps, 
tlw  members  of  which  rank  as  first  lieutenants 
and  are  appointed  by  the  President  after  an  ex- 
amhiation.    Darfnr  the  Civil  War  and  the 
Spanish-Americap  u'ar  the  corps  was  increased 
to  meet  the  cmcrRetK  ics,  but  on  the  ccs.sation  of 
hostilities  was  again  placed  upon  a  peace  foot- 
\ns     Consult  I-ampherc,  "United  States  Gov<- 
ernmcnt'  (Philadelphia  1880);  Farrow.  <Mili- 
urv  Encyclopedia*  (New  York  1885);  Ham- 
ersley,  <Anny  and  Navy  Register*  (New  Yoifc 
1888)  and  other  War  and  Navy  Department 
records.   Sec  United  States,  Army  or  the; 
Umited  Statfs,  N.wv  of  the. 

SURGEON-FISH,  a  fish  of  the  familv 
Teuthida.  allied  to  the  butteffly^shcs  (q.T.) 
and  distineuisbed  by  the  presence  of  one  or 
awre  erectile  lancet-like  spines  on  each  side  of 

the  root  of  the  tail  which  may  inflict  an  ugly 
wound.  Some  80  species  are  known,  mostly  of 
the  genus  Tt-ulhis,  scattered  through  the  warm 
seas  of  the  world  and  variously  known  as 
doctor-fish,  lancet-fish,  tangs  and  among  tlie 
SpntslMpealdnff  fishermen  o£  the  West  Indie* 
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as  barberos  and  medicos.  All  arc  oblong,  com- 
pressed, brownish  or  bluish  fishes  from  6  to  12 
inches  long,  with  narrow  protruding  incisor^ 
VHkii  teeth.  Several  are  good  food.  espMiaJ^ 
the  ocean  mrgMn-fish  (T.  bahitrntu)  foima 
throughout  Ae  West  Indies,  and  the  blue  tang 
(r.  ronfCnif),  found  near  Porto  Rico. 

SUSOBRT.'Hfartoi^of  Ocnend.  The  his- 
tory of  meiBcine,  fasanating  at  all  times,  is 
most  valnable  to  the  surpcon  when  appliecl  to 
the  subjeri  of  general  stirgcry.  At  the  present 
time  there  is  much  in  the  literature  of  medicine 
that  is  very  instructive  and  it  becomes  more 
and  more  so  as  we  are  put  in  possession  of 
facts  pertaining  to  prehistoric  man  and  of  tfaose 
presented  in  the  study  of  manuscripts  ante- 
dating the  Christian  era. 

Skulls  of  the  prehistoric  period  have  been 
disrovered  in  caves  and  dwellinp-places  which 
show  tuidonbtcd  e\ideiico  that  trephininf?  had 
been  performed  on  them  and  that  healing  of 
the  bone  had  later  taken  place.  The  examina- 
tion of  diese  specimens  is  exceedingly  interest- 
ing. Again,  as  we  study  the  periods  between 
this  age  and  the  beginning  of  the  Christian  era 
we  note  a  great  deal  that  leads  to  the  convic- 
tion that  surgery  was  understood  in  those 
times.  The  early  embalmers.  in  their  famili- 
arity with  the  human  body,  must  have  acquired 
some  knowledge  of  surgery,  and  this  as  far 
back  as  1700  B.C. 

While  medicine  m  a  profession  was  con- 
(hied  to  the  duties  of  Ae  priest,  surgery  suf- 
fered, and  was  more  and  more  neglected.  His- 
torians of  that  time  have  just  reason  to  con- 
dctnn  ER>ptian  surgery.  Tncrc  are  some  very 
excellent  books  appearing  at  the  present  time 

Sving  a  full  description  of  what  little  was 
town,  bestowing  full  credit  upon  those  who 
practised  surgery,  or  advocated  it,  and  who 
were  maidng  some  progress  in  that  branch  of 
medicine.  The  Egj-ptians  were  proud  and  fond 
of  their  \v<irk  as  scribes  or  writers,  their  learn- 
ing in  that  direction  leading  them  to  advise  their 
sons  to  take  up  what  was  then  known  on  the 
subject  of  medicine:  but  very  little  seems  to 
have  been  developed  in  the  way  of  clinical 
observation,  or,  more  particularly,  in  surgical 
procedure. 

In  the  study  of  mcdirine  by  the  Hindu  one 
cannot  but  note  that  in  tlieir  writings  there  is 
plain  evidence  that  surgcrv-  had  reached  an  ad- 
vanced stage.  "Surgery,*  says  their  great 
Susruta,  "is  the  first  and  highest  division  of 
the  healing  art,  least  liable  to  fallacy,  pure  in 
itself,  perpetual  in  its  applicability,  the  worthy 
produce  of  heaven,  the  sure  source  of  fame  on 
earth.*  He  also  makes  the  vcr>'  excellent  ob- 
servation that  "he  who  knows  hut  one  branch 
of  his  art  is  like  a  bird  with  one  wing."  This 
writer  was  a  very  careful  observer  and  beyond 
doubt  did  much  to  advance  the  art  of  surgery 
centuries  before  the  birth  of  Qtrist  Some  ot 
the  Hindu  works  and  operations  are  yet  siMkea 
of  hy  modem  writers.  Thev  knew  how  to  per- 
form successfully  the  oprration  <if  devchjping  a 
new  nose  by  llaps  taken  from  the  forehead  and 
were  familiar  with  Iikc  procedures.  The  sur- 
gery of  ancient  India  is  worthy  our  most 
thorough  and  careful  investigation.  Great  in- 
terest is  being  manifested  in  its  study  and  there 
era  be  no  doubt  that  good  will  result  from  the 
recent  organisation  of  the  Charaka  Club  in 
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Nrw  York.  This  body  of  invctligalors  bids 
fair  to  give  as  impers  of  great  value  in  the 
elucidation  of  that  period  when  Hindu  fur> 
aery  developed-  nnd,  it  may  be  said,  ceased. 
Why  it  disappeared  so  mysteriously  has  never 
been  show  n. 

Through  the  studv  of  manu&cripts  of  suc- 
ceeding centuries,  ana  ol  Otlwr  records  of  dif- 
ferent peoples,  one  is  greatly  imprcssod  with 
the  difficult  operations  perfonned,  now  and 
then,  l>y  some  predominating  man,  who^  per- 
haps having  more  knowledge  of  the  anatomy  of 
the  human  body,  and  being  somewhat  Ixildcr 
than  his  fellows,  would  perform  an  operation, 
leaving  a  report  of  possible  success.  Thru  tor 
centuries  this  work  would  be  for|K>tten,  ibcn 
revived,  perhapa  modified.  PonSbty  to  the 
operator  It  was  a  new  operaiioo  (since  he  was 
not  aware  that  it  had  been  performed  pre> 
viously),  vet  to  be  developed  into  a  line  of 
work  that  was  In  lead  to  greater  success.  Thus 
we  sec  reported  very  important  advances  in 
the  line  of  surgical  procedure  from  our  earliest 
Icnowledge  on. 

The  early  Greek  knowledge  of  surgery  is 
not  so  apparent  or  abundant  as  that  of  Ule* 
periods,  yet  Homeric  medicine  gives  endorse- 
ment to  the  fact  that  there  were  surgeons 
capable  of  rendering  aid  in  emergencies,  siirh 
as  the  removal  of  foreign  substances  from  the 
body,  and  who  were  able  to  control  Mcciiuii;  hy 
the  application  of  what  were  evidently  under- 
stood to  be  drugs  possesMng  some  styptic 
power  and  to  bind  up  and  dress  wounds.  Even 
fractures  and  dislocations  were  treated.  In 
time  of  war  these  men  were  looked  upon  with 
reverence  and  the  aid  they  were  expected  to 
render  was  highly  valued.  Of  their  real  work 
there  is  little  known  before  the  Trojan  War. 
The  most  observing  student  of  cases  in  antiquity 
was  Hippocrates  (q.v.)  bom  460  b.c  He  wrote 
on  the  treatment  of  articulations.  luxations 
fractures  and  alao  on  the  subject  ot  the  use  ot 
instruments,  but  lUs  knowledge  of  anatomy 
must  have  been  very  meagre.  The  Greeks  had 
great  respect  for  their  dead,  which  prevented 
dissection  of  the  human  body.  They  km  w 
nothing  of  physiology  and,  therefore,  anatom- 
ical structures,  such  as  arteries,  veins,  nerves, 
tendons,  linmenu  and  membranes  were  hope- 
lessly confused.  Hippocrates  gave  classifica- 
tioiu  not  imlike  those  of  the  present  day,  *in- 
temal  medicine*  and  "external  or  surgical 
medicine,*  which  were  convenient,  but  not 
philosophical.  The  period  of  his  life  m.irktd 
■Jic  transitiMii  from  mythology  to  lusi'  iv  His 
doctrine  and  clinical  observations  were  received 
with  great  reiqpect  He  advanced  the  science 
and  art  of  surgery,  but  only  a  little  later 
ignorance  again  reigned  in  the  sdiool  which  he 
made  celebrated. 

Erasistratus  (about  300  b.c)  was  a  close  ob- 
server as  an  anatomist  and  made  use  of  his 
knowledge  of  the  valves  of  the  heart.  He  dis- 
covered the  lymph  vessels,  descrilied  the  epi- 

JJottis,  successfully  removed  the  spleen  and  per- 
ormed  odier  remarkable  operations. 

Aret*us  was  one  of  the  most  brilliant  men 
of  the  second  century  before  the  Christian  era. 
He  recognised  surgical  affeciiotis  of  the  hrain 
and  dcicribcd  the  Syriac  or  Eg>ptian  ulcer, 
tetanus  and  anal  fistula. 

Galen  (q.v.h  who  died  about  201  ajk  must 
have  had  considerable  knowledge  of  anatomy. 


History  indicates  that  he  was  a  vivisector,  and 
to  him  is  due  a  clear  classification  of  the  mns- 
des,  which  is  followed  at  the  present  day,  as 
the  "flexor";  and  extensors  *  He  came  very 
near  discovering  the  circulation  of  the  blood, 
and  divided  the  body  into  the  "cranial,  thoracic 
and  abdominal  cavitiea,*  whose  proper  viscera 
and  envelopes  he  described.  TUs  was  dtiring  a 
period  when  cnaMuacemeBt  was  ^vcn  to  »e 
study  of  anatomv.  The  woiles  of  one  Oribasins 
Tq  v.),  who  died  about  ACO,  were  ba^cd  on  the 
writings  of  those  who  had  preceded  him.  but 
had  a  distinct  importance  of  their  own  He 
should  much  originality  in  the  treatment  of 
hydrocephahfSk  advised  oaracentesis  of  thoru 
aiid  abaomcB.  removal  of  ve«ca]  calculi,  troit- 
mcnt  of  aneurism,  excision  of  bypei  tiophicd 
mamnue  in  men,  etc.  Antyllus  who  flourished 
about  this  period  was  orre  of  the  most  distin- 
guished and  orikTinai  siirwrons  of  anti'itiitv.  He 
was  the  first  to  desenbe  the  extraction  o^  small 
cataracts  and  is  perhaps  l>est  known  to  the  sur- 
gical world  of  to-day  by  his  exceedingly  bold 
plan  of  ooening  aneurisms,  SO  soccessfilHy 
imitated  by  the  late  James  S>-mes. 

It  is  to  be  remembered  that  during  the 
Greek  period  Galen  and  his  followers  dissected 
animals  and  occasionally  a  corpse  on  the  field 
of  battle. 

In  the  6th  and  7th  centuries  the  Arabians 

Ssve  more  encouragement  to  dissection  and 
cmonstrated  that  surgery  required  a  knowl- 
edge of  anatomy.  One  of  the  most  celebrated 
Arabian  physiciaiib,  was  Khazes  (Q.V.),  who  died 
about  932.  He  compiled  from  all  authors  s<.)mc 
37  books  on  medicine  and  surgery. 

Albucasis  (9J6-1013)  in  one  of  his  writings 
gives  a  most  detailed  aeeount  of  necessary  t»- 
stnimcnts  and  in  speaking  of  their  proper  one 
and  application  to  surgery,  he  emphasiaes  the 
fact  that  surgeons  sDOttid  be  versed  ia  dM 
science  of  anatomy. 

In  yisiting  ilie  various  museums  in  Europe 
at  the  present  lime,  especially  Naples,  one  is 
greatly  impressed  with  the  variety  of  aadeat 
surgical  tnstnnnents  that  have  been  recateied 
from  the  ruins  of  Pompeii  and  other  former 
surgical  centres. 

Avcnzoar  (q.v.),  who  died  aliout  1169,  w  rote 
one  of  the  most  remarkable  treatises  on  renal 
diseases,  especially  in  reference  to  the  treat- 
ment ot  cdctthis  and  further  snrgjcni  Imer- 
vention. 

From  the  9th  to  the  13th  century  the  Jew* 

and  the  Christian  clergy  shared  the  honors  of 
the  heahiig  art.  and  during  this  time  references 
arc  not  inl re<iiiently  made  to  the  work  of  the 
barber-surgeon  (see  BARWJt).  Lithot<>my  fq  v.) 
seems  to  nave  been  developed  in  ihi>  period 

and  it  is  noted  (1022)  that  Hcmy  II,  Holy 
Roman  emperor,  was  cut  for  stone  by  Saint 

Benedict  himself 

In  the  13th  century  Kolgcr  of  i'akrmo  was 
evidently  one  of  the  most  distinKui-hed  pio- 
neers in  modem  surgery.  He  was  the  first 
10  ose  Ihe  term  "seton.*  His  pupil,  Rohwd, 
wrote  a  treMise  on  sttrgery.  which  beoMM  very 
famous  and  was  mentioned  by  Guy  de  Chanliac 
■restorer  of  Frctich  surgery  in  the  14th  cen- 
tury.* The  latter  wa^  probably  one  of  the  most 
famous  surgeons  of  that  time.  He  opened  the 
abdomen  for  dropsy  and  operated  for  the  radi- 
cal cure  of  hernia  and  for  cataract 
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The  history  of  the  school  of  Salenio  in 
ihe  lith  ccntttfy  indicalct  tlMt  fncdtionen  of 
snrgeiy  had  to  devote  a  certain  time  to  the 

stv.tTy  of  .mntomy.  were  obliged  to  pass  an 
examination  by  the  faculty  of  the  university 
and  were  licensed  by  the  royal  hands.  SurRcons 
recognized  the  importance  of  nausea,  vomitinsr 
and  hemorrhage  irom  the  ears,  in  injuries  to  the 
bead.  They  used  the  trephine  (q.v.)  in  treating 
ffictutes  of  the  skull  and  treated  hernia  ecrcbri 
by  pressure  and  caustics.  Ligatnres  were  used 
in  wounds  of  the  carotid  arteries  and  jugular 
\eins.  The  surgeons  also  treated  wounds  of  the 
abdomen.  Lithotomy  was  described  with  care 
and  coflapoimd  fracffeB  were  treated  with 
splints. 

The  first  important  woHe  on  ndnor  rargery 
appeared  daring  the  14th  century.  It  wat  wrf^ 
ten  by  Lanfranc.  but  although  it  grew  into  a 
second  and  larger  treatise,  surgery  <;oon  after 
this  began  to  oerline.  The  barhcr-'siirvr<ons  of 
this  lime  seemingly  commaiided  roiisidcrnlilc  at- 
tention, althoucpi  it  is  evident  that  the  im- 
poTtance  of  dtU  body  of  men  hat  bepn  greatly 
exaggerated. 

From  the  15th  century  through  the  19th 
surgery  developed  more  nnd  mnro  n  "science. 
In  England,  Thomas  Linacrc  of  Canterbury 
1460-1524)  was  one  of  the  earliest  writers. 
Jerome  Fabricius  (1537-1619)  was  also  a  noted 
writer  and  authority  on  the  practice  of  sur- 
gery during  this  period.  Benivieni  during  the 
same  period  was,  according  to  Malgaigne,  the 
first  to  impress  tjpon  the  profession  the  im- 
portance of  searching  in  the  cadaver  for  the 
concealed  cause  of  disease.  His  observations 
on  gall-stones  and  conveyance  of  syphiHs  from 
the  mother  to  the  foetus  were  original. 

Notwithstanding  the  progress  in  surgical 
srience  during  the  15th  and  I6th  centuries,  the 
practice  of  surgery  was  hugely  abandoned  to 
a  class  of  ignorant  barbers  and  bone^etters. 
Most  of  these  operators  traveled  from  city  to 
riiy,  individual  practitioners  limiting  thcmselx  es 
to  the  operation  for  stone  nr  fur  iK-rtiia  Tliis 
condition  of  affairs,  together  with  the  prejudice 
against  dissection,  was  most  mifavorame  for 
tfie  profession  of  surgery. 

Prance  at  fMs  time  presented  the  only  spu- 
ria! rollccc  for  the  instmcttOR  of  surgeons.  To 
the  16th  century  betongrs  the  career  of  that 
most  wonderful  surgeon,  .\mbroise  Pare.  He 
was  an  original  thinker,  had  the  courage  of 
his  convictions  and  did  away  with  the  use  of 
tiie  cautery  and  boiling  oil  in  amputations,  using 
Ngatnres  to  control  hemorrhage,  the  latter  being 
the  most  important  advance  tmtil  the  intradae> 
tion  of  ether  in  1846  (see  Aw^tTHrncs).  At 
the  beginning  of  the  I7th  century  s\ugery 
reached  a  higher  social  and  intellectual  plane 
than  it  had  heretofore  occupied,  .\mphitheatres 
for  dissection  de\-elopcd  in  many  European 
ddes,  together  with  hospitals  and  dispensaries 
in  connection  with  the  various  schools.  The 
term  *inflaminatton*  was  tlien  introduced  and 
from  that  time  until  the  present  day  has  been 
a  subject  for  continuous  investigation.  From 
this  period  may  be  dated  the  hetrinning  of  con- 
sultation work  between  expert  practitioners; 
and  clinical  teaching  and  the  presentation  of 
surgical  cases  then  advanced  their  claims.  Sur- 
itad  history  from  Valsalva  on  presents  the 
names  of  man^  who  became  emmcnt  opctvton^ 


and  in  their  writings  did  much  to  advance  the 
art  of  surgeiy.  Notably  was  this  so  among 
the  Italians,  who  in  their  plastic  surgery  de- 
veloped the  Italian  method  for  constniction  of 

a  new  nose. 

In  France,  Morel  (1674)  invented  the  tourni- 
quet, Denis  performed  the  first  transfusion  of 
blood  in  man  and  other  French  surfi[eons  be« 
came  very  expert  in  the  operation  for  hthotomy. 
Mareschal  (1658-1736)  had  a  record  of  eight 
lithotomies  perfonned  in  half  an  hour.  He 
was  one  of  the  founders  of  the  French  Acad- 
emy of  Surgcrv 

In  Holland.  Rau  (1658-1719)  taught  prac- 
tical surgery  upon  the  cadaver. 

Wiseman  (1625-86)  was  the  first  to  develop 
English  surgery.  He  was  also  the  first  to  do 
external  urethrotomy  for  rcHcf  of  stricture. 
At  dds  thne  in  France  alone  was  Instruction  in 
surgery  well  regulated,  as  it  was  the  only  coun- 
try which  possessed  a  proper  surgical  college. 

In  the  18th  century  hospitals  began  to  mul- 
tiply in  Germany,  benefiting  general  surgery 
to  a  great  extent.  Brasdor  (1721-96)  developed 
the  method  of  distal  ligation  of  aneurisms, 
while  Sahatier  (1732-1811)  wrote  a  treatise  on 
operations  and  recommended  resection  of  the 
head  of  the  humerus.  DeSault  and  Chopart  did 
much  in  developing  operative  surgery.  In  Italy 
Scarpa  ( 1752-1 W2)  advanced  our  knowledge  of 
hernia  and  untiirisms.  Spanish  surgeons  did 
little  to  improve  the  science  and  art  of  surgery. 
In  England.  Cheselden  (1688-1752)  did  much 
in  advancing  the  knowledge  of  oathology  and 
general  surgery.  White,  of  Manchester,  devised 
a  method  of  reducing  dislocations  of  the  hu- 
merus with  the  foot  in  the  axilla.  A  well-de- 
fined operation  for  excision  of  the  joints  was 
also  first  practised  in  England.  The  investiga- 
tion of  pathology  and  diagnosis  in  France  at 
this  time  had  much  to  do  in  the  19th  century  in 
devdoping  the  •new  Vienna  Sdiool.»  Perri^ 
Pott  (q.v.)  did  much  in  elaborating  and  classi- 
fying diseases  of  the  joints  and  especially  spinal 
diseases.  John  Hunter  (q.v.)  was  the  most 
famous  English  surgeon  of  his  day.  He  be- 
longed to  a  family  whicl>  in  matiy  ways  assisted 
the  development  of  pathological  anatomy  and 
surgical  technique.  At  the  close  of  the  18th 
osntnnr.  Benjamin  Bell  was  tiic  first  to  make 
tne  of  drainage  by  means  of  tubes  of  lead  or 
silver.  In  France.  Bichat  f(].v.),  although  not 
generally  so  understood,  became  a  forceful 
lecturer  on  surgery  and  <lid  much  to  bring  hos- 
mtal-gangrcne  under  observation  and  control. 
The  Dutoi  during  the  18th  century  developed 
some  eminent  surgeons,  and  it  is  interesting 
to  note  how  dextrous  they  became  in  the  use 
of  instruments.  At  the  same  time  their  knowl- 
edge of  anatomy  enabled  (hem  to  present  some 
very  able  papers  on  the  subjects  of  hernia  and 
dislocation.  Saiidifort,  of  Leyden,  first  de- 
scribed a  downward  dislocation  of  the  femur. 

In  reference  to  the  surgery  of  our  own 
eoutttry  in  die  18th  century,  one  of  the  most  iii> 
teresting  works,  which  was  of  great  service 
to  American  surgeons  during  the  Revolution, 
\ias  that  of  John  Jones,  'Plain,  Practically 
Precise  Remarks  on  the  Treatment  of  Wounds 
and  Fractures.' 

The  19th  century  witnessed  great  advances 
and  from  1838  was  one  continuous  chapter  of 
investigation  toward  the  developmem  of  the 
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tmnMe  or  gcfm  ihcovy.  Of  all  the  many 
oanes  asMciated  with  this  immen«  work,  one 
can  refer  to  but  few:  Pasteur,  KJebs,  Koch. 
Litter,  Tyndall  (qq  v.)  and  others,  in  their  de- 
velopment of  hactcriolofry,  have  done  more  to 
advance  the  principles  of  icchniqur  in  surgical 
oper.iiuitt>  aiut  pl.tccd  the  art  and  science 

of  surgery  npon  a  more  lasting  foundalioa,  than 
any  of  their  predecessors. 

The  first  half  of  the  19th  century  was  • 
period  of  great  success  for  the  French  sur- 
geons. The  English  surgeons,  in  their  superior 
knowlcdKc  of  uruss  anatomy,  also  made  ^;rcat 
advances  in  their  diagnosis  and  siirnical  treat- 
ment. This  ccnttiry  became  noted  as  tin-  period 
during  which  general  surgerjr  developed  more 
into  an  exact  sdeoce.  Its  writers  did  mudi  to 
eradicate  crrancous  ideas  and  to  end  die  tfan»- 
miuion  of  meaningless  sentences  from  one  text- 
book to  another.  The  introduction  of  anse*- 
thesia  in  1846  enabled  some  of  the  I>oldtr  men 
to  p<'rform  operatinns  heretofore  deemed  quite 
impossible;  yd  the  ratio  of  mortality  continued 
high  and  it  was  not  until  the  (bvvn  of  antisepsis, 
more  particularly  the  period  of  true  ascnns. 
that  general  surgery  advanced  so  n^Ulfy.  The 
death*rate  in  major  operations,  in  many 
stances,  was  in  a  short  time  reduced  from  t/t  to 
6  per  cent,  and  this  ratio  wns  soon  applied  to 
all  departments  of  surKical  work  .Xs  itchnique 
became  more  perfect,  all  manner  of  operations 
were  siiKKested  and  carried  out  with  great  suc- 
cess. Hence  to-day  there  ii  no  part  of  the 
hiunan  body  that  the  tmseoo  b  tinmlc  to  feach 
for  the  renef  of  lnfnr{e«  or  tnthologicat  con- 
ditions. 

In  operative  siir^;ci\  tniicfi  help  has  hcen  re- 
ceived from  the  u^i-  of  coratne.  eucaiiie,  su- 
prarenal extract,  ethyl  chloride  and  other  prep* 
arations  for  local  and  spinal  anesthesia.  Bac- 
teriology has  taoght  the  suigeon  the  cansc  of 
inflamnation.  tappunrtion  of  wetmds  and  sepsit. 
New  hospital*,  aseptic  operntinc-rooms  and  fnr- 
nillirc.  thoroii^'h  sterilii.ition  of  instruments, 
hands  and  the  ti<  Id  <>f  nperatioii  ami  cleatiliness 
of  person,  together  with  the  wearing  of  rubber 
gloves,  coupled  with  aseptic  dressing  have 
enabled  the  surgeon  to  perform  operations  nn- 
known  before  me  fattt  decade  of  the  19th  cen- 
tttry,  reducing  mortality  to  a  mncb  lower  figure. 
An  important  factor  which  has  been  of  much 
aid  to  general  surgery  is  the  .tD  of  ntirsine, 
first  reroi^'tii/ed  in  IS-IO  Too  tnm  h  credit  can- 
not be  Riven  to  the  training  schools  of  to-dav 
for  their  development  of  trained  nurses  who 
have  aided  to  nraeh  in  die  care  of  surgical 
cases. 

Dining  the  19th  century  the  microscope  he- 
cane  of  more  and  more  v.ilue.  The  anthrax 
barilhis  was  classified  in  1850  and  then  followed 
classification  of  the  various  mi'-ro-orcnnisms 
known  to-day.  Koch's  identification  of  the 
tubercle-bacillus  has  aided  the  general  surgeon 
as  mudi  in  the  treatment  of  osseoiu  tubercu- 
losis as  it  has  the  physician  In  tuberculosis  in 
other  parts  of  the  body 

For  the  past  two  «lcs-adc-S  general  s'lrpery 
has  presented  a  mas*  of  material,  larcrly  ex- 
perimental, and  much  of  it  hai  tcriolov^'i  al  and 
patholoKical  The  latter  b.iv  ,i>Niimed  a  letur 
position  because  of  some  real  practical  d:s. 
coveries.  but.  during  that  time  there  has  been 
a  bfge  sifting  out  of  imich  that  was  thought 


of  fl[reat  value,  experience,  however,  demon 
straung  to  the  contrary.  Let  na  consider  the 
treatment  of  fractures.  The  variooi  methods 

of  plating  and  suturing,  by  means  of  silver 
wire,  have  had  ver>-  strong  advocates,  yet  the 
ii^c  of  splints.  exu■Il^ioIl  .itid  position  have  re- 
tained their  well-recognizcd  etfectivene^s  There 
would  seem  to  be  a  concensus  of  opinion  that 
when  the  X-ray  shows  the  fracture  has  been 
reduced  and  the  parts  biought  into  a  furfy 
normal  position,  these  cases  do  fairly  well  witb- 
ottt  operative  intervention:  however,  when  the 
positions  are  faulty,  and.  even  thouirh  an 
anarsthelic  is  employed,  reduction  cannot  be 
accompHshed  satisfactorily,  there  can  Ik-  little 
doubt  that  ihey  do  very  much  better  and  more 
perfect  resnlia  obtained,  by  operative  prooe> 
ure.  It  is  now  becoming  recogiiied  the  fme- 
tures  of  the  clavicle  and  other  irrquilar  homm 
demand  operative  intervention,  by  cw^ywwm 
of  plates  and  like  methods. 

The  knowledge  of  the  anatomical  relation* 
of  the  various  joints,  especi.illv  that  of  the  hip 
and  shoulder,  with  the  aid  of  \-ray.  manipul»> 
tion.  becomes  more  perfect  and  more  reliable 
in  results. 

In  dislocations  the  X-ray  has  conunued  to 
demand  greater  employment  because  of  its 

worth. 

In  the  past  H>  years  it  i>  pleasing  to  ob- 
serve that  the  methorls  of  scienurir  X  ray  work 
have  become  very  much  more  exien>ive  and 
precise;  that  with  the  ability  to  use  the  X-ray 
apparatus,  in  examinations  of  the  head,  thorax, 
abdomen,  pdvis  and  extremities,  greater  pre- 
cision has  ben  reached  and  the  results  much 
more  rehable  and  satisfai  torv ;  that  in  the 
i:nderstan<IinK  of  the  Incation  of  f.Trikrn  bodies, 
much  has  t>een  accomplished  in  reading  the 
shadows  correctly 

It  is  in  the  diagnosis  of  fracturaa  and  dia- 
locations  dut  there  has  been  a  steady,  ai»> 
tinuous  improvement.  This  observation  be- 
comes very  appropriate  when  referring  to 
lesions  of  the  spiiml  column  and  snigery  of 
the  spinal  cord. 

This  knowledge  also  apphcs  to  ^the  better 
tindcrstanding  of  pathological  conditions,  c^e- 
cially  within  the  abdomen  and  the  leention  of 
stone  in  the  kidney  and  bladder;  however,  tins 
most  be  said,  that  in  the  past  few  years  phy- 
sicians, surgeons  and  specialists  have  come 
to  recognize  the  Rocnteenographer  as  the  one 
alone  who  can  interpret  the  radiograms  and 
make  it  clear  to  the  surgeon  who  is  respon- 
sible for  the  caae^  when  an  operalkm  is  tuuicr- 
takcn.  In  the  past  it  has  been  loo  imcfa  ibc 
ctistom  for  the  attending  medical  man  to  trans- 
late the  X-ray  picture  hinr^elf  and  many  eiiwa 
have  occurred  in  thai  w.iy  This  is  ospecially 
true  in  reduction  of  di ^loi'ations. 

Opcr.uions  upon  the  head  and  teeth,  due  to 
ibc  study  of  X-ray  work,  have  become  mnch 
better  understood,  the  classifications  calGng  for 
sod)  procedure  nioch  more  reliable  and  show- 
ing more  and  more  perfect  results. 

Compar lively  recently  pathology  has  dcm- 
niistrated  that  -epiic  teeth  have  much 
with  the  dcvelopmcTit  of  many  snrcical  lesicms^ 
in  the  past  overlooked,  and,  which.  like  the 
trnsils,  frequently  become  the  bed  for  the  in- 
troduction of  pathological  micTo-ofganiMns 
into  the  system. 
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There  bas  been  added  to  (he  history  of 

general  surgery  a  very  interesting  chapter  on 
the  treatment  of  phlegmons  and  inflammatory, 
septic  conditions,  by  employment  of  the  method 
letdown  as  passive  hypersemia.  When  promptly 
and  effectively  nude  use  of  it  is  of  grcnt  \  aluc 
in  cutting  short  infective  invasion  of  the 
Ivmphatic  system,  cspcdalty  when  apptied  to 
0K  extremities. 

The  treatment  of  malignant  disease  hy 
means  of  serums,  especially  Coley's  fluid,  main- 
tarns  a  semi-sueccssful  position,  but,  consider- 
ing the  length  of  time  it  has  been  employed, 
it  would  seem  as  though  it  ought  to  have 
offered  more  encouraging  results. 

The  same  applies  to  X-ray  treatneat,  ad* 
vocatcd  bv  tome  so  earnestly  in  its  ose  |>revious 
to,  and  after,  an  operation  for  relief  of  malig- 
nant troubles,  yet  not  establishing  itself  as  a 
fositive  curativr    iL  iit 

The  range  of  general  surgery  is  becoming 
M  great,  the  multiplicity  of  theories  and  papers 
presented  such  that  one  grasps  with  satisfac- 
tion any  contribution  and  conclusion,  regard' 
ini?  the  methods  of  diagnosis  and  treatment 
that  may  he  said  to  be  final  and  the  resttltS 
such  as  to  command  the  confidence  and  respect 

of  the  operator. 

The  historA'  of  modern  methods,  regarding 

Seneral  surgery,  in  patholc^  and  diagnosis, 
brough  bacteriolpsiea],  laboratoty  work,  b 
wonderfntty  encouraKing;  Imt  mocb  more  time 
is  reqmred  than  was  made  nse  of  hy  the  sor- 
seons  of  a  somewhat  recent  and  hter  dttC^  in 
nieir  examination  of  cases. 

The  thorough  stud>'  of  the  h1c>od,  hac- 
teriologically  and  otherwise,  the  vaccines,  are 
all  to  he  considered  in  the  present  history  of 
lurgeiy  and  proving  elements  of  great  im- 
portance. This  applies  to  ail  modem  surgery, 
reaching  all  points  that  have  developed  through 
research  work  and  of  great  use  in  the  study 
of  general  surgery  to-day 

In  the  study  of  the  historj-  of  general  sur- 
gery, the  many  papers  that  are  presented  in 
our  medical  journals,  also  in  our  textbooks, 
from  year  to  year,  it  is  to  be  observed  that 
advances  are  being  made  in  the  methods  ol 
disgnoeis  and  proper  treatment.  There  is  this 
criticism:  That  too  often  exploitation  of  sup- 
posed new  discoveries,  iu  their  proper  rela- 
tion, have  failed  to  maintain  the  expected  high 
standard  of  success,  for  instance,  in  appeti- 
£costomy.  At  first  suggestions  for  this  opera- 
tion met  with  a  great  deal  of  encouragement 
in  tiM  hope  that,  as  the  appendix  was  per- 
manently fixed  in  the  indsion,  it  could  be  made 
ilie  source  of  snccessftil  treatment  of  patholog- 
ical changes  within  the  large  intestine;  how- 
tvcT,  it  does  not  seem  to  have  found  approval 
to  the  ext- )it  (  f  many  cases  appearing  on 
record,  or  employed  so  extensively  as  at  one 
thne  nought  possible. 

AltOb  wlule  there  have  apparently  been  a 
few  excellent  results,  yet  Edebohl's  stiggestive 
treatment  of  nephritis,  by  decapsulation  of  the 
kidney,  does  not  seem  to  have  sustained  the 
fndorsement  of  dw  pathologist  or  the  operating 
surgeon. 

In  the  changes  and  successes  in  diagrnosis 
sod  treatment,  during  the  past  decade  or  two, 
treat  progress  is  to  be  obMrved  in  comparing 
«e  period  wiA  another— one  method  with 


anodier.  That  of  which  so  much  was  expected 

too  often  proves  valueless,  while  that  which 
seemed  of  lesser  importance  proving  of  great 
value,  on  trial. 

In  civil  life  the  advance?  made  in  surgery 
of  the  head,  face,  neck  and  thorax,  the  medi- 
astinal space,  the  heart,  of  the  lungs  and  pleura, 
indicate  the  calm,  steady  progress  that  is  now 
to  be  observed  in  all  larger  hospitals. 

Especially  does  this  apply  to  «tab  wounds 
of  the  heart,  to  the  drainage  of  abscesses 
within  the  pericardium,  also  in  operations  upon 
the  lungs  and  treatment  of  the  plenra  for 
various  surgical  conditions. 

The  recent  acquisition  of  the  pathology  of 
the  thyroid  and  parath^oids  has  resulted  in 
the  understanding  of  goitre,  far  ahead  of  any- 
diing  that  has  ever  talccn  place  in  tlie  past. 
The  ftmclion  of  these  glands,  the  classmea- 
tion  of  symptoms  and  of  the  pathological  con- 
dition, has  enabled  the  surgeon  to  do  his  work 
in  a  more  scientifii  mi  iiuer  and  the  results 
much  more  favorable.  The  better  understand" 
ing  of  the  term  exophthalmic  goitre  il  ewee^ 
ingly  pleasing  in  every  respect. 

in  abdonnnal  surgery  it  is  no  longer  neces- 
Miy  to  make  uae  of  theories,  for  practical 
facts  are  snch  that,  for  instance,  in  <urgery 
of  the  liver,  gall-bladder,  pancre  r.i!l  ducts, 
the  pancreatic  ducts,  there  is  now  a  nxed  line 
(  f  irr  itment,  and  not  to  be  deviated  from  very 
much.  This  is  becoming  more  and  more  posi- 
tive^ ^and  also  applies  eqnaliy  well  to  the  ap< 

The  swgieal  treatment  of  gastric  and 

duodenal  ulcer  is  one  of  the  finest  demonstra- 
tions of  surgei^  being  made  more  of  as  an 
exact  science  mui  internal  medidne  has  yet 

attained. 

Injuries  and  diseases  of  the  pancreas  and 
nJcen  illustrate  much  of  the  advance  made  in 
the  field  of  diagnosis  and  treatment. 

The  abdominal  cavity  has  come  under  such 
thorough  observation  that  the  right  side  can 
no  longer  hold  its  exclusive  pMition  regarding 
operative  intervention. 

There  is  no  part  of  this  one  classification  of 
the  human  body,  and  hi  wliich  Galen  was  so 
correct,  tliat  is  entirely  free  from  pos«Me 
invasion. 

In  the  past  two  decades  much  has  been 
added  to  our  knowledge  of  intestinal  surgery 
and  methods  of  treatment  have  reached  a  more 
conclusive  line  of  operative  procedure 

In  civil  life  no  more  brilliant  rciiults  can  be 
shown  in  aiqr  of  the  various  departments  of 
SHigciy  liian  the  treatment  ol  multiple  gun- 
shot wounds  and  raptures  of  the  intestines 
and  other  organs  within  the  abdominal  cavity. 

This  applies  particularly  to  hernia  —  rupture 
—  and  especially  for  relief  of  gangrene  of  the 
intestine.  To  the  surgeon  of  many  years  prac* 
tice;  it  is  particulaibl  striking  to  note  how  few 
cases  we  now  oome  in  contact  with  of  delayed 
strangulated  hernia,  in  which  we  have  the 
complication  of  gangrene  of  the  bowel.  Tlie 
prompt  recognition  for  early  operation  in  iuch 
cases  has  largely  eliminated  this  catastrophe. 
Our  pathological  knowledge  is  much  more  clear, 
also  the  willingness  of  the  patients  to  have  an 
early  operation,  and  not  trust  to  mechanical 
supports.  These  cases,  treated,  as  they  often 
ar^  comfoctably  and  pailiatively  by  the  appliea- 
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tiuii  uf  tru'Nso.  still  toiitiiuic  tu  prr>>ciil  .in  ex- 
ccUeut  history*  >"  the  good  results  of  operative 
intcrventioii.  We  see  a  gradually  increased 
wiUininicsa»  in  fact  patients  often  seek  an 
operation,  the  result  bciiw  to  thorougbty  satit- 
fac  tory    All  of  tfais  applics  as  wcIl  to  oiildfen 

as  adults. 

In  tlu'  treatment  of  coiulitions  within  the 
abdominal  cavity  a  Kreatcr  concensus  atid  uiki- 
formity  of  opinion  has  been  readied  than  in 
•omc  other  surgical  channels. 

Perhaps  we  may  say  there  is  yet  a  lack  of 
uniformity  in  doing  the  operation  of  intestinal 
anastomosis. 

Excision  of  the  large  lntestitic>  vcms  to 
have  reached  the  peak  of  opcrati\e  interven- 
tion, and  present  results  arc  Ikmuk  studied  with 
great  care,  regarding  curative  results  in  this 
class  of  surgery. 

Surgciy  of  the  appendix  give*  a  veiy  as- 
tensive  ntstory  regarding  what  has  heen  written 
in  the  past.  ami.  now.  rcsardinR  diagnosis  and 
treatment,  becominK  sery  concise.  The  general 
practitioner  of  to-day  is  more  alert  than  ever 
m  the  recognition  of  early  symptoms  and 
prompt  fttfiica]  pntadrnt.  When  these 
methods  are  yet  man  tlunonghly  considered 
and  carried  out.  the  appends,  from  the  medtcal 
and  surgical  standpoint,  will  present  a  mnr- 
.  tality  much  less  than  exists  at  present,  though 
this  is  exceedingly  small 

The  history  of  operations  done  upon  the 
bladder,  for  various  pathological  conditions,  is 
a  ver)-  impressive  one.  Decided  advances  have 
been  made  in  this  direction,  and  the  same  can 
be  said  of  the  prostate  gland,  while  surgery  of 
the  kidney  has  reached  a  point  of  great  pre* 
cision.  the  same  also  to  be  said  regarding  the 

ureters. 

In  all  that  pertains  to  the  surgery  of  the 
abdominal  cavity,  much  has  U-en  accomplished 
dlfOUgll  the  study  of  the  Trcndclenbcrg  and 
Other  poshioos  for  the  patient  durina  the  time 
of  operattcms,  cspectalty  upon  the  kidney  or 
gall-Madder  and  in  pelvic  work  Much  of  this 
also  applies  to  the  treatment  of  the  patient 
attt  r  an  operation,  particularly  in  suppurative, 
septic  appendicitis,  as  has  so  well  been  brought 
out  by  the  writings  of  the  late  Dr.  Fowler. 

In  the  advances  made  within  the  alidomlnal 
cavity  the  searching  out  of  every  pathological 
condition,  no  organ  or  tissue  being  overlookcdi 
b  one  of  the  most  impressive  to  be  noted  in 
the  histor)'  of  general  surgery 

Gall-stones  have  a  way  of  i;i\ing  a  K'reat 
variety  of  sympt<tm.s,  the  same  appKinn  to 
cases  of  appendicitis,  and  which,  (wrhapst  has 
brought  out  maoy  vaduable  eonchiskma. 

In  operating  upon  either  of  these  orgam 
and  not  finding  a  pathological  condition  that 
will  accord  with  the  sympt/mis.  it  is  admitted 
by  niKNt  surk:cuns  tliat  a  nu»rc  thorouuh  cx- 
aiiiK  .ititin  is  caliid  for,  and  in  Mjme  ntlicr  un- 
suspected l»r^;an  may  be  found  the  source  of 
the  symptoms,  relief  being  afTorded  only 
b^  doing  the  operation  called  for  in  that 
direction. 

Since  the  last  edition  of  the  Encyclopedia 
Americana  much  has  occurred  in  the  history  of 
general  suricery,  rc^jardinK  sur>.rical  procedure, 
to  make  clearer  new  Bclds  of  observation,  and 
which  applies  especially  to  the  abdomcB  and 
its  contents. 


The  abdomen  has  claimed  much  of  the  at- 
tention of  the  general  surgeon.  It  has  not 
been  possible  for  the  spedaKst  to  control  this 
line  of  work.  With  our  Increased  knowledge 
of  ps^holo^cal  changes  witUn  dds  cavity,  and 
with  the  aid  afforded  the  operator  through  the 
advances  made  by  the  assistance  of  the  ex- 
perienced radiographer,  who  is  aMe  to  inter- 
pret radiograms  correctly,  the  success  has  heen 
so  great  that  patients,  or  their  friends,  have 
little  hesitation  in  entering  a  hospital,  or  going 
to  the  operating  taUc^  when  the  necessity  is 
made  apparent  to  diem.  Hence  in  the  buildiac 
of  the  many  smaller  hospitals  the  past  few 
>e3rs,  loc.tl  surgeons  ha\c  <le\  eloped  an  ex- 
pcruiicc  that  permits  of  dout^  many  opera- 
tion^ (k  cmed  impossible  for  them  to  perfotm  a 
few  years  ago. 

In  the  past  two  decades  much  progress  has 
been  made  in  surgery  of  the  bones:  in  the 
conservation  of  limbs  and  joints;  in  ue  better 
i-rdrrstanding  of  pathological  conditions  and 
especially  does  this  apply  to  cases  of  malig- 
nant and  tubercular  troubles. 

Surgical  lesions  of  the  circulatory  system 
have  received  much  attention,  and  surgeons 
have  had  occasion  to  discuss  the  subject  of 
iifiopathic  aneurisms.  Operative  surgery  in  the 
near  past  has  not  met  with  so  many  of  these 
cases,  and  the  condition  is  believed  to  be  doe 
to  the  nuirc  successful  treatment  of  s>philis, 
this  ijcuig  one  of  the  chief  factor-  in  develop- 
ment of  this  lesion 

The  subiect  of  iullammatioo  of  the  veins  — 
phlebitis  —  lias  commanded  careful  in\cstiga- 
tion  in  mur  labontoiia^  it  so  often  beanc  the 
factor  in  connection  witli  sudden  death  follow* 
ing  an  important  operation.  To  rclie\c  the 
blood  clot  that  forms  in  the  vessel,  then  sud- 
denly separates,  enters  the  circulation,  plug- 
ging the  neart  valves  and  causing  sudden  death, 
calls  for  surgical  inter\-ention,  when  it  can  be 
recognized  as  being  present  in  the  lai]ge  vetns 
of  the  extremities. 

It  is  also  to  be  obsjerved  that  a  less  num- 
ber of  cases  of  stone  in  the  bladder  arc  pre- 
.siiited,  due  to  the  better  understanding  of 
calculi  originating  in  the  kidney,  and  this  con- 
dition corrected  l»y  the  study  of  diet,  the  drink- 
ing of  properly  selected  mineral  water-,  or  the 
careful  use  of  j^lain  sterile  waters  Here  diet 
has  much  to  do  in  lessening  the  development  of 
many  surgical  lesions. 

The  mrdico-kk'al  side  of  the  rc-rKjnsiMlIty 
of  the  surgeon  has  lieen  pretty  tlioroughly 
covered  the  past  few  years  in  the  In^te.ry  of 
malpractice  suits  for  foreign  bodies  left  in  the 
didominal  cavity,  with  tte  IMUlt  that  the 
operator,  the  hospital  or  nufte  dnue  aoneirikat 
alike  the  responubility,  and  must  give  evideooe 
of  having  exercised  every  precaution  possiMe 
to  avoid  such  occurrences  F.spccially  \%  ijt  the 
dutv  of  the  surgeon  to  have  it  well  understood 
with  the  one  nearest  in  relationship  to  the 
patient  regarding  the  extent  of  an  operatioCL 
If.  in  the  midst  of  it.  it  is  found  nccessafy  to 
do  more  than  was  explained,  the  operator  BMt 
communicate  with  the  responsible  person  re- 
garding the  condition  present  that  requires 
more  serious,  additional  procedure.  This  is  one 
rca*on  why  everv  cautious  surgeon  dcMres 
some  person  lu.ir  at  h.inil  to  inform  thesn, 
should  complications  unexpectedly  arise  Omx 
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Critish  surgeons  have  had  SOne  tMjplCMMH  eX- 
fK;riencc>  in  this  direction. 

kcKardnig  the  ana\sthctic  in  use  by  the 
general  iureeon.  it  may  l^c  said  that  sulphuric 
cdwr  is  tmorabtedly  employed  to  a  greater  ex- 
tent tkaa  dther  one  of  the  other  anesthetic*. 
Qilbrofonn  is  believed  to  be  advisable  in  the 
short  operations,  and  in  those  upon  children, 
while  for  those  only  requiring  a  few  xnoroentf 
the  nitoous  oxMe  or  dhj^  diwride  »i«ol  gitat 
service 

Albest  Vandeb  Veer.  M.D., 
Professor  0/  Atutomy,  1869^4^  FrtfuMf  of 
Surgery,  189K^1915.  Atbmy  Meiietu  CoOtge. 

SURGERY  IN  AMERICA.  If  at  any 
time  one  should  purpose  writing  a  history  of 
the  progress  of  suivery  on  the  American  con- 
iiiicot  he  muM  not  tail  to  rmiend>er  that  in  the 
cvBer  jnit  of  its  histoty  Ameiiea  was  abio* 
htely  dependent  on  Europe,  and  could  not  be 
ttcpMTted  to  reflect  anything  better  in  the  direc- 
tion of  science  than  that  which  it  received  from 
its  mother-country.  Therefore,  the  most  suit- 
able introduction  diat  could  be  made  for  the 
IriMOiy  of  surgery  on  this  continent  would  be  a 
wnem  of  the  status  of  tlie  I7di  centnry  in 
Enropc.  Very  prominent  were  two  or  mree 
philosophical  systems  which  had  been  handed 
down  from  previous  thinkers.  The  skepticism 
of  Montaigne,  with  its  final  reduction  by  Baylc 
to  oniversal  dmiUf  or  universal  credulity,  and 
the  supernatural  or  mystic  philosophy  of 
Bdhme,  sometimes  spoken  of  as  the  cabalistic 
or  tfaeosophistic.  which  includes  the  discoveries 
of  Pascal  and  Malebrandie,  were  the  prevailing 
systems  or  methods  of  thought  In  the  mean- 
time Bacon  had  lived  and  died  (1626),  who, 
though  he  laid  great  stress  on  gunpowder  and 
the  compass,  had  hut  little  respect  for  the  dis- 
CBreries  of  Copernicus.  ZoologA'  and  botanjT 
were  fairly  wcU  advanced  and  had  been  ex- 
tended by  ifistection  and  by  classilScatioQ* 
Hookc  had  discovered  the  cell  and  I:;id  founded 
the  cell-doctrine.  Kepler  and  Galileo  had  been 
persecuted  and  had  left  their  discoveries  for 
others  to  verify.  Newton  entered  the  world 
some  years  after  the  date  of  the  first  expedition 
0/  the  Mayflower  (1642).  Continental  Europe 
nd  many  universities,  some  of  which  have  been 
discontinued  or  merged  into  others.  Numerous 
academies  of  science  had  sprung  up  in  different 
parts  of  Europe,  and  the  present  British  Royal 
Soci<  ty  was  remodeled  in  1662  by  Charles  11. 
Nevertheless,  all  kinds  of  superstition  prevailed, 
alchemy  Oourished,  witchcraft  was  in  full 
bloom,  necromancy  was  generally  practised  and 
the  divining  rod  flourished,  ania  all  domestic 
Mimials  were  kept  under  cover*  during  an 
eclipse  lesi  they  be  threatened  by  dire  pestili  nee 
of  miknown  character.  In  16i28  Harvey  had 
published  his  work  on  the  circulation  of  the 
biood,  and  in  1608  the  microscope  had  been  in- 
vented Igr  Lippersheim.  although  by  some  its 
iavcmion  is  attributed  to  Janseo  in  1620.  At 
an  events  it  was  greatly  improved  by  Hoolce, 
who  died  in  1702.  I-OKarithms  were  not  in- 
vented until  the  American  colonies  were  nearly 
100  years  old  (Napier,  1700)  ;  tmt  the  weight  of 
air  had  been  established  by  Toricelli  in  1643. 
Previous  systems  in  medicine  were  then  modi- 
liedt  to  be  reformed  on  the  modified  Paracel- 
mm  devised  bv  Van  Helmont  or  the  humeral 
liews  of  Sylvtus  and  Willis.  Sydenham  ap- 


r eared  upon  the  scene  about  the  time  of  the 
rst  expedition  of  the  MayAower,  and,  until 
his  death  in  1689,  the  larger  number  of  English 
physicians  who  came  over  in  ftiis  day  had  been 
more  or  less  mder  the  influence  of  Ms  teadi- 
ings. 

The  17th  century  is  important  in  the  history 
of  surgery,  since  superstition  and  self-satisfac- 
tion gradually  gave  way  to  the  inductive  method 
and  improved  habits  of  observation.  Even 
among  the  Dutch,  who  settled  new  colonies  in 
this  country,  surgeiy  now  assumed  a  dignified 

eiition,  while  among  the  Englidi,  French  and 
rmans  it  had  already  attained  something  of 
this  character.  These  were  still,  however,  the 
days  of  the  barber-surgeons,  who  were  not  con- 
sidered gentlemen  nor  fit  to  associate  with  gen- 
tlemen, who  were,  for  the  greater  part,  an  uned- 
ocated  and  iUtlesate  class.  The  study  of  anat- 
omy wna  still  punned  with  diftcoltjr,  the  ban  of 
the  Cmifdi  jret  covering  those  who  took  part 
in  any  operation  which  was  accompanied  by  the 
shedding  of  blood.  In  such  a  state  were  the 
mother-country,  the  Netherlands  and  France, 
while  still  worse  of!  was  Spain,  at  tiie  time 
vHien  the  early  adventurers  or  pflgrint  from 
these  various  countries  landed  npon  our  ihoiei 
and  began  to  make  American  IBaloiy. 

Colonial  History.— The  English  colonists 
brought  their  physicians  with  them  on  nearly  all 
of  their  expeditions.  Thus  when  Jamestown 
was  founded,  in  1607,  we  hear  of  one  Wotten, 
or  W'oolton,  who  came  out  as  surgeon  of  the 
London  Company,  who  was  even  considered  a 
gentleman  among  the  others  of  the  expedition, 
whether  by  courtesy  or  ri|^t  it  is  not  known. 
Walter  Russet  followed  in  160&  Even  within 
that  first  half-century  came  the  need  for  some 
definite  laws  regtilating  the  practice  of  medi- 
cine, since  throughout  the  colonies  quackery 
flourished  to  a  considerable  extent  There  was 
at  ttia  tine  little  to  attract  travelers  to  this 
eoOBtiy  jexcnt  the  spirit  of  adventure,  which 
the  belter  educated  men  possessed  in  minor 
degree.  Many  of  the  earlier  physici^ins  of  the 
colonies  were  cburrh  deacons  or  politicians  or 
both.  Thus  .Samuel  Fuller,  who  came  to  Ply- 
mouth in  1620,  preferred  to  be  known  as  a 
deacon  rather  than  as  doctor,  although  he  prac- 
tised medicine  faithfully  and,  for  his  time,  weU. 
Tohn  Winthrop.  Jr.,  was  not  only  a  physician 
but  a  statesman.  In  1667  he  became  governor 
of  the  New  Haven  colony,  and  he  must  have 
enjoyed  nuich  repute  in  England  since  be  be- 
came one  of  the  founders  of  the  Royal  Society. 
Up  to  1692,  134  physicians  had  been  catalogued 
as  practising  in  die  colonics.  The  first  person 
exeented  for  witchcraft  was  one  Margaret 
Jones,  who  was  also  a  physician. 

In  the  New  Netherlands,  controlled  first  by 
the  Dutch  West  Indi.i  Company,  it  was  pro- 
vided in  their  charter  that  they  should  procure 
a  ^Comforter  for  the  Sick.*  The  first  one  of 
prominence  wider  this  provision  was  BoffMrdet 
m  1637;  later  came  LaMontaigne,  who  was  both 
a  Hujjuenot  atid  a  physician.  Prominent  during 
the  middle  of  the  cititury  was  one  Samuw 
Mcgapolensis,  who  was  lorn  in  this  countr>-  and 
graduated  from  Harvard  in  1657,  and  then  went 
to  Utvedtt,  where  he  took  his  medical  defp;ee. 
He  praetfsed  in  Manhattan  both  as  a  physician 
and  preadier.  In  1772  a  Quaker,  George  Fon; 
tcBveliag  with  John  Jay  when  tfie  fartter 


Digitized  by  Google 


•0 


SUfiOBRY  IN  AMBSICA 


thrown  from  his  hone  and  had  his  neck 
apparently  broken.  Fox  at  onee  inatHutcd  a 
naniptdation  by  which,  apparently,  the  dfslo> 

ration  of  the  upper  vcrtebrse  was  reduced  and 
by  which  Jay  was  restored  to  life.  This  must 
be  one  ot  the  rarlicst  case  s  of  this  kind  on  rec- 
ord. V\  hen  W  illiam  I'enn  came  to  this  country 
he  brouklit  with  him  Dr.  Wynne,  an  accom- 
plished Welshman  and  probably  the  most  com- 
petent man  of  hit  profeaion  in  America  at 
that  linMS. 

The  colonies  were  swept  durinfr  this  cen- 
tury with  fierce  epidemics  of  yellow  fever, 
sniallm>x,  Murvy,  d>Mnter>  and  many  other  dis- 
eas<  s.  1(\  which  the  col<)iiist>  MitTcnd  kjreat  loss, 
Tho»e  who  came  over  with  W  illiam  Penn  num- 
bered about  100,  of  whom  one-<hivd  dcd  oa 
'die  voyage  of  smallpox.  This  was  peihapa 
the  most  terrible  scourKe  of  all  and  was  not 
successfully  battled  with  until  Dr.  Bo^lslon 
dared  to  institute  the  method  of  inoculation  to 
uliiili  attention  hud  Iieen  called  by  Mather, 
who  had  read  of  its  successful  introduction  into 
Kngland  from  Constantinople  hy  l.ady  Monta- 
gue. In  this  is  constituted  one  of  the  most  intcr- 
ettinf  episodes  in  the  history  of  medicine  in  this 
country.    The  Rev.  Cotton  Mather,  dbtin- 

Kished  both  as  a  politician  and  divinr,  still 
d  this  on  his  mind  even  after  hc  had  lost  his 
interest  in  the  luirnin^  oi  witches.  In  17J1  he 
read  a  paper  on  Ttirkish  liu.nilatioti  wiiiten  by 
one  Tinioniu>.  and  Iiecamo  deeply  interested  in 
it  He  cndeavoreii  to  interest  various  young 
men,  cipccially  a  Dr.  Douplas,  in  the  discovery 
and  in  the  metho<i  l  ading  in  this  he  turned 
to  Dr.  Boylston,  then  of  firooldinc  Mass.,  who 
saw  the  importance  of  the  meUiod  and  the  ripe- 
ness of  the  occasion  As  scion  as  his  purpose 
became  undcrstoo<l  iic  was  at  once  denounced  in 
the  pulpits  and  uit.uktd  by  the  multitudes,  and 
had  as  his  oid>  backer  the  man  Mather,  who 
had  not  yet  lost  his  authority  with  the  clcrRy. 
Opposed,  then.  !us  colleagues  and  by  the 
cler^-A'  in  gc:i  1.  iiid  the  universal'  rabble^ 
Boylston  had  ihc  hardihood  to  inoculate  first 
his  own  son  and  tv:o  negro  servants,  and  this 
only  six  weeks  afi<r  tlie  first  inoculation  was 
done  for  I.aily  MontagiK-  in  I^ondon,  by  Dr. 
Maiiland  Hut  Iloylston  lived  to  reap  glor>'  and 
profit  from  his  intrepidity.  The  controversy 
which  he  aroused  had  subsided  in  this  country* 
when  he  went  to  London,  where  he  found  it 
still  raging;  and  where  he  again  aroused  a 
storm,  htit  eventually  triumphed.  (This 
method  ninst  not  be  confused  with  vaccination, 
but  consists  of  the  actual  innctdation  of  the  dis- 
ease by  pus  or  disehartre  frnm  t!ie  ltsi<,Ms  of 
the  patient  sufFerinj:  from  the  real  malady  It 
is  practicalK  the  same  method  which  had  ex- 
isted for  centuries  in  the  Orient). 

A  great  part  of  the  18th  century  was  spent 
m  warfare  between  natives  and  die  newcomers 
to  this  country.  The  Indians  were  almost  al- 
ways active,  while  the  F.nplish  and  French 
fought  more  or  lesv  continually,  the  scene  of 
conrtici  evtendiiiR  fre.m  Oiul.ec  on  the  north 
i<i  the  Xiauara  Frmitii  r  on  the  west  and  r»ee>r- 
Kia  on  the  south.  In  spite  of  the  many  oppor- 
tunities thus  afforded  for  the  study  of  miutaiy 
turnery  it  does  not  appear  that  much  was  done 
in  the  way  of  improvement  of  older  mediods  or 
in  new  discovenes.  The  woimded  soldier  of 
1776  had  but  little  better  treatment  than  the 
wounded  pilgrim  oi  1676.  There  were  a  few 


men  of  such  prominence  scattered  tlong  the 
coast  line  in  the  early  and  middle  part  of  dte 
I8tfi  century  that  they  deserve  to  be  mentioned. 

at  least  b>'  name.  Cadwalladcr  Coldcn  was 
l)orn  in  Scotland  in  16f<S,  and  came  to  this 
country  in  1707  In  1710  he  mnvrd  to  Philadel- 
phia Here  he  wrote  some  of  the  first  medical 
pajM-rs  written  in  this  country,  particularly  on 
animal  secretion  After  some  yean  spent  in 
this  country  he  took  Up  his  residence  m  New 
Ypik  in  1716,  He  was  during  the  early  part 
of  his  life  an  indefatigable  student  and  attained 
remarlcable  popularity  in  his  practice.  He  hcH 
luimen.iis  public  ofbces  and  figured  rather  a* 
a  sf.itesrn.m  than  a  physician.  He  acquired  a 
larKc  estate  up  the  Hudson  and  became  tfie  inti- 
mate friend  of  Benjamin  Franklin,  to  whom 
he  first  suggested  the  foundation  of  the  Amer- 
ican Phibsophical  Society.  He  left  a  fatrge 
mmiber  of  writings  and  corrcspoiidcnce  with 
the  most  eminent  savants  all  over  the  world. 

As  the  colonies  steadily  progressed  in  wealth 
and  size,  Charleston  became  more  and  more  a 

fjromincm  centre  •  i  intliicnce,  and  here  there 
ived  and  died  during  the  century  a  group  of 
five  men,  namely.  Chalmers.  Limng,  Uardner. 
Moidtrie  and  Bull,  who  made  importiuit  coniii- 
btttions  to  science  and  achieved  tmuiual  distsiw 
tioiL  All  of  these  were  of  Scotch  origin  save 
the  last,  of  whom  it  was  claimed  that  he  was 


the  first  person  born  in  South  Cat" 
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as  the  first  native  to  receive  a  doctor's  decree. 
He  was  a  pupil  of  Bocrhaave,  a  f^radiiatc  of 
Leyden  in  1774.  Hc  gradually  drifted  into  poli- 
tics, as  <Bd  Colden.  Lining  was  perhaps  the 
first  American  physiologist  and  mihhthfd  niH 
merous  papers  in  the  <TransactHms>  of  tibe 
Royal  Society.  He  also  put  !  shed  the  tirsi 
American  account  of  yellow  tc\er,  vvliuh  \sa 
the  scourge  of  the  century,  and  which  aiioeared 
to  spread  to  this  country  from  the  West  Indies. 
Moultrie  achieved  an  honorable  position.  He 
had  a  son  who  was  also  a  doctor,  and  while 
both  of  them  attained  a  high  place  in  the  e** 
teem  of  their  fellow-citizens,  the  death  of  the 
father  was  regarded  as  a  public  calamity,  after 
some  40  years  of  phenomenal  activity  f  b.al- 
mers  was  already  a  friend  of  Colden  and  the 
others  when  hc  came  to  this  country.  He  made 
himself  generally  known  as  a  writer  and  de- 
veloped pejwer  which  would  have  made  him, 
under  suitable  surroundings,  a  rare  teacher. 
Gardner,  tike  Colden,  was  a  man  of  culture 
and  fine  education ;  in  fact  one  of  the  most  ver- 
satile men  of  hit  century  in  this  count  r>-.  He 
was  made  a  Fellow  of  {be  Ro\al  Society  To 
these  should  be  added,  perhaps,  John  Mitchell, 
an  Knglislmi.m  by  birth,  who  came  to  this 
country  in  170^  .md  made  a  reputation  which 
spread  to  the  miiros  of  teaming  in  the  old 
countnr.  He  published  a  number  of  essays  in 
the  *Philos<qikical  Transactions.  > 

A  great  epoch  in  the  medical  history  of  the 
1801  century  was  the  foundation  of  the  first 
hosnital  in  this  country.  This  must  \>c  duly 
creaited  to  the  energies  of  Benjamin  Franklin, 
Dr.  Thomas  lirnd  and,  later.  Drs.  Shippcn 
and  Morgan.  Bond  was  bom  in  171^  in  Mary- 
fand.  After  stutlying  for  six  years  in  thU 
country  he  went  to  Europe,  whence  he  returned 
full  of  the  idea  of  introdttdng  the  hospiul  sys- 
tem which  had  proved  so  .Tdvantai;eous  abrnad 
Though  he  returned  in  1734,  not  uind  1751  were 
auflktent^  propitious  to  foimd 
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Mimcthing  mere  than  a  mere  camp  far  the  ireat- 
n.eiit  of  -^in.:illp<  x  or  n  lazaretto  for  the  care  of 
Mck  St  ,ini<  ;i  h  raiiklin  threw  the  whole  weiKhl 
of  his  irlUuncc  into  this  movement  and  finally 
£2,000  raised  by  private  subscription,  added  to 
a  tinrihir  sum  contributed  by  the  colonists,  pre- 
pared the  way  for  the  opening  of  the  Pennsyt- 
\-an5a  Hospital  in  1 752.  After  four  years  of 
existence  in  rented  quarters,  the  cornerstone 
of  a  new  Iniildinc  fr>r  that  purpose  was  laid, 
I'carintr  an  iii<crip'Ji >ii  Mipu'estoti  hy  Franklin 
hiinself  This  institution  had  an  ciiormons  in- 
fl|iencc  in  more  than  one  respect,  since  its  foun- 
dation bad  made  possible  the  creation  of  the 
first  medical  school  in  this  country,  which  be- 
came a  part  of  the  University  of  Pennsylvania 
and  which  owes  its  inception  to  the  st\>dy  and 
liberal  enthusiasm  of  Morprm.  Although  Har- 
vard College  was  foiitided  in  1636  and  Yale  in 
1701,  it  remained  for  this  to  become  the  pioneer 
medical  school  in  the  United  Slates.  Albanv 
has  a  somewhat  famous  histoiy  fcgBfding  civil 
and  nulitaiy  houiials. 

Prevfons  to  tnt  American  Rcrolotion  h  had 
cared  for  many  sick  and  wounded,  lost  before 
that  periofi,  in  connection  with  the  French  and 
Indian  wars,  it  had  esiahhshcd  a  military  hos- 
pital with  accommodations  for  SOU  patients. 
This  was  in  use  during  the  fighting  along  Lake 
Champlain,  Lake  George,  Ticondercwa.  Fort 
Edwitfd,  mmis  Heights*  Saratoga,  Schuyler* 
viUe  and  the  cara^iign  of  the  Revolotioa. 
Later,  during  the  epidenic  of  cholera,  in  1832, 
barracks  were  erected  for  care  of  the  sick; 
also  in  ihe  bc-ginning  of  the  Civil  War  a  large 
hospital  was  erected,  much  iti  the  style  of  the 
barracks  of  to-day,  niul  to  this  were  brought 
(he  sick  and  woundc  I  from  about  KidMMMld 
during  the  iighiiiig  under  McClcllan. 

^ohn  Morgan. began  his  study  during  the 
acnod  of  the  French  and  Indim  wait.  As 
he  came  in  contact  with  the  foreign  surgeons 
mho  cane  over  with  the  r.nt,'Iish  troops,  he 
found  his  own  abiliu*  nut  at  all  cuinincnsuralc 
with  his  ambition  So  in  17()U  he  went  to  Lon- 
don and  studied  under  die  Hunters,  and  then 
to  Edinburgh,  where  he  came  under  the  intlu- 
enoe  of  Cullcn,  the  Munrue.s  and  others,  and 
where  he  graduated.  He  next  went  to  raris 
ud  was  admitted  to  the  Acadciny  of  Surgeiyt 
he  then  made  a  toar  of  Europe,  having  fhe  ad- 
.iri!.i;^-e  of  a  personal  acquaintance  with  Mor- 
g:>^ui  in  Padua.    Morgan  spent  five  years  in 


this  foreign  study 


upon  his  return,  in  1765, 


became  closely  associated  with  the  younger 
Shippen.  The  Shippens  were  a  well-known 
medical  family  of  Philadelphia,  and  were  men 
of  liberal  education  and  social  distinctioiL 
Shippen  had  already  given  private  instruction  in 
midwifery  and  the  two  men  joined  hands  most 
heartily  in  this  commendable  effort  When  the 
trustees  of  the  college  opened  the  school  Mtir- 
pin  and  Shippen  became  professors,  respec- 
tively, of  medicine  and  surgery.  Thus  it  will  be 
seen  that  Shippen  was  the  first  professor  of 
surgery  in  this  coimtiy,  and  that  tlie  first  sys> 
tematfc  instrvction  in  surgery  was  given  by 
him  in  1765. 

The  faculty  was  joined  a  little  later  by  Ben- 
jamin Rush,  who  became  t!;<-  must  cuiispinious 
figure  of  his  day,  as  a  professional  man,  in  this 
country  He  was  but  24  years  of  age  when  he 
was  made  professor  of  cKemistr>',  and  he  wras 
bat  31  years  of  age  when  he  becaine  a  signer  of 


the  Declaration  of  Independence.  The  gather- 
ing war  clouds  of  the  Revolution  dampened  the 
ardor  of  all  at  this  time,  and  the  work  of  car- 
rying on  the  hospital  and  medical  school  was 
exceedingly  heavy  and  fell  mostly  upon  the 
dioalders  of  three  or  four  men.  In  1779  the 
assembly  rcirotaed  its  charter  which  was,  how* 
ever,  restored  in  I79i,  In  tbo  meantime  tfM 
condition  of  affairs  la  New  Yoik  was  not  much 

better. 

One  man,  however,  stood  out  pre-eminently 
as  an  eHicieiit  physician  and  broacl-minded  citi- 
zen. This  was  Samuel  Bard,  whose  name  de- 
serves to  be  closely  associated  with  that  of 
Rush.  When  he  returned  to  this  country  in 
1765,  after  a  period  of  foreign  study,  he  was 
inspired  wltii  the  thought  of  foutidhi«  a  tnedr* 
cal  school  in  his  native  land.  In  176R  he  as- 
sociated with  himself.  Glossy  in  anatomy,  John 
Jones  in  surgery,  .MiddK  ion  in  physiology.  Rush 
in  chemistry,  Tenncnt  in  obstetrics,  he  himself 
taking  charge  of  the  principles  and  practice 
of  physic.  Thus  the  medical  school  of  King^s 
College  was  estabflshed.  Jones  was  perhaps 
the  first  in  this  country  to  distinguish  himself 
as  a  surgeon.  He  had  been  under  the  best 
teachers  in  Europe,  and  had  seen  a  great  deal 
of  military  surgery  in  his  day.  especially  during 
the  biericb  Wat.  He  \\,;s  iiKiLiieiitlent  enough 
to  decline  to  adopt  some  of  the  peculiar  notions 
of  his  colleagues  regarding  appropriate  cos- 
tumes, but  in  the  end  the  absurdities  which  he 
dispensed  with  were  discontinued  by  them.  He 
wrote  a  book  for  the  Revolutionary  surgeon, 
entitled  'Plain,  Concise  and  Practical  Remarks 
on  the  Treatment  of  Wounds  and  Fractures.' 
Up  to  this  time,  midwifery  had  been  practised 
by  untrained  women  and  it  can  readily  be  seen 
what  an  advantage  it  was  to  have  the  science 
of  obstetrics  systematically  taught  as  it  was  in 
both  schools  above  mentioned. 

During  the  six  years  while  New  York  was 
occupied  by  British  troops  there  was  a  cessation 
of  college  activity.  The  faculty  was  not  a 
unit  in  its  political  beliefs  and  after  the  Hec- 
laration  came  dissensions.  Three  years  after 
the  war  the  college  went  on  under  its  new  tiame, 
"Columbia,*  but  with  veiy  poor  success.  A 
snurt  was  made  again  in  1792:  In  1807  dieKew 
Yorlc  University  opened  a  medical  college,  but 
jeakm^y  and  strife  prevented  its  success.  Fl- 
h.tIIv,  in  1811.  a  union  of  the  two  schools  was 
accomplished  under  the  name  of  the  younger 
and  thereafter  the  College  of  Physicians  and 
Surgeons  prospered  and  is  to-day  one  of  the 
leading  schools  in  this  country,  though  now 
again  under  the  a?gis  of  Columbia.  Meantime 
under  liard's  influence,  the  New  York  Hospital 
had  been  founded  in  1768  and  chartered  in 
1770.  It  was  In  their  new  building  that  the 
Provincial  Congress  used  to  meet  during  the 
second  year  of  the  Revolution;  but  when  the 
British  arrived  the  hospital  was  turned  into 
a  barracks  and  Bard  and  Jones  joined  the  Con- 
tinental armies.  It  was  not  until  1791  that 
the  hospital  was  fully  and  finally  equipped  and 
began  its  career  of  usefulness. 

The  Revolutionary  Period.— At  the  time  of 
our  Rcvolntionary  War  the  science  of  miKtary 
surger\  \' scaucly  yet  created  and  even  with 
the  I "ontmeiital  armies  the  barber-surgerni  had 
a  certain  place,  in  which  he  was  almost  a 
menial,  and  above  which  he  could  scarcely 
raise  himself.  The  English  troops  were  better 
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equ^ped  in  this  respect  than  were  the  Hessians, 
for  instance,  while  durins  the  btter  part  of 
the  war,  especially  when  ine  French  sent  somo 
of  their  best  men  to  this  country,  our  raw  nd 
untrained  army  surgeons  came  in  contact  with 
a  lictttr  i  l.i^N  ol  men  and  fiy  whom  they  were, 
to  s»>iiic  cxuiit,  inspired  NCtrly  all  of  ihc 
pnimiiieiit  iiiedaal  nun,  save  the  Tory  physi- 
cians ot  Maitsachusetts,  entered  the  army  or 
took  public  service,  and  in  the  Massachusetts 
Provincial  Conness  of  1775  there  were  22 
phyiidaM.  Bon  the  colonial  and  general  eov- 
cmmcnts  dcah  very  stingily  with  tnetr  ncoical 
departments  and  the  protesnonal  equipments 
provided  were  almost  meagre.  The  historj-  of 
surgery  in  those  days  is  mosllv  the  history  of 
a  few  promiiKiit  iiulividiLiis  who  made  it  what 
it  became  and  who  deserve  tu  be  briefly  men- 
tioned. The  brothers  Joseph  and  John  W  arren 
took  a  very  prominent  part  during  the  earlier 
portion  of  the  war.  It  was  the  lurnier  who 
Started  Paul  Revere  on  his  famous  ride.  He  was 
elected  president  of  the  Provmcial  Congress 
and  jiut  before  the  battle  of  Bunker  Hill  was 
nude  major-Bcncral  of  the  Continental  forcc.% 
prcferriii,.'  liiis  oflicc  rather  th.in  the  nftire  of 

fhysiciaii-Ki'icral  which  he  had  been  otlered. 
>urinK  the  battle  he  showed  a  wonderful  spirit 
of  sclt-sacrifice  and,  declining  his  rank,  acted 
as  a  private,  and  with  musket  in  hand  fon^t 
nobly,  and  was  shot  dead  just  at  the  conclusion 
of  the  battle.  The  younger  brother.  John  War- 
ren, lived  to  achieve  fame  and  reptttatioti,  and 
transmitted  them  to  a  posterity  by  whom  thc> 
have  been  well  preserved.  He  constituted  a 
brilliant  contra>t  to  many  of  the  reKimental 
surKeons  who  had  been  too  oiteii  appointed  by 
political  influence  without  regard  to  attainment 
Some  regiments  were  even  organized  without 
a  surgeon  and^  came  into  camp  without  the 
slighiest  provision  for  disease  or  injury.  Im 
1776  Coivrcss  enacted  that  there  should  be  one 
surgeon  and  five  assutanu  to  each  5,000  en- 
listed men.  The  former  was  to  be  paid  $1.66 
per  day  and  the  latter  each  $1  a  day.  The 
reader  can  imagine  the  care  .^/KK)  nun  would 
receive  from  -ix  physicians  whose  services  were 
compensated  at  this  rale  At  that  time  such  a 
thing  as  camp  hygiene  was  almost  unknown 
and  a  hospital  corps  and  ambulance  drill  were 
finite  lacking.  But  John  Warren,  then  but  23 
years  old,  proved  extremely  efncknt  in  the 
or^nization  and  completion  of,  and  accoro- 

Elished  a  great  deal  for  the  improvement  of 
is  departnunt  The  first  surgeon-gcnenil  of 
the  ("oiitincntal  arnnes  wa--  Benjamin  Chmch, 
ol  Hosion,  who  was  given  ibe  title  of  director- 
general  and  chief  physician  and  was  paid 
$4  per  day  Church  gave  promise  uf  etVi- 
acnqr  in  his  department,  but  before  long  was 
detected  in  correspondence  with  the  enemy, 
for  which  lie  was  ooun-maitialed,  imprisoned 
for  one  year  and  attowed  to  leave  the  country 
and  was  then  prolublv  lost  at  sen.  His  placc 
was  taken  bv  jnhn  Morgan  of  Philadetphis, 
already  mriitioned  al>ove  He  had  the  pobti- 
rtatis  to  b^-bl  and  after  a  long  and  arduous 
sTuggle,  failing  to  satisfy  them,  he  was  dis- 
missed from  the  service,  allhuugfa  he  was 
finally  acquitted  of  all  blame.  This  was  a  time 
of  unrest,  excitement  and  suspicion  and  had 
Wa^ington  himself  lieen  a  weaker  man.  he 
could  scarcely  have  withsiood  the  dissensions 
and  jcalou»y  with  which  he  was  continually 
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surrotmded.    Morgan  was  succeeded  by  Ship- 

Kn.  his  old  associate,  who  remained  in  afSit 
Dm  1777  to  1781.  Under  his  guidance  the 
medical  department  almost  prospered  and  was 
at  least  conducted  with  dqniity  and  great  bene- 
fit to  all  concerned.  Smallpox,  which  had  been 
the  scourge  of  the  soldiers  as  well  as  the  people 
in  geiicr.il,  was  kept  down  by  the  practice  of 
inoculation,  which  had  been  generally  accepted 
by  nearly  all  men  from  Washington  down. 

From  the  Revolution  to  the  Civil  War.— 
The  most  conspicuous  figure  in  the  history  of 
American  medicine,  which  practically  began 
with  the  conclusion  of  the  Revolutionary  War, 
was  Benjamin  Rush,  of  Philadelphia  (1745- 
IHl.^),  an  exceedingly  versatile,  many-sided,  er- 
ratic, (ilisiiiiale.  skeptic.tl  rn.iii,  constant  only  to 
his  religion  which  he  considered  to  l»e  a  pro- 
fessional duty.  He  was  hated  by  many  of  those 
to  whom  his  methods  most  strongly  appealed. 
He  had  rare  didactic  gifts,  but  his  teachings 
were  abused  by  his  students  and  followers.  As 
a  young  man  he  had  spent  three  years  in 
Europe  and  had  taken  his  degree  at  Edinburgh. 
He  had  come  especially  under  the  influence  of 
Cullen.  whose  views  he  had  iml'ilK  d  and  later 
accepted  in  a  modified  form.  He  served  two 
years  in  Congress,  where  he  advocated  and 
signed  the  Declaration  of  Independence.  In 
the  same  year,  1776,  he  got  his  first  army  medi- 
cal experience.  Rush  seems  to  have  been  one 
cf  the  few  men  who  failed  to  come  under  the 
iiitbicnce  of  Washington's  personal  magnetism, 
and  be  cndfavored  in  some  ways  to  belittle  his 
comniaiult  r  iii-rlnei'  \f!cr  a  rather  ignomini- 
ous exposure  he  retired  from  service  and  took 
up  his  practice  in  Philadelphia.  From  tlat  time 
on  be  became  noted  as  author,  teacher,  arae- 
titioner  and  politician.  He  proposed  a  cabinet 
position  whose  incumbent  should  be  called 
Secretary  of  State  for  Peace.  He  wrote  exten- 
sively on  many  sultjects.  not  all  of  which  were 
medical  He  finally  exposed  the  weakness  of 
Cullcn's  doctrine  and  fell  rather  into  accord 
with  that  of  his  great  rival.  Brown.  He  tatmht 
that  vcllow  fever  was  not  conta^ous.  Sot 
warmly  advised  purgation  and  excessive  letttng 
of  blood  in  its  treatment  At  Ms  death  he  was 
one  of  the  few  surviving  signers  of  the  Dec- 
laration of  Independence  He  made  many  con- 
tributions to  science  and  it  is  said  of  him  that 
since  the  death  of  Washington  no  man  was  so 
deeply  and  universally  mourned.  A  list  of  his 
writings  would  include  several  sages  of  titles 
and  w  ould  show  the  mental  and  finyiical  activity 
of  this  great  man. 

The  earlier  portion  of  the  19th  century  in 
the  lark'c  citii  ^  of  the  country  was  characterized 
by  uiifortuii.itc  dissensions  and  jealousies  which 
for  many  a  year  kept  hack  medical  progress. 
Prejudice  against  the  study  of  anatomy  was  as 
strong  as  ever,  and  the  difficulties  surrounding 
dissection  were  often  vefir  great  The  so-callca 
'Doctor's  Uoh*  occurred  in  17BB,  when  an  ex- 
cited crowd  tried  to  break  up  a  dissection  which 
was  being  carried  on  in  the  old  New  York  Hos- 
pital, where  tlie  proviiu  ial  legislature  at  one 
time  held  its  sosions.  The  students  and  doc- 
tors took  sanctuary,  for  the  time  being,  in  the 
jail,  the  militia  were  called  out,  scvcn  rioters 
were  killr.l  and  the  iliKtors  got  no  SynpatlUf. 

Although  this  was  before  the  19th  oenttny  acta> 
ally  began,  it  nevertheless  indicated  the  spirit 
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of  ibe  times.  The  great  benefit  of  the  Rcvolu- 
dom  came  from  the  presence  of  the  educated 
more  cultured  French  and  other  foreign 
cficen  who  came  to  this  country  and  hrougnt 
their  books  and  wisdom  with  them. 

The  greatest  figure  in  American  surgery  dur- 
ine  the  earlier  part  of  the  previous  centur>'  was 
Philip  Syng  Physick.  He  was  born  in  1768  and 
died  in  1837.  He  came  of  a  pood  family  and 
had  a  Kood  education.  But  it  was  not  until 
1789,  when,  in  London,  he  had  the  good  for- 
tune to  be  taken  into  the  family  of  John 
Honter,  that  he  developed  those  qualities  which 
helped  to  make  him  great  in  alter  life.  Had 
he  been  willing  to  remain  in  the  old  country 
he  might  have  become  Hunter's  pnrtiicr.  He 
had  the  best  that  the  old  country  could  afford, 
spending  some  11  years  in  study,  all  told,  which 
was  a  remarkahlv  good  preparation  for  practice 
MO  years  ago  He  yielded  to  the  claims  of 
lis  native  land  and  qoiddy  built  up  a  practice 
after  his  retttni  to  mi  country.  He  haA  much 
with  which  to  contend,  including  indigestion, 
an  ahsohite  lack  of  humor,  in  fact  a  tempera- 
ment such  as  to  make  him  unpopular,  the  only 
thing  that  saved  him  from  this  being  his 
brains.  In  spite  of  all  this  he  left  behin<l  him 
ihe  reputation  of  being  the  Father  of  American 
Sufgeiy.  One  of  his  most  celebrated  cases 
was  ttat  of  Chief  Justice  Marshall,  from  whose 
Uadder  he  removed  an  astonishing  mmiber  of 
calculi.  In  1805  he  became  professor  of  surgery 
in  the  University  of  Pennsylvania,  which  chair 
he  held  for  13  years.  Though  clumsy  and  un- 
couth in  person  he  was  singularly  dexterous 
with  his  bands,  and  excelled  in  deftness  with 
the  knife,  and  with  all  forms  of  orthopedic 
SMantBS.  He  gamed  great  reputation  In  his 
tfCMmciit  of  fracMres  and  distocatUmty  manir 
Bwdifications  of  whidt  he  trade  wUdi  (itovcd 
very  advaniapt-ous  For  some  years  he  had 
promise  of  a  successor  in  his  nephew,  John 
Dorsey,  who,  however,  died  before  his  uodc^ 
and  never  lived  out  his  promised  career. 

The  ne^t  great  figure  in  American  surgery 
was  Eptaraim  AicDowell,  who  came  from  what 
«as  then  called  the  *Far  West.*  in  Kentucky. 
When  young  he  went  to  a  classical  seminary, 
where  he  got  a  smattering  of  Greek  and  Latin, 
'  jt  did  not  conclude  to  study  his  profession 
uniil  he  was  20.  He  began  reading  medicine 
m  Danville,  Ky..  but  was  finally  sent  to  lulin- 
burgh  by  his  father.  Here  he  came  under  the 
influence  of  John  Bell,  whose  teachings  made 
hini  what  be  became.  He  returned  in  1795  and 
decided  that  there  was  a  rare  opportunity  in 
Kntndey  for  an  educated  physician,  in  which 
matter  his  foresight  proved  correct  In  1809, 
when  he  undertook  the  first  and  great  historical 
'Ovarif)tomy,'  he  was  already  known  as  an  ac- 
compltslicd  and  t  ducaicd  man,  upon  whose  mind 
the  teachings  of  John  Bell  had  made  a  great 
impression.  When  Mrs.  Crawford  came  to  him, 
saffering  f  rom  an  ovarian  cyst,  he  was  ready  to 
andertake  her  case  despite  the  protests  of 
others.  The  case  terminated  favorably,  but 
it  was  not  until  he  had  performed  a  number 
of  similar  operations  that  he  thought  it  best  to 
publish  anything  on  the  subject.  Even  then 
hii  paper  did  not  see  the  liK'bt  as  it  should,  and 
there  was  for  a  time  a  dout)t  in  the  minds  of 
those  who  should  have  known  better  as  to 
whether  his  report  was  really  authentic  and 
whclher  he  should  he  credited  with  this  path- 


finding  expedient.  He  has  been  amply  vindi- 
cated, however,  and  this  fortunate  experience  of 
his  paved  the  way  lor  many  operations  hut  for 
whose  effects  thousands  of  fives  woidd  have 
heen  sacrificed. 

The  next  ^freat  figure  was  Valentine  Mott. 
He  was  born  m  1785,  and  was  of  Quaker  par- 
entage. He  was  a  great  classical  s'udent,  and 
was  well  equipped  for  professional  study  when 
he  began  to  study  medicine.  He  then  spent  two 
years  in  Great  Britain,  especially  in  London, 
which  was  then  rich  in  famous  surgeons.  Un- 
der Hunter,  Cooper,  Abemcthy  and  Charles 
Bell  he  acquired  that  familiarity  with  surf^ 
anatonqr  whidi  was  a  great  hrip  bodi  then  and 
in  later  years.  He  returned  to  New  York  in 
18(W,  and  his  personal  traits  as  well  as  his 
thoroughness  quickly  brougbt  hmi  practice  and 
made  him  known.  He  became  the  teacher  of 
surgery  in  the  Columbia  School  until  he  trans* 
ferred  his  activities  to  the  new  school  which  re- 
sulted from  the  union  of  ColumUa  and  the 
College  of  Physicians  and  Surgeons,  where  he 
lectured  for  56  years,  inspiring  in  his  classes 
constant  enthusiasm  and  eagerness  for  work. 
The  inllucnce  of  his  insistence  upon  the  im- 
portance (if  riuatomy  still  persists,  and  wa5  bril- 
liantly demonstrated  by  his  work  upon  the 
bk>od  vessels.  It  is  said  that  he  tied  more  large 
vesseb  than  any  other  sufgeon  living  or  dead. 
Perhaps  his  greatest  achievement,  at  least  the 
one  that  made  him  most  famous,  was  ligature 
of  the  innominate  artery.  This  first  operation 
of  its  kind  was,  not  permanently  successful, 
nevertheless  it  stamped  the  operator  as  a  man 
of  wonderful  resource  and  daring.  The  fust 
successful  case  belongs  to  another  American 
surgeon,  A.  W.  Smythe  of  New  Orleans,  who 
tied  at  the  same  time,  the  carotid  artery  ui  the 
nedc  Again  he  won  great  repute  by  removing 
the  entire  clavicle  for  a  large  tumor.  In  182/ 
he  tied  for  the  first  time,  successfully,  the  com- 
mon iliac  artery.  The  previous  operation  had 
been  made  by  another  brilliant  American  sur- 

feon,  Gibson,  of  Baltimore,  whose  patient  un- 
ortunately  died  of  peritonitis.  In  1835,  quite 
broken  in  health,  he  made  a  tour  of  Europe, 
whidi  bad  about  it  much  of  a  triumnh,  inasmuch 
as  he  was  everjnivhere  received  with  fclat. 

VVc  have  already  recotmted  how  John  War- 
ren served  in  the  Revolution  both  as  a  surgeon 
and  patriot.  His  son,  John  Collins  Warren, 
was  born  in  1778,  and  was  reared  in  an  atmos- 
phere of  study  and  refinement.  He  was  thor- 
oughly educated  for  his  work,  in  which  he 
took  ue  greatest  pride,  and,  like  Molt,  had  the 
advantage  of  the  teachings  and  friendship  of 
the  most  distinguished  foreign  surgeons.  Two 
events  of  importnncc,  in  which  he  was  conspicu- 
ous, were  the  founding  of  the  Massachusetts 
General  Hospital,  and  the  introduction  inu)  sur- 
gery of  the  then  new  anxsthctic,  sulphuric 
ether,  of  which  we  shall  have  more  to  say  be* 
low.  He  was  a  ho\^  operator  and  for  his  oper- 
ations on  bones,  espcaally  the  jaws,  he  became 
famous.  He  gathered  a  memorable  collection 
of  his  personal  cases  in  his  'Surgical  Observa- 
tions on  Tumors,*  which  .ire  tt>-day  most  in- 
structive. He  was  the  toundcr  of  the  large  col- 
lection of  specimens  now  known  as  the  War- 
ren Museum,  in  Boston. 

While  Warren  and  Mott  were  making  their 

Eeat  reputations  in  the  East,  it  remained  for 
entttdcy  to  produce  still  another  even  greater 
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tlian  MrDowclI,  in  the  person  of  I'x  njamin 
VVinslow  Dudley,  born  in  17S5,  who  bcK^n  Ufc 
in  an  obscure  way  and  who  raised  himself  to 
eminence  purely  through  his  own  attributes 
and  strength  of  character.  WUle  ^te  young 
he  made  enough  money,  by  a  shrewd  enter- 
prise, to  take  him  abroad  where  he  remained 
seviral  years.  rciiirninK  a  polished  and  iducaltd 
Kentlrmaii  I'oi  pt  r  and  .Vfxrnclhv  in  London, 
and  Ljiriv  in  r.ir;>,  were  men  for  whom  hi 
had  much  admiratioa  and  with  whom  he  be- 
came well  acquainted.  When  he  returned  be 
was  29  years  of  age,  nanired  and  devoted  to 
his  science  As  a  measare  of  his  success  it  may 
be  said  that  in  hi<  first  KO  cases  of  rutting  for 
stone  in  ihi-  !  huldcr  he  losi  ii<.;  one;  a  r»t.'»tc- 
meiii  tliat  cnuld  he  made  1>>  hut  few  sur>;cons 
to-day  His  early  work  in  the  snrj^ical  treat- 
ment of  epilepsy  directed  attention  to  what 
could  be  done  in  this  almost  hopeless  disease, 
and  Ms  treatment  for  hydrocele  by  odsion  of 
the  sac  is  in  rommnn  use  to-day.  For  20  years 
he  was  prominent  in  the  Transylvania  Medical 
Srhco!,  in  I,<  xinutoii.  Ky .  w  hich  \va'«  later 
mer^'ed  into  the  College  of  I.onisville  Dudley 
wrote  very  Uttle,  but  his  personal  influence  was 
extraordinaiy;  and  he  was  without  doubt  the 
leading  practitioner  of  the  West  He  died  in 
1870 

In  the  interest  of  economy  in  ~pace,  it  will 
be  fiest,  perhaps,  to  recount  the  various  histor- 
ical achievements  of  American  snr^reons  with- 
out going  into  further  biographical  details.  In 
the  department  of  surgery  of  the  large  blood 
vessels  the  American  ^urgcon^  were  almost 
pioneers.  In  1803  Co«sweU  of  Hartford  tied 
die  common  carotid,  making  the  first  sncressful 
liti.ition  of  this  \es--t  l  (in  r<  i onl  In  1^317  i! 
w.is  fust  succi-ssl ull>  ucd  lor  MCuiidars  heni- 
orrha>;e  liy  Twilcliell  o(  Keene.  thus  antedating 
Astley  Cooper  s  famous  case  bv  ei^ht  months. 
In  18L3  Post  of  New  York  first  tied  this  artery 
for  the  cure  of  ancimsm.  In  1823  MacCill  of 
MaryUmd  first  successfully  lied  both  carotids 
simultaneously,  the  case  being  one  of  fungiis 
tumor  in  Inith  orbits  In  1867  Carnochan  of 
New  V»)rk  fir-i  iu<l  hi>ih  carotids  for  the  treat- 
ment of  eiepiuutia>i5  of  the  face  and  neck- 
Post,  in  1817.  6rst  tied  successfully  the  sub- 
davian  artery  in  its  third  portion,  after  it  laad 
failed  in  the  hands  of  some  of  the  great  English 
surgeons.  The  same  artery  was  first  tied  in  its 
first  portion  by  Rodgers  of  New  York,  an 
(iprratioii  hitherto  tonsidered  impossible,  and 
which  was  never  siucessfiillv  repeated  until 
W>*,  hy  HalMed.  of  Hahimor.  MottS  first 
ligation  of  three  innominate  artery  has  already 
been  mentioned,  an  operation  which  made  him 
fanwtis  aM  over  the  world.  The  internal  iliac 
wa«  first  tied  bv  Stevens  in  1^12.  Hie  nctrmal 
bv  Dorsey  in  iftll.  and  bofh  intrrn.i!  and  ex- 
trrtial  by  Dennis  in  lSJ>i>».  while  l>a\id>,'e  first 
til'!  ibe  femoral  an<l  jjliitral  tor  the  <tne  of 
elephantiasis  of  the  lod'er  extremity  Dijjttal 
compression  for  the  relief  of  aneurism  was 
first  successfully  practi^  bv  Knight  of  New 
Ha%en  in  I84&  TV  use  of  the  elastic  bandage 
in  the   treatment   of  varicose  wi-.  first 

succes'- 1 ull>  a<!o()ted  h\  M.irtm  <■!  {'."xton.  who 
preceded  I  --tmai  h  in  the  use  of  this  «.  spedicnt 
for  controllwiu  I>Io«h1  supply  during  amputa- 
tion%:  while  Wyeth  rrcenilv  intrcxuiccd  long 
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pins  for  the  same  pofpoae  in  anpdlaikMi  of  Ac 

shoulder  and  hip^ 

In  fractures  and  treatment  of  injuries  and 
dasease*  of  bones  aod  joints.  Thvsick  exceeded 
all  men.  without  question.  The  sum  ailed  Amer- 
ic.in  method,  which  is  now  so  widely  accepted, 
tiial  IS.  tJie  treatment  of  fr.-»cture»  by  traction 
with  a  weight  and  pulley,  was  introduced  by 
Daniel  of  fieorip.x  Van  Ingen  of  ScbenecUdy 
added  to  the  method  the  elevation  of  the  foot 
of  the  bed.  and  Bock  increased  its  value  by  his 
coaotation  splints.  The  present  imiveraal 
method  is,  therefore,  a  composile  of  all  these, 
but  is  distinctly  American  So  is  also  the  use 
of  clastic  traction  by  the  aiil  of  nihh.  r  h.it  .ls 
Barton,  Bond,  Hamilton  and  Keid,  the  latter 
of  Rochester,  all  studied  asiiduoiisly  the 
mechanism  of  fractures  and  dislocationi^  and 
described  the  methods  for  their  treatawnl  and 
relief.  The  interdental  splint  for  the  treatmaaft 
of  fractured  jaw  vrat  auo  of  distinctly  Ameri* 
can  ongia.  Eodgera  introduced  metallic  sutures 
in  the  tfeatmcnt  of  fractures;  Brainard  of  Chi- 
cago, the  method  of  drilling  fragments  in  de- 
layed union,  while  \>oth  Henry  Smith  of  I'hila- 
deli'hi.i  .iiul  Nathan  Smith  of  New  Haven  did 
very  much  to  improve  apparatus  for  the  reteiH 
don  ol  fragments  in  their  proper  ptaoc. 

in  the  ircatmcot  of  dislocations,  espectally 
in  the  matter  of  thdr  rednctien  by  tmrpitla- 
tion.  the  world  owes  a  great  deal  to  Reid  and 
Moore  of  Rochester.  Bigelow  of  Boston  and 
Gunn  of  Chicago,  by  whose  efforts  it  was 
brought  about  that  the  ponderous  machinery  of 
the  clinics  was  complctclv  ahamioricil  In  ih> 
removal  of  dise.iscd  hones  Jamieson  of  Baiti- 
more,  in  IS2U.  lu.uie  the  first  resection  of  the 
upper  jaw,  while  the  Upper  and  lower  ianva 
Vkcre  l)oth  simultaneously  rtmoved  bv  Ro<||efn 
of  New  York.  The  &m  fOMOval  of  the  lower 
jaw  was.  by  Dcadaridc  of  TcMMMae  in  1810. 
while  the  clavicle  was  first  succcasfullv  re- 
moved for  necrosis  by  MrCreary  of  Kenturky*. 
in  1S<M.  and  for  maliK'r.mf  <lisease  by  Mott  in 
1K28.  and  the  entiie  up|>er  extremity,  including 
the  scapula  and  clavicle,  hy  Crosby  in  I8J6.  and 
again  the  entire  radius  in  the  same  year.  Stone 
first  removed  a  rib  for  drainage  in  1862.  and 
Mott  the  coccyx  in  1S32.  Wood  of  New  York 
had  a  famous  case  of  entire  removal  of  the 
lower  jaw  with  almost  complete  ri  production  of 
bone.  Other  operations  of  import.mrr  on 
l>ones  were  th<  first  remiA.d  oi  ,i  "\  •  shaped 
nicer  of  tb.  bip,  and  also  for  the  cure  of 
boiu  .ill  hvlosiv  of  the  lower  jaw  Nathan 
Sinitli  oi  .New  Haven  is  entitled  to  the  credit 
usiialK  Kiven  Hrodie  for  the  trephining  of  in- 
fiamed  bones  for  Um  relief  of  inflammalion  sad 
aheress. 

In  the  matter  of  amputation  Richard  Bailey 
is  to  be  crulifcd  with  the  first  systematic  am- 
putation of  the  shoulder  joint,  in  17rk2  Cros- 
bys case  of  the  removal  of  the  entire  extrcmit>- 
has  already  leen  mcnlifmcd.  The  first  success- 
ful amputation  of  the  hip  was  made  by  Brash- 
car  of  Kentuck>-  in  18lni  The  patient  was  a 
slave  boy  Ulongiim  |o  the  monks  of  Saint 
Joseph's  College  The  first  operation  of  ibis 
kind  ever  done  \va>  in  Fngiand  by  Kerr  in  1774. 
while  the  first  done  for  gunshot  wound  was  by 
I-arrcy  in  ITOJ  .American  ui».;tons  also  made 
many  improvements  in  gcmto-utinary  iurget)'. 
The  first  successful  plastic  operation  for  exsiro- 
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phy  of  the  bladder  was  made  by  Pancnst  of 
Philadelphia  in  1858.  He  and  others  preceded 
Wood  and  various  English  surgeons  to  whom 
ilie  credit  is  usually  given.  Parker  of  New 
York  introduced  cystotonqr  for  die  relief  of 
chronic  cystitis.  The  kidney  was  removed  suc- 
cessfully by  Wolcott  and  by  Stoddard  of  Mil- 
waukee nine  years  before  it  was  removed  by 
Simon  of  Heidelberg,  who  has  breii  credited 
with  it-  The  first  really  successful  mrthod  of 
Operation  for  cleft  palate  was  introduced  by 
L  C  Wanren  of  Boston,  while  Gieever,  anodier 
Bosum  Burgieont  «mt  the  first  to  raaove  Ike 
tonsils  by  external  indsion. 

In  abdominal  surgery  Americans  have  al- 
most led  the  world  Had  it  not  been  for  Mc- 
Dowell's cpoch-makinK  case,  in  1809.  this 
branch  of  surgery  would  have  been  much  re- 
larded.  Any  one  practising  to-day  can  scarcely 
realize  the  moral  courage  and  surgical  daring 
required  during  that  historical  incident.  Allee 
of  Philadelphia  and  Kimball  of  Lowell  were 
the  first  to  successfully  remove  large  uterine 
fibroids,  and  it  is  claimed  that  Stevens  of  South 
Carolina,  as  early  as  1763,  successfully  removed 
the  entire  uterus,  an  operation  rL-pr.ited  hy 
Briggs  in  18J0.  The  first  vaginal  operation  for 
extra-uterine  pregnancy  was  made  by  King  of 
South  Carolina  in  1813,  while  the  abdomen 
was  first  opened  for  this  purpose  by  John  Baird 
as  early  as  17?''  F.nhhs  ot'  Indianapolis  was  the 
6rst  to  attack  the  ijall-hladdcr  surgically,  while 
W'iliard  I'.irker  first  made  clear  the  surgical 
treatment  of  peri-appendical,  or  as  it  was  then 
called,  perityphlitic  abscess.  The  entire  eltid- 
^lidon  of  tbie  surgeiy  and  patholo^  of  appen- 
dicttis  is  due  to  Atnericans,  espeaally  to  Fits 
and  McBurncy  The  treatment  of  gunshot 
woundb  of  the  abdomen  by  abdominal  section 
was  conceived,  developed  and  perfected  in 
America,  especially  by  Bull  and  F'arkes,  while 
Scnn,  Murphy  and  others  have  made  valuable 
ooatributions.  The  first  four  cases  of  pancreatic 
in  the  hands  of  American  SUrgCOttS. 
surgery  of  the  female  genital  organs  owes 
more  to  the  ingenuity  and  skill  of  Americans 
than  to  those  of  all  other  nationalities  combined. 
Especially  valuable  in  this  direction  were  the 
labors  of  Sims  and  tmmet  Other  procedures 
of  distinctly  American  origin  might  be  named 
without  tnaldttg  the  list  too  long;  for  instance, 
the  invention  of  skin  grafting  by  Dr.  Frank 
HamOten  of  Buffalo  in  18S4.  The  same  jpro- 
cednre  was  independently  instituted  by  ftev- 
erdin  of  Geneva,  Switzerland,  each  being  indc- 
r«niJe:it  of  the  Other.  Animal  ligatures  were 
tirst  used  by  Physick  in  1844.  The  iiniocent 
character  of  the  metallic  ligature,  as  well  as  its 
usefulness,  was  first  demonstrated  by  Levert, 
of  Mobile.  The  use  of  plastcr-of-paris  splints 
and  jackets  was  greatly  promoted  by  Sayre  of 
New  York,  although  he  was  not  their  originator. 
The  first  abdominal  section  for  Kunsbot  wound 
of  the  intestines  was  made  hy  Kinlorh  of 
Charleston  in  1881,  The  disco\eries  and  in- 
ventions of  American  orthopedic  surgeons  have 
been  models  for  the  rest  of  the  w  urlcL 

Tltt  two  great  events  in  the  history  of 
American  surgery  in  the  19fh  century  were  the 
introduction  of  anarsthesia  and  the  antiseptic 
technique.  Both  stand  to  the  credit  of  the 
Anglo-Saxon  race,  the  former  being  an  .Ameri- 
can, the  latter  a  British  device.    These  two 


measures  together  wrought  a  complete  revolu- 
tion in  the  practice  of  surgery,  and  show  that 
the  Anglo-Saxon.s  have  done  more  for  it  than 
had  been  accomplished  in  the  previous  18  cen- 
turies. By  the  latter  the  devastations  of  sepsis 
have  been  almost  completely  done  away  with; 
and  by  the  former  the  tortures  of  pain  and  the 
agotues  of  serious  and  protracted  opmtfons 
have  been  abolished. 

Period  of  the  Civil  War.— The  exigencies 
of  the  Civil  War  made  demands  upon  the  medi- 
cal resources  of  the  i  L,i)l.ir  and  volunteer 
armies  which  at  first  could  not  be  adeauately 
met;  in  this  as  well  as  other  respects  both  ^des 
were  but  meagrely  equipped  either  with  men 
or  means.  It  was  before  thi  (la>  s  oi  antiseptic 
surgery,  bad  methods  still  prevailed  and  the 
sacrifices  then  made  to  sepsib  and  to  bad  sanita- 
tion were  fearful  to  contemplate.  Wolwds  of 
large  joints  condemned  the  patient  to  ampatar 
tion  above  the  injuty,  compound  fractures  were 
vciy  generally,  fatal,  hospital  gangrene  and  tet- 
anus were  like  spectres  which  stalked  by  night 
through  the  ho^pilal  camps  With  characteristic 
readiness  mca.sures  were  rapidly  adopted  to 
minimize  the  slaughter  from  disease,  and  within 
a  comparatively  short  time  a  well-equipped 
medical  cor^s,  backed  by  the  government  Sani- 
tary Conumssion,  had  brought  order  out  of 
chaos,  while  the  Red  Cross  Bureau  had  shown 
what  it  could  do,  especially  under  the  guidance 
of  Miss  Clara  Barton  and  other  <!i  voted  women. 
Military  surgery  was  but  emcrtji  ncy  surgery- 
practised  uncier  peculiar  conditions,  and  as  this 
fact  became  mote  greatly  appreciated  our 
wounded  soldien  received  better  and  better 
care.  The  outcome  of  this  extended  experience, 
in  two  or  three  different  .nu!  indirect  ways, 
was  remarkable.^  It  led  to  the  foundation  of 
the  .Army  Medical  Museum,  in  Washington, 
which  has  since  grown  to  enormous  proportions 
and  now  occupies  the  lar^  portion  of  a  brge 
btiilding,  wherein  everything  pertaining  to  so- 
called  military  surgery  finds  ample  illustration. 
It  led  also  to  the  building  up  of  the  wonderftdly 
rich  and  complete  library  of  the  surgeon-gen- 
eral's office,  with  most  extensive  index  cata- 
logues, including  the  Index  Medicus,  by  which 
the  entire  medical  literature  of  the  world  is 
catalogued  and  made  available  to  alL  And, 
thirdKr,  it  led  to  the  publication  of  die  Medical 
and  Surgical  History  of  the  War  of  the  Re- 
bellion, in  six  enormous  volinnes.  which  far 
exceed  in  magnitude  and  value  anything  of  ihe 
kind  ever  published.  In  their  efforts  to  build 
tip  these  three  features  the  names  of  OtiSt 
Huntington  and  Billings  will  ever  stand  pre- 
eminent. 

From  the  Civil  War  to  the  Present  Time. 

—  The  Gvil  War  developed  very  many  excel- 
lent American  surgeons,  and  within  a  decade 
after  its  close  the  good  etTects  of  their  experi- 
ence were  manifested  in  a  great  many  of  the 
civil  hospitals  throughout  the  country,  partic- 
ularly iti  the  practice  of  men  who  had  located 
in  the  larger  cities  and  towns.  This,  together 
with  tfie  development  of  asepsis,  brought  out 
a  great  deal  of  l>eneficial  work  in  this  country, 
in  the  practice  of  surgery.  It  also  presented 
a  perioti  when  specialists  began  to  develop 
with  greater  jirecision  than  at  any  time  in  the 
pre\ious  history  of  medicine.  This  was  espe- 
cially true  in  regard  to  gynecologists,  and.  what 
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at  that  time  were  termed,  abdominal  !»urgcon&. 
The  outcome  has  hccn  (he  urKaniziition  of 
>>evi  ral  ii.itioii.tl  siuK'cal  associ.iiii»ns.  which 
h;t\(-  included  in  ihcir  fcllowsiiip  some  ul  (he 
alilisi  surKC(»i)>>  in  thr  L'niled  States,  tlui>  cn- 
abliiia  America  to  keep  thoroughly  abreast  of 
all  ifial  was  bdnfi  dune  elsewhere.  There  has 
been  a  progressive  development  of  bacterio- 
logical, biological  and  pathological  laboratories 
uhi  rr  nnu  h  re^.t  arch  work  nas  been  accom- 
pli>hed,  auliiij;  very  dicidedly  in  the  better 
unilerstandin^  of  snrgical  lisions,  and  rcsull- 
in^  in  a  great  increase  in  llie  possible  opera- 
tions to  be  performed  for  relief  of  the  patient. 
Had  the  elder  Gross,  in  his  early  cxpenmcntSt 
in  1843.  known  of  or  had  a  laboratory  at  his 
disposal,  such  as  exists  to-day,  greater  honors 
would  have  come  to  him  in  doing  intestinal 
surgery. 

Laboratory-  work,  with  incnascd  surKical 
skill,  has  brought  about  the  csiaMishmeni  oi 
man^  hospitals  in  the  larf<<  r  and  smaller  rities. 

and  it  may  safely  be  assciud  that  in  the  latter 
many  strong  surnons  in  the  World  War  just 
broiipit  to  an  end  will  be  found  doin^;  superior 

work.  Many  of  these  institutions  will  feci  the 
good  impulse  ui  Ixncvolence.  excellent  nursing 
and  support  :rt>m  Red  Cross  urnanizalions, 
while  the  larger  hospitals  in  cities  will  become 
better  endowed  and  less  embanassed  in  meet- 
ing their  financial  obligations. 

It  is  very  impressive  to  note  how  wilKnghr 
communities  have  accepted  going  from  their 
homes  to  the  hospitals  for  treatment.  Research 
work  has  brought  out  many  surgical  conditions 
assoiiatcd  v>ith  illnesses  heretofore  cunMcKrul 
medical,  such  as  lesions  of  the  bones  following 
typhoid  fever,  also  tubercular  conditions  ot  the 
joints,  NypliiHs,  actinomycosis  and  other  ob» 
sell  re  lesions  of  iatemai  oigans,  this  advance 
being  conducive  to  recoveries  of  cases  fonnerty 
doomed  to  a  long,  pain f til  sickness  Our  lab- 
oratories have  l  eeti  m  itkalciilahU  value  in  the 
preparation  and  slandarduation  oi  absurbalilc 
ligatures;  in  the  examination  of  the  blood,  and 
various '  secretions,  and,  espcdaQy,  in  the  de- 
velopment of  tetantis,  antitoxin  aiid  other  se- 
rums. 

One  great  advance  made  by  .\mcrican  s\ir- 
geons  has  luen  tile  suigical  treatment  of  the 
thyroid  gland;  another  the  energetic  manner 
in  which  they  have  attacked  the  gall-bladder, 
the  stomach,  the  intestinal  tract,  the  spleen, 
pancreas  and  the  reproductive  organs  within 
the  pelvis,  for  conditions  considereaquite  hope- 
less in  the  past.  Operations  upon  the  appendix, 
and  intestinal  tract,  with  the  ability  to  remove 
IMirtions  of  the  latter,  \(  (  allow  nortn.il  tnnc- 
li«»ns  to  follow  in  a  lualthv  tn.uuier  seem  won- 
derful This  5..ime  confident  develoiinuiil  t>f 
i>urKic-d  proei  (lure  has  eliminated  nitich  of  the 
distress  due  to  lesions  of  the  kidneys,  the  ure- 
ters, the  bladder  and  prostate  gland.  All  of 
this  work  could  not  have  been  accpmplishcd 
without  our  kno\vledg<  of  pathological  micro- 
omnism«i.  and  the  employment  of  sterilisation 
of  the  oi>erritiii.,'  roiim.  the  field  of  Operation, 
the  operator  and  dressings. 

.•\mi  rican  surgeons  had  milch  lo  do  with 
the  evolution  of  this  chapter  in  surgery.  From 
the  introduction  of  the  carl)o1tc  spraVi  a>>  taught 
by  Mr.  Lister,  through  tin  \arious  experi- 
ments in  the  use  of  antiseptics,  and.  finally,  of 


asepsis,  much  has  been  accomplished.  Thr 
battle  has  Itecn  lo  control  suppuration  —  i  c  .  thr 
formation  of  pus  —  and  when  c\ery  j.n  .lution 
has  |>«.-en  carried  out,  when  no  link  in  tb<.  ch^m 
of  technic  of  procedure  has  been  omitted,  to 
the  public  at  large  the  recovery  of  patMou 
becomes  vety  noticeable. 

In  tUCTtsifui  woik  singtry  madt  a 
stride  that  cojmmanded  the  respect  and  attention 

of  wealthy  citizens  with  .i  lnnevrilent  trend  of 
thought,  so  that  hus|)itals  .mil  lahoraiuncs  Mcrr 
endowed,  and  in  Ann  net  v^e  were  ablr  to  .lo 
what  for  some  time  seemed  only  to  be  known 
in  Europe. 

Throngh  the  study  of  germs,  in  the  various 
laboratories,  and  their  danger  to  operative  snr- 
geiy,  and  with  the  employment  of  absorbable 
ngatnres,  the  science  and  art  of  surgery  hat 

been  brought  up  to  a  \ery  high  plane  of  art  vit> 
The  advances  made  in  operaiioiis  upon  the 
spine,  and  the  transferrcnce  then  oi  splinters 
from  the  long  bones  of  the  body,  for  thr 
treatment  of  curvattues,  has  been  one  of  the 
most  decided  advances  in  surgciy.  This  is  also 
to  be  observed  in  the  immohtliaatioa  of  wooadi, 
as  illustrated  in  the  fixation  of  fractttNS  of 

the  extremities 

Very  much  credit  i>  due  the  American  Sdf* 
gcon  for  discoveries  and  advances  in  local  an- 
csthesia  in  operative  surger>-,  in  liokpital  con- 
struction and  for  the  persistent  us«  of  tubbcr 
gloves,  particubrly  wncn  opetnting  in  septic 
cases. 

Some  of  the  most  brilliant  advances  made  m 
surgcr\  of  the  nerve  trunks,  in  the  removal 
of  the  (iasscrian  ganglia,  for  nliei  of  neuralgia, 
has  been  accomplished  by  the  American  sur- 
geon. The  investigation,  stud^  and  progress 
made  in  the  department  of  gcnito-urinary  sar> 
geiy  is  one  of  the  most  convincing  argvaicais 
uiat  surgery  has  become  more  of  a  fixed  sa- 
cncc  than  ever  in  its  past  history. 

The  genius  of  the  American  snrgcoo  is  well 
shown,  in  so  many  ways,  b>  thr  irumtiot.  oi 
new  instruments,  as  well  as  the  improvemcnu 
made  in  Aose  king  in  use,  and  in  heapital  fm* 
nitare. 

Hilton;  of  Aaatlhatiei.— The  abolition  of 

pain  is  in  itself  a  matter  of  <itich  vast  interest 
and  humanitarian  importance  that  a  l<ru  i  his- 
tory of  the  introduction  of  anarsthetu  s  shmild 
be  much  appreciated.  especialUr  in  a  rehearsal 
of  American  achievements.  Strictly  speaking, 
the  term  aiursthesia  refers  to  tlw  abobtioa  of 
sensation  of  all  kinds,  whereas  for  the  preven- 
lion  of  pain  the  term  analgesia  should  he  used 
The  distinction  is  an  important  one  in  certain 
ras<  s;  for  instance  in  the  injection  of  cocaine 
solution  into  the  spinal  canal,  it  produc-s  the 
I, liter  wiibmit  the  former,  whereas  by  the  use 
ot  the  anesthetics  now  in  use  general  anuthc- 
sia  is  produced  By  general  consrat  the  torm 
is  restricted  to  complete  loss  of  cooscioasneas 
produced  by  siKh  drags  as  ether,  chloroforni 
and  nitrous  oxide,  and  not  to  the  intoxication 
produced  l>y  drugs  like  opium,  hashish  or  the 
mandragora  of  the  old  writers.  The  suhstance 
known  as  sulphuric  ether  had  been  known  hy 
the  medixval  alchemists  in  1540.  and  was  spoken 
of  as  sweet  oil  of  vitriol.  It  was  not  called 
ether  until  1730.  In  the  earlier  years  of  die 
previous  century  it  was  often  inhaled  for  ex- 
periment or  diversion  because  of  its  peculiar 
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exhilarant  effects.  Nitfoat  onde  gas  had  been 
previously  used  for  the  sadiA  MUpoac^  and  evca 

for  the  production  of  atiaesniesia.    It  will  ht 
5MI1,  then,  that  these  two  anrpsthetics  had  been 
well  known  for  some  of  their  properties.  Chlo- 
roform, on  the  other  hrind,  was  not  discovered 
until  1831.  and  not  recommended  as  an  an;cs- 
dbetic  until  1847.  The  honor  of  the  introduction 
«{  ctfaer  into  surgery  is  claimed  for  at  least 
fonr  men.  Long,  of  Georpa;  Jadcson  of  Massa- 
chusetts, who  were  physicians ;  Wells,  of  Ver- 
mont, and  Morton,  of  Massachusetts,  who  were 
bosh  dentists.    The  first  pubHc  demonstration 
of  the  value  of  ether  as  an  anaesthetic  agent, 
for  tlie  prevention  of  pain  during  surgical  oper- 
atioa^  was  made  16  Oct  1846  by  Morton,  at 
Ae  liassadrasctts  General  Hospital,  before  a 
croup  of  men  includinR  some  of  those  already 
mentioned  in  this  article,  especially  Warren  and 
Bigclow.   In  all  probability  Long  antedated  this 
event  by  its  use  for  a  similar  purpose  in  1842. 
bitt  in  those  days  in  this  countr>-  the  population 
ms  qarse,  means  of  travel  very  slow  and  no 
poblic  record  of  the  event  was  e\'er  made;  in 
tact  no  account  of  Long's  work  appeared  until 
1849   To  Wells  probably  hclotigs  the  credit  of 
6rs!  producing  ai;x=thesia  by  nitrous  oxide  gas, 
when  he  took  it  himself  in  1844.    After  his  own 
happy  experience  with  it  he  began  its  manufac- 
ture and  introduction  to  the  profession.  In 
1845  Wells  visited  Boston,  and  even  called  on 
his  old  partner,  Morton,  endeavoring  there  to 
introduce  his  new  compotmd  for  surgical  pur- 
poses, hut   met  with  no  enrotiragemcnt.  In 
Hartford    there    stands    to-day    a  motiument 
erected  by  the  public,  bearing  the  follow iiig  in- 
scription: "Horace  Wells,  who  discovered  an- 
esthesia, November  1844."    Morton  had  been 
a  student  in  Wells'  ofHce,  but  not  being  a  good 
dionist  he  consulted  jackson,  whose  office  he 
l^r  entered,  and  by  whom  he  was  advised  to 
expcrfmcnt  with  ether.    Jackson  told  him,  for 
instance,  that  the  students  at  Cambridge  often 
inhaled  it  for  amusement,  and  in  1846  he  first 
gave  it  for  the  extraction  o£  a  tooth,  the  patient 
stating  that  he  felt  no  pain.  Then  came  efforts 
to  patent  the  new  anxsiiictic  which  were  not 
to  the  credit  of  either  Jackson  or  Morton, 
Fbtalfy  came  the  public  demonstration  above 
alluded    to,    when    Morton   adminis'tcrcd  his 
'Mctheon,"  and  Warren  removed  withuut  pain  a 
tumor  from  the  neck  of  a  young  man.  At 
this  time  Morton  endeavored  to  disguise  the 
odor  of  the  substance  he  was  using  so  as  to 
prevent  its  recognition,  and  it  was  not  lutii 
die  hospital  suff  declined  to  use  any  substance 
whose  composition  was  kept  secret  that  Morton 
revealed  his  discovery.     During  the  ensuing 
years  there  to<jk  place  a  most  active  and  .icrid 
controversy  between  the  partisans  of  the  men 
most  concerned  in  the  introduction  of  ether 
iato  surgical  work,  as  to  the  respective  merita 
of  dieir  various  champions. 

A  dispassionate  judgment  of  the  whole  indi- 
cates that  to  Wells,  doubtless,  the  credit  of  the 
introduction  of  nitrous  oxide  belongs  Long 
probably  was  the  first  to  use  ether  in  a  surgical 
way,  but  was  slow  in  maldllK  lis  results  known. 
Morton  finally  became  the  oronrater  of  the  new 
agent,  partly  by  virtue  of  Dis  own  energy  and 
partly  because  of  his  acquaintances  and  sur- 
roundings. Chloroform,  althotigh  discovered 
Independently  br  Ghithnc^  of  Sackettt  Haxhor, 


N.  Y.,  in  1831.  was  intnxluced  into  surreal 
work  by  Simpson,  of  E(hnburgh,  who  advised 
it  especially  for  the  relief  of  the  pangs  of  child- 
birth, and  who  was,  in  consequence,  violently 
assailed  by  the  Scottish  clergy  as  interfering 
with  the  spirit  of  the  primal  curse  which  readC 
"In  sorrow  shalt  thou  bring  forth  children.* 
Simpson,  however,  disarmed  his  opponent.s  by 
a  quotation,  also  from  the  Scriptures,  to  the 
effect  that  when  God  created  Eve  from  one 
of  Adam's  ribs,  he  "caused  a  deep  slc^  to  fall 
upon  Adam.*  It  will  hence  be  seen  that,  at 
the  date  of  this  writing,  it  is  almost  70  years 
since  it  became  possible  to  make  surpcal  opera- 
tions painlessly,  W  hat  this  means  both  for  the 
surgeon  and  the  patient  will  be  appreciated, 
while  what  it  has  made  postible  can  ne  easily 
realized  by  contrasting  the  resonroes  of  the  sut^ 
geon  of  to-day  with  uose  of  the  middle  of  the 
19th  century.   See  VmsBCTIOir  —  In  IimiT- 

ENCB  ON  SURCEIty. 

RoswEix  Park, 
Author  of  ^Text  Book  of  Surgery.^ 
Albert  \'.\n  i'er  Veer, 
Professor  of  Surgeryt  Albany  MediaU  ColUgs, 
18^1915. 

SURGICAL  ASSOCIATION,  American, 
a  society  organized  in  1880,  the  objects  of  which 
are  to  promote  the  improvement  of  the  science 
and  art  of  surnnr.  The  active  mcmberslup  is 
finnted  to  125  Fellows  and  the  honorary  mem- 
bership to  25  Fellows.  An  applicant  for  Fel- 
lowship must  be  30  years  of  age,  a  graduate  of 
five  years'  standing  from  a  recognized  medical 
college  and  have  an  established  reputation  as 
practitioner,  author  or  investigator.  Meetings 
are  held  annual^  and  an  annnal  volume  of 
Transoctions  is  pubUabed.  Every  tfiird  year 
the  association  joins  with  other  associations 
constituting  the  Congress  of  American  Physi- 
cians and  burgeons  in  a  nwrtinf  held  in  Wadi* 
ington.  D.  C. 

flORtCATB.  or  MBBftltAT,  a  South 

African  civet  (Suricata  tridactyla) ,  which  dif- 
fers from  tv-pical  viverrincs  in  several  points, 
notably  in  having  'nily  f  'ur  toes  on  each  foot. 
It  is  dark  brown  and  has  dark  transverse  stripes 
on  the  rear  of  its  back.  The  body  and  head 
reach  a  length  of  12  or  13  inches,  the  tail  six 
indies  and  the  animal  has  a  general  resemblance 
to  a  small  raccoon,  but  the  tail  is  more  cat- 
like. It  lives  in  caves  and  rock-cavcms  or 
sometimes  digs  burrows.  It  is  diurnal,  lives 
mainly  on  roots  and  barks  like  a  dog.  Consult 
Martin,  'Home  Life  on  an  Ostridi  Farm* 
(New  York  190.1). 

SURIGAO,  soo-re-ga'o,  Philippines,  (1) 
Town,  capital  of  the  prcmticc  of  Suri^nio,  Min- 
danao, on  the  extreme  north  coast  of  the  island 
of  Mindanao.  This  (Hstrict  was  the  site  of  the 
first  Spanish  miscion  in  the  Philippines ;  in  1879 
a  series  of  car^uakes  cauaed  the  ground  in 
the  neighborhood  of  the  town  to  sink  two  feet 
and  many  of  the  government  buildings  were 
rendered  uninhabitable  for  a  time.  The  chief 
industries  are  the  gathering  and  export  of  pearl 
shells  and  trepang  and  the  placer  ndnii^  of 
gold  Pop.  7.749. 

(2)  Province,  ishuid  of  Mindanao,  occtipy- 
iiwthc  northeastern  part  of  the  island:  area, 
6,W8  square  miles.  The  principal  dependent 
island  is  Dinagat,  lying  off  the  north  coast; 
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it  U  moinitiinflUK  heavily  wooded  and  hiS 
dcpofttts  of  gold;  area, 387  square aules; the see- 

ond  island  in  importance  is  SiarRan  ((]%  ),  190 
square  miles.  The  mainland  oi  tlic  province 
is  iia\cr>i.il  ly  iv\n  niouiiuin  ranj^cs,  extend- 
ing from  north  to  !>outh,  unc  near  the  cast  coast, 
the  other  forming  the  western  boundary;  spurs 
of  these  ranges  extend  in  both  directions.  The 
central  valley  is  drained  by  the  Agusan  River, 
one  of  the  finest  in  the  Philippines.  Cotton, 
hemp,  rice,  sugar,  tobacco,  indigo,  etc.,  arc  cul- 
tixaitil;  the  cucoanut,  betel  nut  and  hi  tcl  pepper 
arc  K't^w'J  fe>r  export.  Gold  is  found  in  the 
mountains  and  in  the  sands  of  the  mountain 
Streams  and  is  mined;  the  forests  arc  valuable, 
and  gums  and  resins  are  obtuoed  in  lufie  qmn- 
tiiies;  fishing  is  an  important  indnstry,  and 
Aere  is  some  weaving  of  native  fabrics  for 

home  use.  Tlirrc  arc  tew  road-,  the  Ci  rnmiini- 
calion  is  by  Ma  or  liy  the  ruers  and  lakes  ut 
the  central  valley.  Ci%il  government  was  es- 
tablished in  the  province  in  May  1901.  but  the 
jurisdiction  of  the  provincial  government  does 
not  extend  to  the  non-Christian  tribes.  Pos. 

SURIGAO,  Strait  of,  connecting  the  Sulu 
Sea  with  the  Pacific,  having  Mindanao  on  the 
south  and  the  islands  of  Lcyte,  raiia6n,  Bohol, 
Celiu,  Nepro*  and  Samar  on  the  north.  It  was 
the  route  takm  by  Magellan  after  crossing  the 
Pacihc.  The  San  Bernardino  Strait  is  now  used 
more  than  Sttrigao  during  certain  seasons,  but 
Siiripao  is  the  rr.nrc  direct,  tlieper  throUKbout 
and  the  more  ad\ a!lta^:eou^  route  for  vessels 
bound  for  the  southern  Philippines. 

SURINAM,  siH>-ri-nani'.    Sec  CiUIava. 

SURINAM  TOAD,  or  PIPA  TOAD,  a 
toad  of  the  South  Amerieui  family  Pipiike; 
Specifically  Pipa  omeneama.  It  is  one  of  the 
largest  and  the  most  repulsive-tooldng  of  the 

loads  and  is  noted  for  its  extraordinary  mode 
of  developing  the  eggs  and  young:  When  the 
female  is  about  to  expel  her  ckk'>  the  male 
moiniis  upon  her  back  and  the  cfiKs  as  they  are 
e\trii<li<l  are  .sijueezed  upward  l>ctwecn  the  back 
of  the  female  and  the  bcllv  of  the  male,  where 
they  stick  to  her  slcin  and  gradmiliy  sink  into 
the  spon^  skin,  each  occupying  a  pit  with  a 
Gd.  Ferttlixation  takes  place  by  some  process 
not  well  uiidfrstontl  jtist  before  the  extrusion 
of  the  ova  The  ckk's  rem.oti  in  the  pits  until 
they  ha\e  reached  a  mature  <  >,ii(titii  n  (  ilihough 
^ct  very  small)  and  then  escape  into  the  water. 
Consult  Gadow,  'Amphibia  and  Reptiles'  (Nor 
York  1901). 

SURMULLET.   See  Mullet. 

SURNAMES.  A  surname  is  a  name  added 
to  a  baptismal  or  Christian  name  which  makes  it 
more  specific,  and  is  Reneratty  a  family  designa- 

tion.  It  m.iy  1  r  in  li  ciiivc  of  descent,  habitat, 
craft,  or  niav  h.ive  f'ri>;niate<l  in  totemistic  asso- 
ciations, cl.iiisbip,  per^oti.il  p<  Tiili.irilu  -  "T  from 
vulgar  nicknames.  A  proper  name,  once  given 
or  adopted,  becomes  in  time  a  part  of  toe  l»> 
dividuality.  The  giving  of  names  is  not  nece^ 
sarily  proof  of  an  advanced  civilized  condition. 
It  may  be  considered  coeval  with  and  intimately 
connected  with  the  Rift  of  speech;  the  Ad.-imic 
tradition  i  f  the  orn.:in  c>l  conimun  namr^  is  a 
sclf-evidml  iirufH'viiion  when  applied  to  pre- 
.\darnic  -.avatrt  ry  The  prirn.il  family  Krew  into 
the  primal  tribe,  and  proper  names  became  nec- 


essary; the  land  and  the  gathering  of  mm  upon 
it  necessitated  proper  designations  for  each,  or 

the  same  nanu  f^r  bi.4h. 

All  proper  names  have,  at  first,  a  jKcuiiarl) 
appropriate  meaning,  which  in  time  often  be- 
comes obscured  and  ultimately  forgotten. 
Schlegel  traced  descriptive  epithets  in  almost  all 
Plindu  names,  and  the  older  names  among  the 
Hebrews,  Arabs,  in  fact  all  Oriental  nationa,  are 
highly  significant  and  grotesque;  as,  *son  of 
wool,*  •son  of  wealth,*  •son  of  the  scjthe.* 
"young  c  f  dog,*  "prince  of  the  do^s"  among 
the  'i clicrkjessians  of  Mount  Caucasus  This  i% 
mcasuralily  ;rue  of  names  of  .-Xrvan  on^m.  .ind 
noticeably  those  of  Teutonic  and  Scandinavian 
lines.  The  Nottfi  American  native  b  ttsuallf 
named  from  scmie  animal,  for  totcmic  reasons, 
and  later  earns  another  from  some  deed  of  dar* 
ing  performed;  and  similar  practices  prevail  m 
all  savage  tribes.  In  fact,  the  origin  ot  heraldry 
may  be  looked  for  in  totemic  devices  and  syns> 

bols. 

The  study  of  proper  names  b  useful  an  Ida* 
torical  and  literary  researches  —  as  important 
as  niunismatics,  heraldry,  superstitions,  symbol- 
ism and  tradition.  Tile  name  of  a  man  often 
retams  the  impress  of  his  count  r>',  and  some- 
times of  the  pcric  d  in  which  he  lived,  and  may 
thus  furtu-h  a  clue  to  cornet  a  date  or  vaKTi'e 
notion,  or  to  settle  a  disputed  quesiK  n  m  chro- 
nology, geography  or  gcncalogj  ;  the  conquer- 
ors of  .\ndalusia,  the  Vandals,  gave  their  name 
to  that  province,  and  it  is  hence  not  derived 
from  Andalus,  son  of  Japhet  and  grandson  of 
Noah;  the  posterity  of  one  man  cannot,  in  rea- 
son, cover  30  degrees  of  lotigitudc,  in  three 
generations,  in  a  liarl.aric  at;e. 

In  Rome,  family  or  i  Ian  names  were  heredi- 
tary, lint  suni.iines  n  mained  individual,  sanC 
tioned  by  public  consent,  as  Sdpio  Nasica,  Piso 
Frugi,  Lentulus  Sura.  In  the  republics  of 
Greece,  notably  Athens  and  Sparta,  men's  names 
were  significant  of  the  povvi  r,  valor,  virtues  or 
victories  of  the  people,  as  Akcsilaus,  (Tiaridc- 
mus.  Dcmagorus,  Demophilus  Demovthcnc*. 
Lnodice.  In  fact  it  is  c.  ininu-n  amoriK'  all  peo- 
ples to  exa^'k'erate  the  importance  of  the  signifi* 
can  e  of  names.  Bo;h  Greeks  and  RooiaM 
augured  well  or  ill  from  them.  Gredan  names 
are  ngnilicant,  other  of  religions  feeling,  the 
rcmctnbraiKe  of  ^reat  events,  some  happy  omen, 
diance.  friendship  or  gratitude.  Uanchicrs 
were  named  from  their  fathers  more  scrupu- 
lou>Iy  than  \vere  the  sons;  Homer  us»s  their 
names  in  this  wise  wiihi  in  tvc  tpti,  n.  as  Chry- 
scis,  the  daughter  of  Chrjsc^;  Hti-vis.  the 
daughter  of  Briseus.  The  son  s  n-^nu  ua>  fre- 
quently an  enlarged  form  of  the  father's,  as  it 
was  deemed  ;h.n  polysyllabtc  names  were  mor* 
honorable  than  shorter  tmes,  which  wen  Kuen 
to  slaves;  the  Spartan  Hegcsander  named  his 
son  Hcwf  i.indri<!rs.  and  Hitn*.  tyrant  <if  Svra- 
ai'-e.  named  his  son  H:criinymti<.  There  are 
irari  >  oi  a  desire  to  adnpt  family  names,  amcmg 
the  (j reeks,  but  it  generally  ended  in  a  vague 
reference  to  the  hero  from  whom  the  family 

Srung;  these  surnames  were  only  adopted  by 
ose  familie*  who  pretended  to  trace  bark  to 
deities  or  fabulous  periods  of  hi^ory. 

The  Scandinavians  and  larirelv  the  Grrmans 
had  nniir  I'lU  indu  hIh  ,1  n  imc^;  i  verv  lam  ly, 
as  with  ilir-  (.r.rks,  showed  a  decided  prefer- 
ence t.ir  ct  rtain  names,  and  these  were  gener» 
ally  transmuted  from  grandfather  to  grandfoiw 
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or  from  uncle  to  nephew,  for  some  nrculj  rrn- 
while  the  daiii;htcr  was  only  know  n  In  lu  r 
fathers  name  (as  Alf-hidc  mcaninK  l.uiallv 
the  chUd  of  Ali'r).  Others  retained  the  root 
itom  iiludl  the  b^d  uf  the  family  derived  his 
mmt,  but  vaiying  the  other  syllables  (thus,  the 
ibrec  sons  of  the  fofnidable  hrgtim  reuined 
the  last  syllable  which  signified  rage).  There 
wtre  thus  no  family  names  among  the  Celts, 
■tr'.c:!>  -peakinu-  The  songs  of  the  Druids  have 
penshed  with  the  names  of  the  heroes  they 
MOK  of;  but  more  fortunate  were  the  heroes 
of  Clin  and  Morven,  for  the  ancient  national 
HHHB  sttU  exist  in  Ireland  and  Seottend. 

Tbt  need  o£  surmunes  began  to  be  lelt. 
Uany  would  naturatly  prove  themselves  *dread- 
fd-in-thc  fighi,"  "Hardy."  "Stcrn-of-look,'»  and 
the  Northern  nations  mioii  adopted  a  method  of 
aililinK  the  father's  name  to  the  son's ;  as  Oscar 
>on  of  Ossian,  Oscar  son  of  Caruth,  Ucrmid 
Mn  of  Duthno,  Dermid  son  of  Diafan.  The 
isiroduction  of  Christianity,  which  taiJght^  the 
equality  of  man,  breakir^  up  class  distinctions^ 
r^ndly  advanced  the  adoption  ol  sumanies^  by 
ilie  use  of  new  or  baptismal  names— Biblical 


Ar  saints'  names,  anything  but  pagan  coku"- 
nu!i5  -  and  this  caused  endless  conTtision  ;  the 
;,ew  riann  >  v.ire  almost  wholly  derived  fiwin 
loreign  languaKes.  and  as  such  had  no  local  or 
personal  significance. 

The  rise  of  feudal  power  was  another  source 
of  cbwgeand  oonfu^on,  as  retainers  or  feoffees 
often  bore  the  name  of  their  overlord,  whose 
title  might  arise  from  his  office  at  court  or  his 
most  vahiable  estate.  The  division  of  estates 
led  to  a  new  distribution  of  surnames  among 
the  heirs,  taken  from  the  inherited  estate>,  (  iily 
he  oldest  retaining  the  father's  name  by  reason 
of  the  name  being  attached  to  the  home-estate. 
The  charttn  oi  the  10th  and  Uth  centuries 
oftta  feeited  the  same  itMfividnal  under  differ* 
ent  names  —  sometimes  because  he  had  lost  the 
manor  which  gave  him  title,  or  had  come  into 
poisession  of  another  which  was  more  tlatti  r- 
ing  to  his  vanity  The  law  of  primotjcniturc 
bcally  cleared  away  much  confusion,  the  prop- 
erty becoming  sctikd  in  tenure  and  the  owner 
dcaring  to  procfanm  hia  pnlent  of  nobilivt  f rpm 
ihat  time  a  surname  was  rarely  lost  and  was 
furdier  confirmed  by  the  granting  of  armorial 
I'Carings. 

In  heraldry  we  Ihid  many  surnanies  derived 
:rom  "canting  arms,"  which  ch  arly  proceed 
irom  the  arms;  as  in  Sweden,  the  family  whose 
arms  represented  the  head  of  an  ox  took  the 
name  Oxcnstiern  (like  the  wcU-known  Front- 
de-Boef ) :  the  Racincs  had  ori^nally  placed  in 
ihar  coat-of-airms  a  rat  and  a  swan  (Rai- 
Cjrgne),  but  the  writer  of  *Athalie"  retained 
only  the  swan,  as  the  rat  olTended  his  taste. 

Tit  England  the  Saxons  brought  their 
feudal  institutions;  immense  properties  were  at- 
tached to  the  Idng  and  his  Thanes,  and  they 
tarmcd  them  out  to  substantial  tenants  who 
again  let  them  to  subten^ts  for  cultivation. 
Wil&am  the  Cbnqueror  redutrftxited  .these  lands 
as  fiefs  among  his  Norman  warriors ;  Henry  I, 
ia  1100,  changed  the  fief  tenure  into  real  or 
:rcohnIrI  property,  luit  liis  coticession  produced 
r«  great  increase  of  lieicdiiary  names.  In  1160 
Henry  II  enfranchised  the  land  in  order  to 
''ountcract  the  ambitious  barons;  soon  after 
bis  lime  heredittfy  names  beomc  oommon  in 
England. 


It  appears  that  surnames  began  to  he 
adopted  in  Fnplnnd  about  1000  a.d  ,  ci>mnig 
mainly  from  .\orniandy  A  few  Saxons  had 
surnames:  "Hwita  Hatte  was  a  kce|)er  of  liees 
in  Hoethfelda,  and  Tate  Hatte.  his  daughter, 
was  the  mother  of  VVulsige,  the  shooter,"^  in 
the  Cottonian  manuscript  shows  a  transition 
point  In  the  time  of  Edward  the  Confessor 
there  were  Saxon  tenants  in  Suffolk:  Leuric 
Hohbesunc  (Hobson),  Siieri  Mai'tio  or  Manni, 
Godric  Poinc,  Tcdriciis  Poiiitel,  Suiwnrd  kufus 
(redhead)  and  Stu'and  .Somr,  Iti  the  Domes- 
day Survey  they  were  becoming  more  common: 
as  Alwin  Dodesune  (Dodson),  Walter  Achet, 
Osmund  Angevin,  Roger  Arundel,  Walter  Bee, 
Wmbn  Bonvaslet ;  some  of  these  bdn^  carious 
Norman  blends  of  their  own  names  with  those 
of  their  Norman  masters,  as  above  in  Arundel 
and  Angevin.  When  King  Mapnus  assumed 
Hinhland  dress  he  became  known  as  Berbeinn 
(Bareleg),  still  preserved,  pfobabtjf,  in  the 
Puritan  *Bareboncs.» 

Tbe  terminations  ing,  kin,  son,  in  English 
names^  wen  derived  from  the  Norse  higrt  kym 
and  «ONr,  die-  r  being  dropped.  The  Danish 
make  the  Uut  sen.  The  diminntivci :  Friesian, 
ken,  ke,  oek,  eock  Ca  foolish  fellow,  hence  the 
Scotch  "gowk");  Norman- French  rt,  cHr.  Irl, 
at,  otie,  el;  Old  Norse,  i,  a,  ki,  ka,  gi,  ga,  ungr, 
ingr  and  ling,  became  quite  common  additions 
to  English  names,  which  have  since  adhered. 

The  Gaelic  Mac,  Irish  O*,  the  British  Ap,  the 
Norse  ungar,  the  Friesian  ingar  and  en,  the 
Anglo-Saxon  ing,  the  Norman  Fits  (probably 
from  Flanders  originally;  many  Irish  families 
substituted  Fitz  for  Mac  in  Norman  times) 
are  all  ancient  family  prefixes.  The  ancient 
tribe  of  Waring  or  Wearing,  the  Vtrringi  or 
Veringun  (originally  from  the  Vceringifjord  in 
Norway)  formed  the  celebrated  Varangian 
guard  of  the  Byzantine  emperors,  which  was 
afterward  largely  recruited  from  die  North  and 
especially  from  England. 

In  Kngland,  as  of  old  in  Schlcswig,  the  vil- 
lage community  ft)rmcd  the  unit  of  Knglish 
society.  Each  such  township  was  still  bounded 
by  its  mark  of  forest,  mere  or  fen,  which  di- 
vided it  from  its  nearest  neighbors.  In  each 
lived  a  single  clan,  soppfMcd  to  ol  kindred 
bfood  and  Maring  a  common  name.  Many 
family  names  are  thus  perpetuated  in  England; 
as  the  Bassingas  at  Bassingbourne  in  Cam- 
bridgeshire; at  Bassingfield  in  .Votts;  at  Ba^- 
singthorpc  and  Bassingham  in  Lincolnshire; 
and  at  Bassington  in  Northtmiberland.  The 
Billings  have  left  their  stamp  at  Billing  in 
Northampton;  Billingford,  in  Norfolk;  Billing- 
ham,  in  Durham;  BilhngleY.  in  Yorkshire;  and 
Bitiinghurst,  in  Sussex.  Birmingham,  Notting- 
ham, VA'ellington,  Farington,  Warrington  and 
Wallingford  are  well-knowti  names  formed  on 
the  same  analogy.  In  I.oiidnii  alone  occur  the 
cian  settlements  at  Kensington,  Paddington, 
Notdng-hill,  BiUingsgate,  Islington,  NewingtORf 
Kennington,  Wapmng  and  Teddington.  TlMre 
arc  altogether  1,400  names  of  this  type  in  Eng> 
land 

Totemism  consists  in  the  belief  that  each  ■ 
family  is  literally  descended  from  a  particular 
animal  or  plant  whose  name  it  bears  and  mem- 
bers of  the  family  formerly  refused  to  pluck 
the  plant  or  kill  the  animal^  after  which  they 
were  named.  The  genealogica  of  the  Anglo- 
Saxon  kiflgs  indode  such  aamcs  as  those  ol 
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the  bone,  the  mare,  the  ash,  the  whale.  In  the 
ancknt  poem  *Beowulf,*  two  of  the  characters 
bear  the  names  of  Wulf  and  £oi«r  (boar): 
the  wolf  and  the  raven  were  sacfed  aiiioiab. 

The  loar  \va<.  greatly  rcYcrenccd  and  our 
Chri-tmas.  I>u;ir'>  head  is  a  survival  of  the  old 
belief.  The  oak  has  left  its  tra'is  in  OakiiiR- 
tun.  in  Cambridge:  the  birch,  at  Birchingtun. 
in  Kent;  the  boar  (eofcr)  in  Evringham  in 
Yoiluhirc;  the  hawk  in  Hawkinge  in  Kent; 
the  twne.  at  Horstngton,  in  Lincolnshire ;  the 
raven,  at  Kavingham,  in  Norfolk;  the  sun, 
at  Sunning  in  Berk*:  and  the  serpent  (wynn) 
at  \\  orminnford.  U  f>rinin>{hall  and  Worming- 
t.>i\  it)  Ksscx.  Bucks  and  Gloticesten>hire.  re- 
spectively, tvery  one  of  these  objects  is  a 
commun  and  Mcll-known  totem  anioiik:  savage 
tribes  and  the  inference  that  at  mjihc  early 
period  the  An^lo-Saxons  bad  been  totcmists  is 
alnnost  irresistible 

The  sufTix  aite.  as  implying  residcace,  if 
not  possession,  crept  in,  and  thereby  arose  such 
names  as  Attc  Bourne,  Aite  Brigg,  Attc  Hash, 
Atte  Hay,  Attc  Kirkstile.  Attc  Lane.  Attc  May- 
dens,  Atte  Stile.  Attc  Well;  the  modern  names 
Atwater,  Atwood  and  Atwell  occur  to  us  to- 
day. The  de  and  oiu  were  often  dropped, 
bence  aroae  aaoMa  like  Wood.  Lanc^  Br^p. 
Many  namet  that  teem  to  defjr  aU  expbnatton 
arc  disguised  beyond  recogoilion :  as.  who 
W'  uld  expect  to  find  Sevenoaks  in  Snooks; 
Sauii  ( slave's  street  in  Toolev  street:  Saint 
Liheldreda  ii\  Tawdry ;  Douglas  in  DiRglcs ; 
Wilbargham  in  Wil)>raham ;  Tubcrville  in 
Troubleficld ;  Longueville  in  Longfellow :  Long- 
champs  in  Longsnanks;  Blondeville  in  Blott- 
fteU:  Adbaraham  in  Abrahan  and  Abram; 
Rensnaw  in  Wrendier  and  Wrineb :  Wymood- 
ham  in  Wyndham  As  Mr.  Lower  truly  says: 
•Corruptions  which  many  family  names  have 
undergone  tend  lu  hattlc  alike  the  genealogical 
and  etymological  inquirer."  The  name  of 
Shakespeare  has  had  at  least  27  permutations 
in  old  documents;  Goodwin,  17:  hinmmore  or 
Phillimorc  59  and  34  of  die  latter  surname. 

VMicn  the  coontty  bacaoM  settled  under  Edp 
ward  the  Confessor  and  the  Norseman.  Saxon 
and  W  cKhmaii  lived  together  under  a  semT>!anc<' 
of  law  and  <ir(it  r,  othcial  names  arose  as  La^- 
man  (lawgiver),  lawcett  (lorseii.  judge).  Al- 
derman, kccve,  Shcnti,  Tahhcrcr,  Chamberlain, 
Chancellor,  Chaplain,  Clerk.  Deacon,  Beadle, 
Latimer  (Latinarius,  an  interpreter).  Miles 
(milot  a  soldier),  Marshall,  Sumner  (a  stun- 
noner,  as  Qiaucer's  'Sorapnoure*),  Parker  (a 
park-keeper),  Franklin  (a  freeholder),  Botiler 
(liutler)  Trade  names  and  craft  names  are  of 
later  origin:  but  it  i^  an  open  question  whether 
some  ot  the  names  popularl>  ascribed  to  occupa- 
tions will  not  bear  ditlcrent  interpretation. 

Because  America  is  a  country  made  up  of 
all  nations  there  exists  in  the  United  Statca 
a  greater  variety  of  names  than  anywhere  else 
on  the  kU>!c  Russian,  Polish  and  middle 
Euro|>can  names  scvm  particularly  hard  for 
the  American  to  Krasp,  and,  therefore,  immi- 
grants, finding  their  long  names  a  handicao.  are 
apt  to  sbocten  them.  Toichinsky  htrnif  i  Tolin«« 
and  Kawiuer  is  thortened  to  Kntfser.  There  ia 
also  a  tendency  to  translate  naatcs.  Herr 
Vogel  IxTomcs  Mr  Bird,  and  \fnns  Pantoflen 
is  Mr  Siippcr  ( )ne  is  ama/cii  at  the  Cdm- 
binatK'l)^         lo    <1  m  atn-  l.trwr  cifv   dircf  Nirv. 

as  io  the  firms  of  An  and  Magcnhctmcr. 


Stretch  and  Shrink,  and  the  fanOttS  Call  and 
Tuttle,  Preserved  Hosldaa,  Sfavdar  Onions 
Gallyhawk  and  Esa  Hogt  OMitt  each  and  al 
bear  grudges  against  those  wflo  inflicted  sodk 

names  on  them  It  is  a  fact  that  all  thrrr  of 
these  names  have  appeared  in  city  directories 
Consult  1-ower,  'Patron\m»ca  Bntannira'; 
Bardsley's  'English  Surnames':  Warner"* 
•Names  and  their  Meaning*:  Mordacque's 
'History  of  Names' ;  Barber's  «Bntisb  Faanly 
Names' ;  Grant  Allen's  <An|do-Saaon  Brit^*; 
and  *Originei  Ocncalogiea^*  br  Staeqr 
Grimaldi. 

SURPLICE,  a  garment  of  white  fiaea. 
sometimes  adorned  with  lace,  worn  over  the 
cassock  bv  priests,  choristers  and  other  attend- 
ants in  the  chancel  during  the  divine  service 
and  by  ministers  in  the  solrmn  administration 
of  the  sacraments  •  It  is  n^n;illv  a  loose,  flow- 
ing garment,  var>ing  in  Icn^'th :  in  the  12th 
century  it  reached  to  the  ankles  and  this  length 
was  prescrilied  by  the  Council  of  Basel  (l5th 
century)  ;  in  the  Anglican  Church  tlic  surpfice 
reaches  almost  to  the  feet  In  the  Romaa 
Oitholic  Church  its  length  is  much  less,  never 
extendin^i^  below  the  knees,  while  in  the  Italian 
fashion  it  does  not  reach  nearly  so  far  and  is 
ktinwn  as  the  cotia.  See  Coctom^  Eoaoi* 

ASIICAt_ 

SURRA,  a  disease  of  doocstic  cattle  ia  the 
Philippines,  due  to  the  presence  an  the  system 

of  a  protozoan  parasite. 

SURRENDER,  m  law.  the  restoring  or 
giving  up,  as  an  csute  for  years,  to  the  re- 
versioner or  remainderman,  bv  which  act  the 
snrrendered  estate  is  merged  in  the  other; 
also,  the  written  instrument  evidencjng  sach 
surrender.  It  should  be  distinguished  from  a 
release,  which  is  an  alienation  of  the  estate  by 
the  revcr'^iimcr  or  remainderman  to  the  tcnanL 
It  should  als'i  Ic  dislinRuished  from  a  rcnuiia- 
action,  which  l^  iln  rt  tusal  to  take  an  estate 
to  which  one  is  entitled  by  law.  A  Mtrrcnder 
by  agreement  must  be  in  writing,  Iwt  it  magr 
take  place  by  opetation  of  law.  as  where  a 
landlord  accepts  another  person  as 

SURREY,  sur'i.  Henry  Howard, 
p<jet:  b.  about  1517:  d  21  Jan.  1547.  He  was 
the  grandson  of  the  Earl  of  Surrejr  who  was  the 
victor  at  Flodden,  and  who,  as  a  reward  for  bit 
serriccs,  was  created  Duke  of  Norfolk.  He 
succeeded  to  the  courtesy  title  of  Ear!  of  Sur- 
rey when  his  father  became  third  Fhikc  of 
Xon'olk  of  the  Howard  house  in  1524  Surrey 
became  companion  lo  the  Duke  of  Richmond, 
a  natural  son  of  Henry  VTII,  and  in  1  ^.U  trav- 
eled with  him  to  the  French  court.  He  look 
part  in  the  suppression  of  the  PilgrinMlgc  of 
Grace  in  1SJ6  and  in  the  followiuK  ycnr  was 
imprisoned  for  striking  a  courtier  who  had 
repeated  a  rumor  of  his  sympathy  with  the 
rebels  He  served  in  the  army  on  the  Conti- 
nent and  III  1545  was  appointed  ct>mmandcr  of 
BouliiK'iio.  but  he  was  shortly  afterward  de- 
feated I  v  ihc  French  and  superseded  in  hrt 
command.  Shortly  before  Henry's  death  Sur- 
rey and  his  father  were  suspected  of  aimtnie 
at  the  ihrme  and  were  armied  and  lodged  in 
the  Tower  and  Surrey  was  tried,  CMraeiMwd 
and  executed.  L  1'^^  rbere  w as  IMblished  his 
translation  of  the  -<  i  oti  i  and  fourth  bor.ks  of 
Virtril's  *,1uieid,'  the  first  attempt  .tt  M.iiik 
verse  in  English.    He  also  wrote  many  sonnets 
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aftfr  the  Italinn  model.  There  is  an  edition 
of  his  works  in  the  *Arbcr  Reprints.'  Consult 
Hales,  J.  \V.,  « Folia  Literaria>  (London  1893). 

8URRBY»  »  kind  <rf  Uoht  caraue  having 
two  seats  in  a  hax  moanteddn  side  mrs,  four 
wbeels  and  sometimes  a  top 

SURROGATE,  formerly  a  deputy,  a  sub- 
stitute, a  delegate,  a  person  appfunted  to  act  for 
aaothcr.  In  the  United  Statesi,  an  officer  who 
presides  over  the  prolMte  of  wills  and  testa- 
ments and  the  settlement  of  estates.  In  Eng- 
lish law,  one  appointed  hy  a  bishop  or  his 
chancellor  or  by  an  ccrlesiastical  judge,  to 
issue  licenses  for  marriages  without  bans  and 
10  deal  with  probate  and  kindred  matters. 

SURROGATES'  COURTS.   See  Couirr 

SURTSSS,  ser'tez,  Robert,  English  au- 
thor: b.  Durham,  1  April  1779;  d.  11  Feb.  1834. 
He  was  gradimted  from  Oxford  in  1803  and 
studied  law  M  tht  Middle  Temple  till  he  in- 
herited an  estate  near  Btahop  Auckland  in  1802. 
Thoiceforth  he  devoted  himself  to  preparing  a 
'History  and  Antiquities  of  the  Countv  Pala- 
tine of  Durham'  (1816-23).  to  the  fourth  vol- 
ume (1840)  of  which,  completed  by  Raine,  a 
'Memoir'  of  Surtees  is  prefixed.  The  Surtees 
Society,  loimded  in  1834  for  editing  unpub- 
lished mantltcripts  chiefly  relating  to  the  nortb- 
em  coiuitiea  of  England,  published  its  73d  vol- 
ume in  1884.  Consult  Taylor,  *l4fc  of 
Surtees'  (Durham  1852). 

SURVEYING,  the  science  of  determininK 
acairatefy  the  relative  locations  of  points  and 
laes  on  die  earth's  surface  and  of  recordincr 
the  same  on  maps;  it  includes  also  the  reverse 
operation  of  discovering  and  locating  on  the 
ground  points  and  lines  dTqricted  on  a  survQfoi's 
map. 

Two  principal  kinds  of  surveying  are  recog- 
nized, plane  and  geodetic.  In  plane  surveying 
dw  area  w4iich  is  the  subject  of  survey  is  re- 
garded as  a  plane  surface^  the  curvature  of  the 
eanii  being  disregarded.  In  gcodcttc  stirvey- 
tog,  which  deals  with  areas  of  large  extent,  the 
curvature  of  the  earth  is  considered  and  given 
its  proper  circumstance. 

Plane  surveying  consists  essentially  of  the 
lineal  measurement  of  lines  and  the  spacial 
measurement  of  angles*  either  vertical  or  hori- 
nmtal;  together  with  the  subsequent  calcula- 
tion of  the  content  of  areas  to  which  such  lines 
and  angles  appertain.  It  includes  as  classes 
(1)  land  snrvevs  —  the  dcfininp  of  the  bound- 
aries of  land  areas;  (2)  topographical  surveys 
—  the  drtermitiinp  of  variations  in  altitude  and 
the  denotation  of  physical  characteristics;  as, 
for  instance,  roads,  rivers,  forests,  swamps, 
etc  ;  (3)  construction  survq^  —  the  staking  out 
of  bridges,  buildings,  sewerd,  railways,  etc. 
As  the  earliest  records  of  man  refer  to  skilful 
nwasurements  and  calculations,  it  is  impossible 
10  assign  the  birth  of  the  science  of  surveying 
to  any  particular  year  or  even  century.  Foreip 
Mates  that,  according  to  tlu-  Chaldaans,  4,000 
camel  steps  make  one  mile,  bbj'j  miles  one 
degree,  from  which  the  ctroumference  of  the 
earth  is  24,000  miles.  A  papynu  in  the  British 
Musewn,  written  1700  s  c.,  gives  rules  for  cal- 
cabting  the  areas  of  triantdes,  trapezoids  and 
fircles  and  the  works  of  Hero  of  Alexandria 
'285  Bc  )  mention  mine  survejing  and  the 
■  tiativcly  crude  instruments  used  at  Uiat  time. 
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III  1617  Snellius,  in  Hollanfl,  made  one  of  the 
first  attempts  to  determine  arctii.'itelv  the  earth's 
radius.  Picard,  in  ]Ui7,  adajited  cross-wires 
to  a  telescope.  In  1735  the  French  Academy 
of. Scientists  sent  out  two  surveying  expedi- 
tions, one  to  Peru  and  one  to  Lapland.  The 
latter  resulted  in  die  first  demonstration  that 
the  earth  is  not  a  sphere  but  an  oblate  spheroid. 
The  invention  of  the  vernier  by  Venienis  in 
1631  and  of  the  transit  by  Rocmer  in  1672  gave 
an  impetus  to  the  science  of  .surve>'inK,  the 
final  results  of  which  are  yet  to  be  achieved. 

Chain  Surveying.-7-A  great  variety  of  work 
can  bc  done  by  the  use  of  a  chain  or  tape  alone, 
as»  with  the  measuring  of  straight  lines,  the 
areas  of  triangles,  rectangles  and  even  poly- 
pous can  bc  ascertained  bv  dividing  the  polygon 
into  triangles  which  are  tlien  measured.  .Angles 
can  he  ascertained  by  layinp  off  equal  lenpths, 
b,  from  the  vertex.  A,  on  the  two  lines,  then 
mcasurinp:  the  third  side,  a  (base  of  isosceles), 
and  using  either  of  the  following  formulx: 

Tan i  A««  y^y'^or  Sne^— jg. 

The  angle  may  then  be  looked  up  in  a  table 
of  sines  and  tangents.  The  mcasuremem  of 
iii.irressihle  lines  can  also  lie  accomplished  with 
the  use  of  only  an  accurate  tape  line,  as 
shown  in  the  accompanying  Fig.  1.  Assume 
CB  to  represent  the  distance  to  be  determined. 
Lay  out  from  C  a  perpendicular  line  (CD)  to 
the  point  D,  from  which  also  the  point  B  is 
visible;  and  from  D  lay  DC  off  DC  perpendic- 
ular to  DB,  cutting  the  extension  of  the  line 
TUC  at  E.  There  are  then  the  two  similar 
triangles  whose  corresponding  sides  arc  pro* 
portional;  and  we  have  the  proportion — 
DC:CB::CE:DC~fn«  whidi  we  find  CB" 

It  tWMiBS  oiily  to  mwiiwiyi  DC  and  CB 

with  the  closest  accuracy'  possible  and  to  substi- 
tute their  values  in  the  proportion.  The  laying 
of  the  per^endietilar  is  a  nmplt  application  of 
tlie  Poms  asinorum  of  the  geometry  —  *The 
square  of  the  hypothenuse  of  a  right-angled 
triangle  is  equal  to  the  sum  of  the  squares  on 
the  other  two  sides."  In  surveying  practice 
this  becomes  the  slrikiii;i  "f  two  curves  from 
the  points  X  and  Y  respectively,  these  two 
points  being  eight  feet  apart.  The  radius  of. 
tbe  curve  from  X  is  to  be  six  feet,  and  that 
from  Y  10  feet  The  point  Z  where  these 
curves  intersect  will  be  in  a  peroendicular  to 
XY  from  the  point  X,  the  angle  VXZ  being  a 
right  angle.  But  such  measurements  are  not 
comparable  Avith  work  done  \vith  the  aid  of 
the  transit. 

Compus  Surveying. —  The  use  of  the  azi- 
imith  oompass  is  considerably  restricted  for 
several  reasons,  namely:  Tlie  nfgrttti-  needle 
points  north  at  but  few  places  on  the  earth, 

the  disagreement  \arviii/.  from  1°  to  ?0'  from 
true  north.  This  disai;reement,  or  the  angle 
i>etween  true  north  and  the  magnetic  needle,  is 
called  the  "declination  of  the  needle."  The 
declination  docs  not  renttin  constant,  however, 
there  being  diurnal,  annual  and  local  variauons 
from  the  normal  declinatiott  wbidi  introduce 
unknown  errors  into  the  compass  survey.  The 
diurnal  variation  is  usually  not  more  than  6 
minutes  but  may  reach  20  minutes.  It  is 
usually  zero  at  11  o'clock  a.m.  ;  liie  annual, 
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I  to  2  minutM,  and  the  local  v-inatmn 
amounts  to  as  much  as  several  degrees  in  some 
localities,  owinp  to  deposits  of  mm  ore  near 
ibe  tarface.  Errors  from  this  scarce  nay  be 
avoided  by  back  sights  at  each  station.  Tnere 
are  also  secular  variations  in  the  dectmation, 
so  that  when  retracing  the  lines  of  a  compass 
survey  made  several  years  previcii'.Iy,  the 
surveyor  must  use  the  same  declination  used 
in  the  oriffinal  survey.  In  making  a  compass 
survey  it  is  necessary  to  determine  the  declina- 
tion of  the  needle  tqr  an  observation  on  a 
polar  star,  or  on  the  sun  with  the  aid  of  a 
solar  attachment  (see  below).  The  stellar 
ohservation  is  usuall^v  made  <,x-[  Polaris  which, 
however,  is  not  precisely  at  the  north  pole.  It 
is  necessary,  therefore,  to  make  the  observation 
exactly  at  the  time  of  upper  or  lower  culmina* 
lion,  or  at  eastern  or  western  cl<  us.ition;  a 
cor»ction  being  required  in  the  later  case. 
Tables  have  been  pobfished.  however,  by  the 
I'nitcd  St.itrs  Land  OfTire  for  taking'  the  obser- 
vations on  Polaris  at  any  convenient  time. 


1—  7 

2—  J. 


•JO*  42'E 
8^0°  5'w 
»72*  SJ'K 


Dut*&oc 


North 
Ut. 


♦00  on 

I  SO  00 
140  00 
75.00 

joa.eo 


.'Aft  IB 


'ik'M 


South 
Ut. 


I2S.M 
151.49 
32.07 
4t.?4 


B»t 
Dep. 


76.58 
71.68 


Government  Land  Sarve)nng. —  The  t'lrs- 
public  surveys  in  the  United  States  were  made 
in  the  State  of  Ohio  tnider  an  ordinance  of 
the  Contiaemat  Congven  passed  20  Jilay  1785. 
This  ordinance  was  sNsmlT  modified  by  an 
act  of  Congress,  passe<i  Nfav  17%  Thi-^ 
act,  which  is  still  in  force,  pn  vidfd  that  ail 
public  land,  except  certain  private  land  grants 
shall  be  divided  into  townships  six  miles 
tqmre^  and  that  sections  shall  be  subdivided 
Into  ono-fonrth  sections  one-half  mile  square. 
The  act  farther  provides  ttat  aO  lines  of  polb- 
lic  land  survey*  shall  be  run  on  either  true 
meridians  or  true  parallels  of  latitude^  The 
method  of  survevHng  townships  and  sections  is 
as  follows:  First-  In  each  State,  or  convenient 
ptfMip  of  Statrs.  there  is  esta'  li  hi  <l  .\  piim  ipic 
(true)  meridian,  and,  at  right  angles  thereto, 
a  base  line  conforming  to  a  true  parallel  of 
latirade.  ^«c«m(— Standard  paralleli  or  cor- 
rection tinet,  also  confoming  to  paralMs  of 
latitude,  are  established  at  intervals  of  24 
miles  north  and  south  of  the  base  line.  Third— 
Guide  meridians  conforminR  to  tnie  meridians 
arc  initiated  at  intervals  of  24  miles  alont;  all 
standard  parallels.  aiMl  run  doe  north  to  the 
intersection  of  the  next  standard  parallel. 
Fowrfft  — The  rectangles  thus  formed  by  the 
guide  meridians  and  standard  parallels  are  sub- 
divided into  \h  townships.  As  meridians  con- 
veri^e  row.Trd  the  north  pole  the  north  Iv lundary 
lines  of  townships  are  less  than  six  miles  long 


where  <^iir\r\cri  rorrettly  —  hri  re  the  necessity 
for  correction  lines  every  24  miles  as  noted 
above.  The  distances  be  I  ween  the  meridians  at 
certain  latitndes  are  in  proportion  to  Ac  coMncs 
of  Ae  iiaptaiit  latitudes  ttmcemed. 

There  are  several  methods  of  surve>-ine  north 
and  south  boundar>'  lines  of  townships  and 
seitimis  so  as  to  make  them  contdrm  a 
parallel  of  latitude,  but  the  secant  method  it 
the  one  commonly  employed  (Fig  4).  Briefly 
stated  it  is  as  follows:  A  straight  line,  for 
vcnienoc  called  a  secant,  is  run  upon  a 
course,  precise^  calcnlaicd  (nearly  dtie  west), 
and  dependent  upon  the  latitude,  uid  from 
such  a  point  as  wil!  cause  it  to  intersect  the 
curve  of  the  parallel  of  latitude  flKiuivdary 
line)  at  the  mile  and  fi\e  r.i'>  p<  ints  Frr<m 
this  secant  line  offsets,  as  previously  calculated, 
are  mc.isured  north  or  south  as  required  at  the 
mile  and  hal£  mile  nointf,  to  point*  in  the  curve 
or  boondary  line  Where  monwnent*  are  placed 
Convenient  tables  are  published  by  the  Ignited 
States  Land  Office  which  show  the  azimuths 
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and  offseu  required  at  any  laiitttdc  in  the 
United  States. 

Tknverafaii(«— This  is  a  method  of  aunrev- 
ing  a  polyfon  by  snrveyins  iu  periaMter  onhr. 
as  ilistinciiishcd  from  the  method  of  cntliiw  the 
polygon  up  into  triangles  (Fig.  5).   In  a 
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traverse  survey  the  transit  is  usually  orientni 
at  each  station,  thus  referring  all  bearing*  to  a 
magnetic  meridhm.  In  mapinng  stxh  sunreys 
the  "north  point*  shows  the  magnetic  north  at 
the  date  of  the  survey  and  a  skeleton  arrow  is 
drawn  throuph  it  showing  the  needle's  declina- 
tion at  -that  time  and  place  from  true  north.  It 
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is  not  necessary  to  take  convergence  of  the 
meridians  into  account  except  in  geodetic  work. 
The  method  of  prcKcdurc  is  as  follows:  The 
transit  is  set  up  at  station  No.  1  and  the  bear- 

awd  distance  of  the  first  coune  determined, 
truisit  is  then  remo<ved  to  station  No.  2. 
With  vernier  *A*  still  at  the  previous  radingi 
the  lower  spindle  is  undamped  and  a  phanbed 
rod  bisected  at  station  No  1,  with  the  telescope 
inveited.  The  telescope  is  then  revolved  to  its 
normal  position,  undamped,  and  the  beanng 
sod  distance  to  station  No.  3  ascertained.  The 
ttaaiit  if  tbea  removed  to  station  No.  3  and  the 
tfMHioM  rwBtted.  To  iUmtsate  dias  iai|Nvk- 
sM  branch  of  surveying  toe  labHnir  d  >  tm- 
verse  nnH  the  rules  ^^ovcrninR  the  sastt  ive 
given  III  tile  table  on  the  preceding  page. 

In  the  foregoing  "tabling"  the  latitude  and 
departure  of  each  course  is  found  by  multiplv- 
ing  the  ifistance  by  the  cosine  and  sine  of  the 
by  the  bearing.  The  latitude 
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of  making  a  topographical  survey.  First,  by 
the  use  of  a  tape,  level  and  transit.  Second,  by 
the  use  of  the  plane-table.  Third,  by  the  use  of 
a  transit  and  stadia  rod.  The  last-named 
method  alone  will  be  disctnsed  here,  it  being 
the  method  usuallT  adopted,  on  aeeoont  of  its 
celerity  and  low  cost.  Stadia  wires  are  two 
horizontal  wires  placed  in  an  adjustable  ring 
so  that  thev  appear  at  equal  distances  above 
and  below  the  horizontal  cross-wire  when  look- 
ing through  the  telescope. 

The  theory  of  stadia  measurements  is  based 
on      t«ro  foUmring  equations: 

1.  i :  o :  :  f, :  f  1 
1       1  1 

2.  -  + 

f,     f,  f 

in  which  "i*  is  the  height  of  image  or  distance 
between  the  stadia  wires,  "o"  the  height  of 
object  or  the  Stadia  reading  on  the  rod,  *fi*  the 
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Pic.  4.—Lud  Sarmyiag  Sscuit  Method. 


and  departure  ordinatcs  are  scli-eaqtlanatofy. 
The  single  meridian  distances  are  tile  de- 
partures of  the  respective  stations  from  the 
most  westerly  station.  The  double  meridian 
distances  of  the  respective  courses  are  equal  to 
the  sum  of  the  single  meridian  distances  of  the 
stations  at  each  end  of  tlie  leycctive  courses. 
Each  North  and  South  area  is  equal  to  the 
product  of  the  latitude  of  a  coarse  into  its 
corresponding  double  meridian  distance.  The 
area  of  any  polygon  is  equal  to  one-half  the 
difference  between  the  sum  of  the  North  and 
South  areas.  VS  hen  the  course  and  distance  of 
any  side  of  any  polygon  is  lacking  it  is  found 
•i  follows:  Asoenain  the  difference  between 
fte  iMiffdi  and  sooth  latitudes  and  die  df ffercnce 
between  the  east  and  west  departures.  Divide 
the  difference  in  departures  by  the  difference  in 
latitudes  for  the  -tangent  of  the  bearing.  IMvide 
the  difference  in  departures  by  the  sine  of  tbe 
bearing  found,  for  me  distance. 

Topographical  Surveying. —  In  order  tO 
facilitate  the  selection  of  a  route  for  a  railroadi 
to  properly  locate  an  irrigation  reservoir  or 
dam  for  power  purposes,  or  to  correctly  make  a 
geoiogicsil  sanrey  ot  a  large  tract  it  is  generally 
necessary  to  make  a  topographical  survey  of 
the  area  under  consideration.  From  the  field 
notes  of  the  survey  a  map  is  made  sbowing 
the  surface  elevations  with  considerable  particu- 
larity by  a  system  of  contour  lines  at  stated 
differences  in  level,  and  also  showing  all  im- 
portant objects,  such  as  buildings,  roads,  canals, 

etc;  There  are  scveni  ncUiods 


diaianee  froai  die  leas  to  tlie  inatek  tks 
distance  from  lens  to  the  object  and  *P  die 

focal  length  of  the  lens.  From  the  above  eQMa- 
tions  and  other  considerations  it  can  be  shown 
that  when  tlic  rod  is  held  vertical  at  various 
points  in  the  line  of  sight,  the  rod  readings  will 
be  proportional  to  the  respective  distances  from 
the  rod  to  a  point  at  a  distance  "f"  in  front  of 
the  lens  of  the  telescope.  It  can  also  be  shown 
that  tlM  diatanoc  from  the  siadia  rod  to  the 
centre  of  the  transit  is  equal  to  die  sum  of 
three  factors,  namely,  the  rod  reading,  the  dis- 
tance "f,"  and  the  distance  from  the  kns  to  the 
centre  of  the  transit,  "c."  But  this  is  true  only 
for  horizontal  sights,  for  when  the  rod  is  held 
imon  an  elevation,  as  a  hill,  then  "ft*  becomes 
the  slope  distance  and,  moreover,  the  stadia 
wires  will  intercept  a  length  on  the  rod  greater 
than  the  slope  distance.  Therefore,  if  the  stadia 
wires  be  adjusted  so  that  they  will  intercept  a 
space  of  one  foot  on  the  rod  at  a  horizontal 
distance  equal  to  c  +  f  +  100  feet  from  the 
centre  of  the  transit,  then  the  true  horizontal 
distance  to  an^  point  above  or  below  the  hori- 
zontal line  will  be  found  by  tbe  following 
equation: 

3.  D— lOQr  cosV+(c  +  f)  cos  v. 
In  which 

D  =  tmt  distance  honzuntaily. 
V  =  vertical  angle, 
c  s  centre  a(  transit  M  db|Mt  kos. 
t  —  focal  leagth  o(  leaa. 

The  height  is  found  by  multiplying  tbe  hori- 
zontal distance  by  the  sine  of  the  \  ertical  angle. 
Tables  are  published  containing  the  factors  for 
the  various  vertical  ani^ 
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In  tupographical  field  work  where  the  area 

t<i  l>c  siir\eyed  is  considcral)Ic  it  i^  ii-n.il  tn 
first  lav  out  a  triani?Mlatioti  net  w.uik,  all 
nicasurt-mfiiis  hcin^;  made  with  a  tape  or  by 
trtan^uiation  from  an  accurately  measured  base 
line  and  the  stadia  measurements  taken  from 
tiw  triaitffulatioii  stadons.  In  wotk  of  less 
ma^itvde  it  »  not  neeessarv  to  lay  oot  a  sys- 
iciii  of  trians;li  ^..  but  all  measurements  from 
Station  to  itaiion  are  carefully  made  and 
checkcil  h\  rrtivs-rcadiii^rs.  The  location  of 
objects  is  quickly  and  accurately  accumpli&hcd 
by  sights  from  two  different  points  of  the 
measured  line.  In  making  a  map  of  a  topo- 
graphical survey  there  are  several  mctbuJs  em* 
ploved.  One  requires  the  mc  of  a  T-sqmrc 
and  brass  protractor,  another  and  a  better 
method  is  by  the  use  of  a  prc»trncti»r  i  t 
larper  than  the  sheet  upon  which  the  diawun^ 
is  to  lir  in.idt  .  Afier  all  distances  are  laid  off 
and  the  heights  indicated  at  the  various  points, 
contour  lines  are  dnwn  in  by  proportioning  the 
dutance  between  points  with  velcrence  to 
hetc^ts.  Sometimes  the  contour  tines  are  drawn 
in  pencil  to  be  afterward  erased  and  the 
*hatchure*  method  of  representing  topography 
cmplo>*ed. 

Mines  Stirvesring. —  Tlie  cluef  purposes  of 
an  underground  survey  are  to  asct-rtain  the 
amount  nf  ore  "in  sight,"  to  find  the  "pitch* 
and  pu^itiou  of  the  "pay  chute*  with  rcspeCt 
to  the  shaft  and  levels,  to  find  the  "dip^  ol  the 
vein  and  also  to  ascertain  and  lay  out  the  direc- 
tion  of  cotiiin  tions  commonly  called  •h'dinKs  " 
Monomer  the  laws  of  some  States  and  c»  unirits 
re<nni  r  pl.iiis  the  uink  r^rouiid  working's  to 
be  kept  on  file.  Vcnttlatiun  being  one  of  the 
serious  problems  in  mining  —  especially  coal 
mining  — it  is  genck^lly  ncccstacy  to  make 
pa>sagcways  or  *hoKngs*  wmneeting  the  vari- 
ous lint  I-  .ind  te>els  in  such  a  w.iy  as  to  facili- 
tate the  nrcidaiion  of  fresh  air  till uughw'Uf  the 
mine  In  oidt  r  lo  make  these  connections  a 
careful  transit  survey  is  necessary,  the  compass 
needle  being  unreliable  in  the  presence  of  pipes, 
railSk  ore  cars.  etc.  While  mine  surve>-ing  does 
not  caN  for  the  precision  of  a  geodetic  $ur\'ey, 
case^  arise  reqnfrin|r  great  skill  and  ingenniqf. 
One  of  the  chief  diflicultics  is  to  transfer  the 
!»carin(.;  or  a^iiTiiith  of  a  snrfaie  line  In  the 
biwer  workings  This  is  t^peiially  dillnult  if 
the  survey  has  to  'k  i.irntd  <lo\vn  a  (hvp  \rr- 
firnl  or  inclined  shatt.  In  vertical  shafts  hcary 
pitimb-liobs  su<pen<lrd  in  pails  of  water  Or  mo- 
lasses at  tlie  bottom  of  the  shaft  by  means  of 
wires  reaching  to  the  sttrface  have  been  suc- 
ces-.fiilly  nsea  A  trmsif  uitti  i  >r.  >ndary 
telescope,  so  altnclud  to  the  cxtvudij  .ixis  of 
the  primary  teh-NCope  that  it  m.iy  be  sighted 
vertically  downward,  is  al)k>  u»ed  for  this  pur- 
pose. In  underground  work  it  is  necessar>'  to 
note  boll)  vertical  and  horizontal  angles  and  to 
make  tape  mea^.tirements  on  the  slope  or  level 
as  the  cir.  iim>tatKe!.  tiiay  permit,  in  iniii  .(;•  1 
plumti  litus  aic  ii>-id  for  fore  and  I'.uk  ^iKlus 
and  It  i>  aKo  nete^^ary  to  hold  a  candle  so  as 
to  illiimin.itc  the  l<K>co|>c  (.rois-wire>  Per- 
manent ptK^  lor  tuiiirc  u»c  are  usually  placed 
in  ihc  rciof  in-stcad  of  in  the  tloor  of  a  iirift  and 
even  then  their  position  must  be  often  chedced 
for  Rroiuid  moves  considerably  in  sonir  mines. 

Ceodosy. —  This  branch  of  survexnng 
for  its  objfci  the  exact  location  of  points  and 


lines  with  reference  t<>  the  tmc  form  of  dv 

earth     In  most  geodetic  work  the  earth  i<.  as- 
sumed to  be  an  oldatc  spheroid,  all  me.isureJ 
angles  and  distances  hemK  reduced  to  spheroi- 
dal angles  and  distances    The  L  nited  St-itr^ 
Coast  and  Geodetic  Survey  had  adopted  the 
*Qarks  ipbcroid  of  ISttk*  The  ioiindatieo  oi 
a  geodetic  survey  is  a  Imse  Kne.  TUs  is  amst 
carefully  measured  with  specially  constructed 
bars  of  iinar  steel   (q  v  )   encased  in  wou4, 
called  a  *Hasc  line  apparatus.*    Base  Unes  can 
be  measured  with  steel  tapes  with  an  accuracy 
of  one  in  1,000.000  under  favorable 
stanocs.  These  tapes  have  a  screw  adjiutnent 
for  temperature  as  shown  by  a  thertnoraeter  in 
the  handle  and  there  is  also  a  helical  spring 
attachment  for  regulating  exactly  the  ptti!  mti 
in  stretching  the  tape.    Two  tapes  .n-    :-,  d  m 
cadi  measurement  and.  in  rase  of  disagricment 
are  compared  witli  .>  Murd  and  fourth  tape  An 
accuracy  of  one  iti  JJD.UUO  is  generally  accepted 
as  satisfactory.    With  a  base  line  as  a  nuclen» 
a  tystcm  oi  triangles  is  laid  out  over  the  sor* 
rotmtfing  coimtry,  additional  base  lines  being 

measurrd  from  titm-  to  time  to  ^crve  as  a  rhcrW 
upon  the  wi>rk.  In  a  priin.iry  tri.int,'ulation  the 
sides  of  the  triangles  are  \»r>  lonv:-  J<t  to  KK) 
miles.  The  first  scries  ot  tnan^dc^  tatd  tr<Mn 
the  base  line  are  as  nearly  e«iui lateral  as  they 
can  be  made.  Tliis  conduces  to  accuracy  in 
the  larger  triangles.  Within  the  primary  tri* 
angles  tecondarv  and  tertiary  triangles  are  laid 
out.  the  lines  oi  which  are  from  I  to  20  miles 
in  length  Anjs'Ies  .ire  measured  with  -^ptri.xl^y 
constructed  transits,  .i\era>;e  re--ult->  of  ^«.\.eral 
readiiii;-  by  tlie  "coiitiiiuoiis  rc.idmv:"  method 
being  necessary.  The  unknown  sides  and  ai>- 
gtes  of  the  spneroidat  triangles  are  calculated 
and.  when  possthK  ^  angles  an  ckeckMl  hy 
actital  observation.  Vertical  angles  are  also 
read  at  each  station  and  corrected  fcir  refrac- 
tion and  cur\aturc  of  the  earth  The  petmis- 
sihle  error  in  a  primarv'  tnangiilaiion  dy  the 
United  Stales  Coast  and  Geodetic  Sur\-ey  is 
one-fourth  inch  per  mile  or  one  in  aooot 
250,000;  the  pcmiissiMe  error  in  the  meas»i«- 
ment  of  an  ani;^e  Is  diree-tenilM  of  a  scrmid 
and  the  ckmng  error  mitst  not  exceed  five  sec- 
onds, or  one  in  about  260,000.  .As  it  is  impos- 
sible to  mcaMire  anpl(  >.  with  absolute  arciiracy 
it  is  necessar\  to  adjust  the  angular  nieasurc- 
metit  b>  a  system  of  axeragiiig  errois  In  de- 
termining the  azimiuh  of  any  geodetic  line  the 
convei]genoe  of  tha  aMridiaas  has  alan  lo  he 
taken  in(o  account 

Hydrographic  Sorveyiag. —  This  includes 
surveys  for  detemiiniuk;  ibe  deptli*  of  water  in 
rivers,  bavs  and  harl»ir^  iu(  pu{po»c»  vi  navi- 
gation; tfie  determiiiaiion  of  veloaty  and  di- 
rection of  currents:  the  k»caiiuu  of  hidden 
rocks  or  shoals  and  Diioys»  iij^u.  etc.;  and  the 
detenaioation  of  the  amount  of  silt  or  s«ii- 
ment  carried  by  streams  and  deposited  in  bays 
ri:[n.irn-iii  bench-mark-  and  ^t.itifins  are  k;cti- 
tt.i.i>  m.ide  oti  shore,  .uid  the  poua:s  wlucli 
ioundiiik's  are  t.>k>  i:  I  icalcd  by  triangulaiion. 
There  are  several  methods  of  locating  sounding 
points  First,  an  observer  vv:th  a  tran^tit  is  sta- 
tioned at  each  end  of  a  base  line.  Ai  the  In- 
stant the  man  on  the  water  mdces  a  sotmdinj; 
he  signals  the  two  transttmen  lo  take  their  ob- 
-servatiGiis  fur  arimutb  Second,  by  the  'three 
point  prolilent*  TIni  Isi,  bf  teifdmg  fiem  Ibe 
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Wi  two  angles  to  three  points  <m  diore  irfioie 

relative  positions  are  known.  Of  course,  sex- 
unts  only  can  be  used  for  measuring  angles 
from  the  boat. 

Souodings  are  taken  in  feet  or  fathotns,  the 
man  water  level  being  takn  a»  the  datum 
ptaw.  For  tide  watert  the  avsrage  sea-level  is 
ueeiiabied  by  meant  of  a  ttde^uge.  In  some 
automatic  tide-gauges  are  kept  in  opcr- 
auon  lor  one  or  more  years  to  determine  an 
•verage  sea -lev  el. 

The  velocity  of  water  currents  in  large 
MRuns  is  ascertained  by  means  of  a  current 
ncii^  several  styles  being  in  use.  The  flow  oi 
Ike  water  in  small  stzcaflss  is  best  determined  hf 
mans  of  a  weir. 

Photographic  Surveying. — ^The  use  of  the 
cimcra  in  surveying  is  comparatively  recent 
ijid,  though  its  use  is  restricted  in  many  ways, 
11  has  come  into  quite  general  use.  It  may  be 
called  a  successful  rival  to  the  plane-table. 
Phoiu-surveying  has  been  used  with  success  in 
Italy,  India,  France*  United  Sutes  and  Canada, 
ta  the  latter  country  it  has  supplanted  the 
phae-taLIe  almost  enurely. 

The  advantages  of  a  photo-transit  are  that 
with  it  more  rapid  and  cheaper  work  can  be 
done  than  by  any  other  means.  The  results, 
however,  are  not  as  satisfactory  as  with  the 
plane>table.  The  nhoto-toipagraiMier  nMut  have 
a  thorough  knowledge  of  perqwctive  drawing, 
descriptive  geometry  and  photogfaphgr.  The  in>- 
.sirumcQt  used  consists  of  a  compass  or  a  hori- 
zontal, graduated  plaic  with  a  veniicr.  to  which 
i>  attached  a  camera  having  a  sensitive  level 
ind  a  means  of  ver^  accurately  measuring  the 
focal  length  at  the  time  each  view  is  taken.  If 
2  box  camera  having  a  universal  Ictts  is  used 
this  totter  reqiuirement  ia  not  mceiianr.  There 
h  aha  attadicd  to  the  top  or  side  ol  the  eunera 
a  telescope  having  stadia  wires  and  a  vertical 
nrcle.  Some  styles  have  a  scale  so  placed  in 
'.lie  box  that  it  is  photographed  on  the  plate 
when  the  view  is  taken.  In  any  case  four  pro- 
jecting needles  or  two  cross-wires  are  so  placed 
in  the  box  that  the^  will  indicate  the  horixoa 
and  fine  of  sii^t  m  the  developed  negative, 
Hk  stadia  rod  is  also  photogranhed  as  a  part 
of  the  record.  The  topographical  map  is  drawn 
ill  accordance  with  the  principles  of  perspective 
drawing  and  dcscripiuc  geometry,  from  meas- 
urements taken  I'rom  tlu-  photograph,  the  com- 
pass bearing  and  stadia  measurements  being 
taken  into  account. 

,  Plane-table  Snrv^ring.^  A  ptone-uble  con- 
ssts  essentially  of  a  drawing  ooard  mounted 

upon  a  tripod  together  with  an  alidade,  an  ali- 
'ladc  being  a  graduated  ruler  carrying  a  tele- 
■ 'j[>i'  (Fig.  3).  A  graduated  vertical  circle 
lor  measuring  vertical  angles  is  attached  to  the 
telescope,  and  stadia  wires  for  measuring  <tis- 
tances  are  often  inserted  in  it.  In  operation, 
tbe  drawing  board  is  covered  with  a*  sheet  of 
drawing  paper  and  the  alidade  telescope  sighted 
fonsecutively  to  the  various  objects  which  are 
to  he  represented  in  the  drawing',  pencil  lines 
*|<:ing  drawn  upon  the  paper  along  the  edge  of 
■lie  ruler  at  each  sightine.  The  plane-talilc  is 
then  set  up  over  another  station  whose  relative 
position  las  been  fixed  hy  survey  with  respect, 
to  the  first  station,  and  stilts  taken  to  all  the 
>onis  Mghted  fmm  At  first  station.  The  pen- 
cil Snes  will  intersect  at  the  pointt  which  repre- 


sent liie  le^ccttve  objects.  Stadw  readiMs 

are  often  taken  with  the  alidade  telescope,  the 
true  elevation  and  horizontal  distances  being 
taken  from  a  slide  rule  coiistrncted  for  that 

turpose.  The  plane-table  is  much  used  bv  the 
Fnited  States  Coast  Survey  and  the  United 
Sutes  Geological  Survey*  as  more  topographical 
woric  can  be  ddoe  in  less  tine  lis  use  than 
bjr  any  other  means  except  photo-toponapfagr. 
Errors  tn  azimuth  are  impossible  and  more 
complete  work  can  he  done  by  making  the 
drawing  in  the  field  than  by  plotting  from  field 
notes  in  the  office. 

iUulroad  Sttrveying« —  Railroad  surveys  me 
leitlier  preliBMnaiy,  for  the  study  of  the  temda, 
or  for  the  purpose  of  actual  location.  A  pro- 
Hndnaiy  survey  n  often  nothing  more  than  a 
topographical  survey  of  a  comparatively  wide 
strip  of  country  through  which  it  is  expected 
to  run  the  liric,  a  paper  location  being  made 
in  the  office  and  the  location  survey  of  the  paper 
location  afterward  made  upon  the  ground. 
\Vhile  a  topographical  survey  gives  little  or  no 
information  regarding  cuts  and  fills  it  is  of 
great  value  in  deciding  upoQ  the  most  advaa^ 
tageotis  location. 

Briefly  stated  a  railroad  location  survey  con- 
sists of  a  survey  of  curves,  the  tangents  joining 
them  and  the  grades.  Tangents  and  curves 
arc  laid  out  with  a  transit,  the  grades  and  cross- 
sectioos  bnafl^  worked  out  with  a  level.  From 
the  crpss-scction  field  notea  the  eaUAa  yards  of 
earth  or  rode  in  die  cuts  and  die  volmne  of 
the  fills  is  computed  in  the  oflicc.  The  grade 
Unc  is  so  located  that  the  material  taken  from 
cuts  will  furnish  enough  material  to  make  the 
fills.  All  straight  portions  of  a  railroad  are 
called  'tangents,*  and  the  curves  are  surveyed 


FlC.  6  —  Railroad  Surveyiiuf. 

(of  the  circumscribed  circle)  subtended  by  a 
chord  of  100  feet.  The  "length  of  curve,"  L, 
is  the  -sum  of  the  sides  of  the  inscribed  poly- 
gon. The  ''central  aa^,*  /^i  is  the  angle  at 
the  centre  included  between  the  radii  which  s>ass 
throtti^  die  tangent  points.  It  is  eqtal  to  the 
external  angle  of  the  polygon,  that  is,  the  de- 
flection angle  of  the  tangents.  The  "tangent 
distance;*  T,  is  the  distance  from  the  vertex  to 
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SURVIVING,  MAKING—  SURVKYING  INSTRUMENTS 


either  taiiRent  p  t  *  The  conditions  are  SVCfa 
thai  in  any  Minpic  railroad  curve: 

1.  SiaV* D^—    4.  Sin V< d  - — stn VtO 

R  100 

a.  T-=RtanViA   4.  R'-TootViA 
A 

3.  I>*100— — 

D 

By  ineanf  of  the  above  and  other  formulx 
■n  the  etemcBlS  of  a  railroad  curve  can  be  com- 
puted. Where  tracks  are  to  be  laid  espedalbr 
for  trains  of  certain  speed  It  is  the  practlre  to 
lay  out  comppund  curves  .irproaihiTi>,'  clc^^rl', 
the  paralMiia,  in  order  to  mukc  j  mnrt-  t^radu.il 
transition  from  tangent  to  curvL-,  \Muti 
passeiiRcr  and- freight  trains  run  upon  separate 
parallel  lines  tfic  outer  rail  of  the  passenger  hue 
>  IS  made  higher  than  Ihe  outtr  rail  of  the  freight 
line,  10  better  counter  the  frigher  eemrifttgal 
force  at  the  greatt  r  ^-jncd.  There  arc  several 
methods  of  surviym^  u  railroad  curve:  by  tan« 
gent  offsets,  by  ordinatcs  from  a  long  chord, 
by  middle  ordinates,  by  offsets  from  chords 
produced  and  by  deflection  angles.  Circum- 
stances determine  the  method  to  l>e  used.  TaWei 
are  published  giving  the  formula;  and  othor 
inform :,tinn  needed  liy  ihc  railroad  surveyor. 

Leveling. —  Ordinary  lercling  is  usually 
done  with  eitlur  a  '  i  "umpy*  or  a  "Y*  level,  the 
latter  being  favored  by  American  engineers. 
The  superiority  of  the  level  is  due  to  its 
construction,  which  permits  the  telescope  to  be 
reversed  in  the  Y's.  Some  levels  have  staifia 
wires  inserted  for  reading  distances  aod  fit 
some  cases  these  are  so  placed  thai  they  can 
be  thrown  out  of  f'  riis  hy  r(  \  rtlviiiiK'  the  eye 
pircc,  thus  makiriL;  it  jmpossiMo  l<>  make  an 
errur  l>y  reading  a  ^t.idia  wire  in-tcad  ot  the 
central  cros^wirc.  in  order  to  increase  the 
Ctotmess  and  sharpnrss  of  vision^  levels  are 
often  rendered  'inverting*  by  ooaitting  one  lens. 
Ordinary  level  rods  are  made  to  telescope— 
that  i*-.  triit:tht  n  or  shorten  —  and  are  usually 

frjduaitd  into  lett,  tenths  and  hundredths  of 
cet,  liut  they  can  l>e  read  to  thim^.mdths  <>f  a 
foot  by  the  aid  of  a  vernier  attached  to  tlie 
target.  In  precise  leveling  three  methods  arc 
practised  by  the  United  States  government,  de- 
pending tipon  the  instruments  used.  The 
United  States  engineers  employ  the  *Kem' 
level  and  a  "speaking"  rod,  the  United  States 
Ci  ist  and  Geodetic  Survey  employs  a  peculiar 
instrument  called  a  Cir<«dcsir  level,  which  re- 
quires lengthy  and  expensive  computations. 
The  United  States  Geological  Survey  employs 
a  modification  of  the  ordinary  Y  level  and 
either  '"speaking"  or  target  rods.  In  precise 
leveling  the  fore  and  back  sijdit*  must  be  taken 
at  the  same  duiance,  otherwise  a  rorr.  riion  for 
curvature  of  ihc  carih  must  Ik-  applied.  One 
method  of  rbecking  a  line  of  levels  is  to  level 
back  o\-er  the  same  line  of  pegs  Another  and 
a  better  check  method  is  to  employ  two  rods 
and  two  rodmcn  with  one  Icvelman,  two  inde> 
pendent  line*  of  tttrning  points  heinir  rmt  Pre- 
cise level  rods  are  usually  non-felrsropic.  that 
is.  maH<-  iti  one  pierc.  and  thr  wood  is  hr,Tf«*d 
and  then  paraf}im<l  firatUi  I'l  11-  .in  k  1 - 
times  on  sinps  of  metal  cuuutervunk  into  the 


wood.  The  limit  of  permissible  error  of  the 
United  States  Q>gu>t  and  Geodetic  Survey  » 
02  X  \/ distance  in  aiilcs*  the  prodact  cxprascd 

in  feet. 

Solar  Attachment—  This  is  an  instromeBt 
which  may  be  attached  to  a  comflBia  or  trut- 
sit  to  aid  111  determining  the  mcndiaii,  latitade 
and  time  by  observations  made  on  the  sun 
There  are  various  forms  manufartured.  the 
Bart  and  the  Smith  hcins;  thci^c  m'»t  txI^.^- 
sively  in  use  The  solar  i>  ii>uall\  -.1  .um!  '.o 
the  transit  telescope  and  it  is  u^ed  at  a: 
time  of  day,  the  early  morning,  late  cvcmn« 
and  noon  hours  being  avoided  for  fCMCMW  100 
lengthy  to  be  explained  here. 

In  order  to  determine  the  true  meridiaa 
from  the  sun  it  is  tucessary  to  ascertain  the 
declinatiion  of  the  sun  at  the  time  of  ohserva- 
tion.  A  solar  ephcmeris  or  nautical  alm^naf 
will  give  the  son's  dcchnation  at  noon  at 
Greenwidi,  Eaghuid*  for  each  <k.'.  o'.  the  year 
The  surveyor  nrost  correct  this  declinatioii  for 
longitude  <q.v.),  hours  from  noon,  and  r«- 
frartinn  hetrire  makintr  the  oVscp,  ati<  i-,  T>c 
retraction  turret tiuii  vanes  with  tlu  l.ititutir 
(n  v, ),  hours  from  noon  and  det  litntwrn  o: 
the  sun.  Having  found  the  declination  of  the 
needle,  the  compass-box  is  moved  so  as  to 
bring  the  needle  at  N.  and  S.  in  which  case  h 
-will  indicate  true  bearings. 
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hamson.  Sir  1.,  *  Surveying  and  Field  Work* 
(New  York  W15);  Wilson.  H.  M..  <Topo- 
graphic.  Trig.  n<-ni.  iric  and  Geodetic  Stirvcyitig' 
(New  York  1'»12). 

O  H  Packfs. 
Mining  Engineer,  San  Francisco,  Cai 
Revised  by  RfCMASD  Feam. 

SURVSYIMQ.  MuiiM.  See  SmmtviNC 

SURVEYING  INSTRUMENTS.  The  m- 

siiuimnts  used  in  the  luisiiiess  of  surv^vitv*; 
fall  into  two  general  classes:  those  n  t  l  ::,  I  . 
^eld  work  and  those  u^d  in  recording  the  beUl 
work  on  maps.  In  both  classes  there  are  tLrev 
objects  to  be  attained,  and  suiublc  instruments 
are  provided  for  each  —  the  marking  of  potiusv 
the  measurement  of  Gncs  and  the  mcasurcfnent 
oi  angles 

111  trM  W'irk  ;!u'  '^pl:i'"  i?  the  iti^trumcnt 
used  fur  the  u-niporary  1  .iMun  i  !  .i  point.  Ii 
is  made  of  stout  ir<  n  wn.,  or  slender 
steel  wire.  alH>ut  eight  tuches  long,  and 
with  a  ring  turned  at  the  top.  Ten  pins 
go  in  a  "vet*  In  field  use  it  is  cus;.'mar> 
to  tic  a  bit  of  red  tlamiel  rag  in  the  rint;  i  f  .he 
pin.  so  that  it  may  he  found  quickly  hy  the 
chainman  If  the  point  is  one  which  is  to  t^c 
mafkcfl  pcrnianeti'Iv,  the  pin  is  replaced  bv  a 
wooden  'hub"  with  a  copper  nail,  or  witii  a 
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rime  monumeat  muked  with  a  simple  cross 
cat  iMo  the  stone,  or  a  bronxe  bolt  may  be  set 
ino  a  hole  drilled  in  the  top  of  the  monument. 
For  making  linear  measurements  a  long-reo- 

ognizcd  standard  has  been  the  surveyor's  or 
(iuiiH-T  N  cJiain.  It  is  <i()  feet  in  length,  made  up 
of  100  links  of  stiflf  iron  wire  or  steel,  with  a 
ring-shaped  loop  at  each  end.  the  adjacent  links 
bcbg  connected  by  two  rings.  Each  measured 
liak  is  7.92  inches  long,  including  the  span  of 
s  coonecting  ring  at  each  endj  This  chain  is 
tti!l  in  use  for  retradnR  the  hnes  of  old  sur< 
vtys  in  which  it  was  originally  used,  particularly 
in  the  rcsnrvey  of  government  public  I^nds. 
The  more  nicjdcrii  criKiiucr's  cliain  is  100  feet 
long,  and  has  100  links;  each,  with  its  two  ad- 
jacent rings,  comprising  one  foot.  Both  of 
these  types  of  chains  are  comparatively  rude  in- 
struments, and  for  close  work  li.ive  been  sup- 
planted by  the  narrow  steel  ribbon  or  tape, 
wfaidi,  however,  in  surveyors'  parlance  goes  by 
dw  name  of  "chain."  This  is  a  continuous 
strip  of  steel,  one-ciRhth  to  three-sixteenths  of 
an  inch  in  widtJi  and  uiu  fcjrticth  to  one-lhir- 
tieib  of  an  inch  in  thickness.  It  may  be  SO  feet 
or  100  feet  in  length.  Ten-foot  divisions  are 
anrked  by  small  blocks  of  brass  soldered  Upon 
the  tteeL  the  exact  points  being  indicated  hf 
■aidics  filed  in  the  brass.  These  ribbons  are 
fefieniHy  provided  with  a  compensating  handle 
lor  \}\c  forward  end  of  the  "chain/"  This  han- 
dle is  of  two  sections  of  brass  lulling,  one  of 
which  contains  a  tlicrinoinetcr  and  an  adjust- 
ahk  scale,  so  that  the  length  of  the  "chain"  may 
be  made  longer  or  shortar  according  to  the 
leaduig  of  tlK  dMrmoBMler^die  *chjun>*  hav- 
inir  been  tested  according  to  a  given  temper- 
ature The  other  section  of  the  handle  contains 
.1  spirit  le\c],  to  ensure  that  the  measurement  is 
>:nrtl)  horizontal;  and  a  stout  helical  spring 
whjch  must  be  drawn  out  to  an  index  mark,  and 
thus  ensures  that  in  every  measurement  the  same 
degree  of  tension  is  exerted  upon  the  "chain.** 
This  type  of  chain  cannot  l>e  bundled  up  as 
with  the  link  typt,  and  a  folding  reel  is  provided 
tipon  which  It  is  safely  carried  about.  For 
short  and  precise  measurements  the  strr!  tape- 
line  is  employed.  This  is  a  ribbon  i)f  steel 
about  half  an  inch  in  width  ami  on*  -eightieth 
to  one-hundredth  of  an  inch  in  thickness.  It  is 
Ciadnated  in  feet,  tenths  and  hundredths  of  a 
tool,  10  etched  upon  the  steel  that  the  division* 
afpear  in  relief.  This  type  of  tape  line  rolls 
l^by  means  of  a  cranked  handle  into  a  leather 
case  Linen  tapes  and  combination  tapes  of 
linen  and  brass  wire  are  useful  in  some  in- 
stances, but  catinot  be  depended  upon  where  ac- 
curacj' is  important.  Tapes  and  ribfiun  "chains" 
may  be  authoritaiivelv  tested  if  sent  to  the  Su- 
pcnatendent  of  the  United  States  Coast  Survey 
at  Washington.  Measurements  of  extreme 
accnracy,  as  in  the  establishment  of  a  base  Hne 
for  tri.ini.:iilalion,  arc  made  with  "base  bars"  or 
'Compensation  bars"  so  constructed  of  iron  and 
^•ras',  that  they  remain  llic  -  nne  len^!h  regard- 
less of  changes  in  temperature.  These  bars  arc 
carried  about  in  cases  of  wood,  and  are  used  in 
Mts  of  six,  being  each  supported  on  two  stout 
tf^ods.  Another  form  ot  base  bar  is  provided 
wia  a  trough  in  which  is  kept  continually  while 
in  nse  a  mixture  of  ice-water  and  ice  —  thus 
ttisuring  a  constant  temperature  of  32°,  to  which 
she  bars  are  standardized.  Tlic  steel  alloy 
bo«n  as  "invar*  (q.T.)  is  also  used  with  etitire 
m.M— 7 
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satisfaction  within  a  certain  range  of  temper- 
atures, in  whicii  the  metal  docs  not  expand  in 
length.  For  measuring  small  vertical  distances, 
as  m  leveling,  a  telescoping  rod  is  used.  The 
type  most  in  use  is  known  as  the  New  York 
Leveling  Rod.  This  rod  is  of  maple,  about  two 
inches  square  and  nearly  seven  feet  in  length, 
and  has  a  brass  shoe  and  a  brass  cap.  The  face 
of  tlie  rod  is  graduated  into  feet,  tenths  and 
hundredths  of  a  foot,  up  to  6.50  feet  A  slid- 
ing target  of  oval  outline  has  its  centre  cat 
away  so  that  the  graduations  of  the  rod  are 
visible.  On  one  of  the  inner  cdt'^cs  of  the  tar- 
get a  vernier  is  provided  so  thai  thousandths 
of  a  foot  may  lie  read.  The  ri>d  is  made  in 
two  longitudinal  sections  do\ciaiIed  together, 
the  back  section  sliding  upon  the  front.  When 
a  vertical  distance  of  more  than  6.50  feet  is  to 
be  measured,  tfie  target  is  clamped  at  that  fig- 
ure; a  lower  clamp  loosened  and  the  hack  part 
of  the  rod  raised  upward  until  the  target  comes 
into  line.  The  reading  now  is  taken  on  the 
side  of  the  rod,  which  also  is  graduated,  so  that 
distances  up  to  12  feet  may  be  measured  to  the 
thousandth  of  a  foot.  To  ensure  the  verticality  of 
the  rod  in  the  hands  of  the  rodman,  whenawaa- 
urements  are  being  made,  the  target  is  some- 
lines  constructed  with  two  target  faces,  one 
three  or  four  inches  back  of  the  other,  the  ends 
of  the  front  face  being  cut  away,  so  that  a  view 
of  both  discs  is  had  at  once.  Any  deviation 
from  a  vertical  position  is  immediately  noticed 
through  the  lack  of  agreement  of  the  horizontal 
line  of  both  discs.  There  are  several  other 
forms  of  leveling  rods,  bat  ia  tile  United  Stales 
the  New  York  red  is  alnuflt  univflrsally  in  use 
*Spea1ring  rods*  are  those  which  are  so  painted 
as  to  be  easily  read  by  the  observer  at  the  in- 
strument, without  depciuli  iicc  upon  the  r()dman. 
This  type  is  cxcepuonally  useful  in  rapid  re- 
connaissance work,  where  long  sights  arc  taketu 
They  are  not  so  accurate,  however,  as  the  tar- 
get rod  when  it  is  carefully  used.  The  type 
most  in  favor  is  the  Philadelphia  rod.  in  which 
the  graduation  is  in  figures  six  one-himdredths 
of  an  inch  in  height,  set  with  their  centres  on 
the  lines  marking  the  tenth!?  of  the  foot.    It  is 

3uitc  easy  for  the  leveler  to  estimate  the  hun- 
redths  of  a  foot  wkIi  ).Miat  acciinucy«  bttt  101- 
possible  to  read  to  thousandths. 

'The  level  is  obviously  an  essential  instru- 
mem  in  using  the  leveling  rod,  to  mark  the 
tapper  limit  of  the  vertical  distances  measured 
upon  the  latter.  Tt  consists  of  a  telescope,  20 
inches  in  length,  in  which  the  line  of  sight  is 
carried  by  the  intersection  of  cross-hairs,  and  to 
which  is  attached  a  "bubble  tube"  of  glass  filled 
with  a  mixture  of  ether  and  alcohol  except  for 
the  long  bubble  of  air.  This  tube  is  about  eight 
inches  long  and  iJiree-fourths  of  an  inch  in 
diameter,  and  is  curved  to  a  long  radius,  the 
convexity  of  the  curve  being  set  uppermost. 
Upon  this  fart-  of  the  tube  is  a  centre  line  and 
graduations  on  either  side  of  it.  The  tube  is 
so  attached  to  the  telescope  that  it  may  be  ad- 
justed and  brought  accurately  parallel  (o  the 
line  of  sight  through  the  telescope.  The  com- 
bination of  bubble  tube  and  telesoQfe  is  revcr^ 
stble  in  its  Y-shaped  bearings,  from  whidi  it  is 
called  a  Y-lcvel ;  and  is  mounted  upon  a  frame 
with  a  long  conical  spindle  held  by  a  pair  of 
plates  between  which  are  four  leveling  screws, 
the  whole  being  attached  to  a  tripod,  as  shown 
in  the  accompanying  iUustratioQ.  A  pair  of 
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stadia  svirts  i>  oftm  .nldcd  to  the  cross-hairs 
of  the  teliscopc,  >o  that  the  distance  of  the 
leveling  rod  may  he  computed  by  taking  a  sec- 
ond reading,  above  or  below  the  level  line  at  the 
tioe  when  the  level  is  fixed.  An  ineciiinus  de- 
vice renders  ihe  sudia  wires  invisible  when  the 
cross-niirs  are  bclngr  used,  and  vice-versa.  A 
small  pocket  level  known  as  tlic  "I.fuke  Level,' 
is  of  great  usefulness  in  rccontiaissancc  work. 
In  Uiia  imtniment  the  bubble  tube  is  attached  to 


the  top  of  the  tiny  telescope,  the  upper  part  of 
which  is  cut  away,  and  a  semi-circular  mirror  at 
45  (IcKrees  placed  beneath  ii  i"  tin  u  lt  >copc. 
The  image  of  the  bubble  in  the  mirror  decides 
when  the  instrtuaciltillield  in  a  true  level  posi- 
twa.  and  at  the  tame  moment  the  point  at  whidai 
Ihe  level  Hoe  strikes  the  leveUug  rod  is  in  pUn 
view 

For  the  measurement  of  angtcs  in  the  field 
the  commoner  instruments  are  the  magnetic 
compass  ant!  the  iransit.  The  former  depends 
uiMin  a  continual  reference  of  the  direction  of  a 
line  to  the  magnetic  north-and-souih  line  indi- 
cated by  a  tnagtietic  needle  swinging  in  a  com- 
pass box,  tttt  lim  of  which  is  snduated  lo  15 
minutes  of  arc;  from  which  the  angle  can  be 
\ery  closely  estimat«  d  to  five  tnintites.  By  an 
attachment  to  the  romj'ass  it  njay  lie  made  a 
Solar  compass,  a  necessity  where  the  principal 
lines  of  the  survey  are  referred  to  the  true 
meridian,  as  in  go\ernment  surveys  of  the  pub- 
lic lands.  The  compass  may  be  still  further 
improved  by  the  addition  of  a  telescope,  which 
may  be  clamped  to  the  rear  sight,  and  this  tele- 
scope may  have  a  long  bubble  tube,  making  it 
available  for  running  levels,  and  ii  may  also 
carry  a  vertical  circle  for  meaiunng  vcriual 

anRlos 

The  transit  is  the  engineer's  instrument  of 
IHVcision  for  angular  measurements.  Ii^  i  v  cn. 
tial  factor  is  the  plate,  from  five  to  seven  mdies 
in  diameter,  bearing  graduations  of  exquiiiic 
accuracy,  to  M)  minutes  of  arc  in  the  smaller 
instruments  and  2l)  minute-  in  ilie  larger  ones. 
Verniers  .ir«    ai^ixed  at  opposite  sides  ol  the 

folate  by  wbuh  the  angular  measurement  may 
•e  made  to  .M>  seconds  in  the  one  case  or  to  Ji) 
seconds  in  the  other.  The  telescope  which  car- 
ries the  line  of  sif^t  with  the  intersection  of 
cross-hairs  is  often  fitted  with  stadb  wires  also, 
so  that  die  tangents  of  the  distances  may  lie 

measured  upon  a  levelmi;  rod  A  lotii;  bul>b1e 
ttihe  enablrs  the  engineer  to  n-e  the  ir.tUMt  tor 
all  offluiarv  leveling  work  It  i?.  not  unconi- 
mon  to  have  a  iour-mch  vertical  circle  attached. 


carried  on  four  arms,  and  reading  to  single 
minutes.  A  solar  attachment,  consisting  of 
three  arcs  of  circles,  on  which  the  latitude  of 
the  place,  the  declination  of  the  sun  and  the 
hour  of  the  day  may  be  set  off,  convcm  At 
instnnnent  into  a  solar  ttsnsit.  Where  a  ver> 
ticat  drrfe  Is  a  part  of  Ae  instnment.  this 
serves  for  the  latitude  arc.  The  transit  shown 
in  the  illustration  is  ttjuippfd  with  the  popular 
Sacgmullcr  solar  attachment  moimtid  aUnr 
the  primary  telescope  A  special  form  of  the 
transit  for  mining  engineers  has  the  axis  of  ^ 
telescope  extended  beyond  the  standard  at  mt 
side,  and  a  second  telescope  mounted  upon  it 
so  that  a  sight  may  be  made  directly  down- 
ward. For  very  accurate  and  extended  work, 
as  in  gcodetical  work,  the  telescope  of  the  tran- 
sit is  sometimes  36  inches  in  length,  the  hori- 
zontal pradriated  circle  36  inches  in  diameter 
and  the  vertical  circle  24  inches  in  diameter. 

The  plane  table  is  practically  a  drawing 
board,  ostiaUy  24  by  J6  indies.  Jm  its  simplesi 
form  the  ruler  or  *afidade>  carries  two  sishte  at 
the  ends  by  which  the  direction  is  obtained, 
the  line  of  this  direction  bein^  then  drawn  abitu: 
the  ruler  upon  a  -heet  <if  pai><  r  .iti.t.  tmi  to  thr 
board.  In  the  better  class  of  instalment  the 
sights  are  replaced  by  a  telescope,  which  some- 
times carries  sudia  wires  for  measuring 
tances,  a  compass  box  for  orientation  and  dwrt 
vertical  arcs  tor  measuring  tangents  which  mn 
not  be  covered  by  the  stadia  wires.  The  plane 
t:,b?e  is  of  n-ie  chiefly  for  rapidiv  filling  in  lopo- 
KHViibiral  details  upon  the  may  made  by  ordi- 
nary siirveyinvr  methods  The  plane  t.:bl.  shown 
in  the  accompanying  illustration  is  equipped 
with  reels  for  carr>-ing  a  continnons  roQ  of 
drawing  paper.   See  StntvnrtNG. 

Bibliorraptay^  Baker,  1.  'Engineers' 
Surveving  Instalments:  Their  Cnnstructioo. 
Adjustment  and  Txe*  (New  York  1  W>  ; 
Bausch  and  Lomb  njitiral  ('ompany,  'Metro 
Manual:  A  Handle, k  for  Kngineers'  (Roches- 
ter I'ilM:  r.nrlev,  W  .«nd  L.  E.,  'Manual  of 
the  Principal  In-trnments  u^ed  in  American 
I'n^'ineering  and  Surveying'  (Troy  I9I4>  ; 
LovcH,  VV.  H .  «The  Phwe  Table,  and  Its  Use 
in^  Sttrveying'  (New  York  190B>;  Stanley. 
\V.  F,  'Snrveving  and  Leveling  Tnstniments' 
(London  I')14)  ;  Webb,  W.  L..  and  Fish,  J.  C  L, 
'Technic  of  Surveying  InStnmentS  MM  llcdH 
od8>  (New  York  1917), 

SUftVBYt.  United  Statn  OovemswiitnL 

From  an  early  period  in  its  historx-  the  i:o\  ele- 
ment has  made  provision  for  explorina  erpe- 
ditioiis  of  variants  kinds,  mainlv  in  the  \z*t 
region  west  of  the  Mississippi  which  for  many 
years  was  a  but  littte  known  wHIdemess.  Sons* 
of  these  explorations  were  for  military  routeo 
to  the  west  and  later  came  sorve>'s  of  pnMI« 
land*  The  first  official  survey*  were  made  Sv 
a  Keugra|)her  attached  to  the  Continental  arrn> 
in  tin  Re\(ihition  and  in  1781  Thoma*  HtiTch- 
ins  ti|v.)  was  atl.icbcd  to  Greene's  division 
(Southern)  as  geographer.  After  the  Re\-olu- 
tion  he  was  retained  to  supervise  surveys  of 
the  Western  lands  and  oontinoed  in  office  mtaj 
his  death  in  1789. 

The  earliest  governmental  explonidons  !at 
the  \\\  st  l  oiild  hardly  be  regarded  a«  sur\  e>^ 
..ltlioiii,'b  manv  of  them  prepared  map>  which 
.iiMi  <!  KK.tily  In  knowledge  <»f  a  little  known 
ic'ipun.    i'o&ttion  were  dctcrmiocd  astronoa>» 
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iaHy,  and  route  maps  were  the  i>rincipal  prod- 
nets.  The  first  of  these  was  the  Lewis  and 
Clarke  expedition  sent  out  by  President  Jeffer- 
son in  1803.  One  of  its  products  was  a  map 
of  tbe  countiy  between  Lake  Saperior  and  the 
Pteific  Ocean  between  the  39di  and  4Mi  paral- 
Ifis  Major  Z.  M.  Pike's  expeditions  in  1805- 
07  to  the  sources  of  the  Mississippi  and  of  the 
.\rkansas  and  Red  rivers  were  fruitful  of  RC- 
ographic  results  Major  S.  H.  Lon^s  expedi- 
tion from  Pittsburgh  tO  Ae  Rocky  Mountains 
in  1819  and  1820  was  under  order  of  the  Sec- 
nelaiy  of  War.  In  1823  Long  made  another 
ipamey  to  the  Great  Lakes  and  the  source  of 
Saint  Peter's  River.  Sextant  and  pocket  chro- 
nometer were  used,  distances  were  estimated 
and  courses  were  taken  l)y  compasses.  The  most 
dabotate  early  survey  was  that  of  J  C.  Rrown 
of  a  road  from  Osage  to  Taos  in  1825-27. 
diain  compass  and  a  good  sextant  were  used 
and  a  large  scale  map  prepared.  Similar  to  it 
are  the  surveys  by  R.  Richardson  of  a  road 
from  Little  Rock  to  Fort  Gibson  in  1826,  and 
a  survey  by  Dimmork  In  1838  for  a  military 
road  from  Fort  Smith  to  Fort  Leavenworth. 
In  1832  Lieutenant  Allen  on  the  Schoolcraft 
expedition  made  an  excellent  map  on  a  scale 
of  SJ5  miles  to  an  inch,  of  the  head  of  the 
l&riisimi  Valley  bat  -an  tfie  dutmoca  wert 
cMinatedC  He  was  the  discoverer  of  tfie 
worce  of  the  p:reat  river. 

The  Bonneville  expedition  in  1832-36  was 
QOt  under  governmental  authority  although 
Bonneville  was  an  anny  officer.  The  \Afilkea 
eiq^tion  in  1841  aorveycd  part  of  Coltnnbia 
River.  The  first  of  die  early  ejcpcditions  whtdi 
could  be  regarded  as  a  geolofji^ical  survey  was 
made  by  Featherstonhaugh  in  1834  to  the 


Oz.irk  rCRion.  The  following  year  hi";  obser- 
vations were  e.xfcndcd  alon^^  the  Coutcau  des 
Prairies  l>etween  the  Missouri  and  Minnesota 
rivers.  In  1838  Nicollet  was  sent  by  Colonel 
Abert  of  the  United  States  Army  Engineers  to 
make  a  map  of  die  hydrographfe  basin  of  the 
Mississippi  River.  In  1830  ar.d  1848  D  D. 
Owen  made  surveys  of  mineral  laiid.^  of  the 
Northwest  extending  to  Lake  Superior  and 
covering  an  area  of  i>7,0C)0  square  miles.  These 
survevs  were  made  for  the  United  States  Land 
Office.  In  1847-48  C  T.  Jackson  and  J.  D. 
Foster  and  J.  W.  Whitney  operating  under 
orders  of  the  Secretary  of  the  Treasury  ex- 
tended this  work  in  the  copper  district  of  the 
Livkc  Superior  region. 

Corps  of  Engineers,  United  States  Army. 
—  A  large  amount  of  surveying  was  done  \jy  the 
topographical  engineers  of  the  United  States 
army.  The  first  notable  expedition  under  that 
bureau  was  N.  Nicollet's  explorations  of  the 
basin  of  the  upper  Mississippi  River  in  1836-10 
which  rc^^iiltcil  in  a  nirij)  which  is  rcgardi  d  as  a 
most  imjxirtain  contribution  of  American  geog- 
raphy. His  surveys  were  hirgely  instrumental 
and  he  used  a  barometer  for  ascertaining  ele- 
vations. The  Fremont  expedition  in  1842  re- 
sulted is  a  valuable  nap  on  the  millionth  scale» 
of  the  countiy  from  the  forks  of  Platte  River 
to  South  Pass  between  the  43d  and  45tli  paral- 
lels. Expeditions  by  Fremont  in  following  years 
1843-46  extended  his  observations  westward  to 
the  Pacific  Ocean  and  the  surveys  made  were 
die  basis  for  important  new  maps. 

The  following  is  a  list  of  some  o£  the  more 
notable  army  expeditions  and  surveys  from 
1836  to  1879  (excepting  the  surveys  for  Pacific 
railroads  wiuch  are  noted  ou  following  page) ; 


List  or  PtiwciFAi.  Stntvm  vmm  thk  BmsAtr  or  TowxautwiiCAL  Qmps  op  Ewmjimm, 

Unitkh  States  Army. 

1136-40  I.  N.  Niciillet     .   ,   ^PV^  Misstumppi  Baain. 

U42  Lieut.  I.  C.  I>y«mont   Miiaoah  River  to  Rocky  MooaMlu. 

ISiKM.  ~  ~ 

IM4. ... 
1845 
IS4«-47 
1S49.  . . 
IM7  . 
IW 
1849 


Premont   Rocky  Mu.  ami  t<>  Oregon  and  noftlMni  CaUConia. 

S.-111  .\rti>ni  1  to  Saltillo,  Mcxic*). 


IM»-S0   Capt.  H.  Sunabitry 

IM«   Capt.  John  Pope 

I&50..,.  ~  "  ' 

liS»-5l 
IHI..., 
ISS2 


IS52  C»pt.  R.  B.  Marcy 

I85J  ...... 


Capt.  J.  C.  I 

Cwt-C.  W.  HoKhct.   

Ucut,  J.  W.  Abert   Brt-vcen  Platte  River  an<t  Uth  Purxllcl      RsdV  lili. 

111^.  WBI.  H.  Emory   Port  Leavenworth,  Mu..  to  San  Lhogu,  Cal. 

Uaot.  G.  H.  Derby  Pan  ol  Sftcramento  VtOur. 

Lieut  j.  D.  Wdwter  Rio  Grande  from  nortb  of  VbUmm^ 

Lieut.  J.  H.  Simpson....   Road  Irm  Fort  Smith  to  Siata 

Lieut.  J.  H.  Simpion...   Navajo  County. 

VaJey  of  Great  Salt  Lake.  * 
Red  River  of  the  North. 

R.  H.  ICem. . .'.  1   Rio  Pcco«. 

Capt.  SitgwaTHa  tad  LiMt.  Woodnrfl  Survey  of  Crock  Boundary. 

Capt.  Sitcnavaa   Down  Zuni  and  Colorado  river*. 

"  *    t.  Derby  Colurado  River  Mi.uth  to  Fort  Vl 


To  smtroet  of  Red  River. 


Ipt.  J.  H.  Reno   nij!  Siriui  ti>  MciKlOt*. 

>m   Lieut.  G.  H.  Derby   Orecm  an<i  WaifategtOB  TmHoriHb 

IMS   Lieut.  G.  H.  Mendell   Snake  River. 

XISS  Lieut.  G.  K.  Warren....,   Dakota  and  Sioux  C.ninty. 

lUA  Lieut.  G.  K.  Warren.   Mimouri  and  Yellowst>mc  rivers. 

1M7  ,   Lieut,  G.  IC  Wamn  Territory  oi  Nebraska  and  Black  Hills. 

  Lieut.  J.  C.  Ivaa....   Colorado  River  from  Port  Vurna  t..  (Irand  Canyvn, 

 J.  N.  Macoinb   Santa  Pi  to  junction  of  Green  ani  Gran>l  river*. 

tSS9  Capt.  J.  H.  flimpwm   Great  Salt  Lake  Vatley. 

ISS»-40  Cant.  w.  P.  Reynolds   Headwater*  of  Yeltowitaiie  and  MiwiMvi  riven.  . 

U59  J.  B.  Dixon   Route  from  Port  OdlM.  On.,  to  Gnat  Salt  Laka 

Valley. 

tM9  Capt.  Chas  W  RayiBoad   Yukon  River  Basin. 

  Lieut.  G«u.  M.  VMiaalar.   Southern  and  southeastern  Nevada. 

1870  Capt.  D.  P.  Heap  Nortbeni  Montana  and  DakoU. 

tS71  Capta.J.  W.  Baiiow  and  D.  P.  Bhu»  Uppcr  Yritowatone  County. 

K7I   Capt.  W.  A.  Jmtm  Uurtah  Mountain!. 

1173   Capt.  Wm.  Ludlow  Ydlow«tone  River. 

1873   Lieut.  E.  H.  Ruffner...  U*e  C>unty. 

U7J   Capt.  W.  A.  Jooe*   Northwesti-m  WyominaLmd  YeHowitone  Park. 

tt74   Lieuu.  B.  H.  RufFner  and  Anderson   Port  Gurl.tnd.  ColOw,  to  nM  Wiofate.  N.  Mcs. 

U74  Capt.  Wm.  Ludlow   Black  Hills. 

un   Capt.  Wm.  Ludlow  Canoil.  Mont.,  to  YaUomloiia  Farlc. 

un  Capt.  W.  S.  Stanton  Mgfaom  and  Yellowtilona  TaOay. 

Capt.  W.  S.  Stanton  Rootaa  m  Wyoming. 

Q«t.  a  M.  WhMkr  GatwMwtflwwyi  — tai  lOQth  M«ridi»B. 
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Then  were  also  Bany  rccotmaibsancc  trips 
and  explorattoas  for  roads  which  can  hardly 
be  called  surveys.  Some  of  the  maps  were  not 
imblished  but  rcmaio  00  file  io  ilic  War  De- 
partment. 

BUck  Hills  Survey  — In  1874  Capt.  W. 
Liidluw  made  expeditions  throuKh  the  Black 
HilU  of  South  Dakota  with  N.  if.  W  incheU  as 
geologist  The  results  were  given  in  a  quarto 
volume  iswed  in  1875.  Later  the  Indian  Bm 
reau  sent  an  expedition  imder  W.  P.  Jeancy  and 
H.  E.  Newton  to  investigate  reports  of  gold  in 
these  hills  and  a  quarto  report  with  f'i!:ii  o{ 
maps  was  published  by  the  Survey  of  tht  ixLucky 
Mnitt  tain  region. 

Pacific  Railroads.— In  1853  the  War  De- 
partment bcgpn  a  series  of  explorations  for 
routes  for  railroads  arr(>>;<;  the  Far  West.  The 
expeditions  were  cunducicd  bv  army  officers 
but  had  topographic  and  geologic  assistants, 
who  made  stirveys  of  various  lands.  AmoiiK 
diese  geologists  were  Jules  Marcou,  Thomas 
Antisefl,  T  S.  Newberry.  W.  P.  BUkc  and 
James  Sclii' !  The  routes  surveyed  were  not 
far  from  the  several  transcontinental  railroad 
lines  of  to-day.  The  results  were  published  in 
li  quarto  volumes  which  contain  not  only 
geographic  results  of  the  tisrvcys  but  a  hrgtt 
amount  of  information  on  natural  history,  re- 
sources, etc. 

International  Boundaries.— The  boundaries 
of  fbe  United  States  have  been  surveyed  by 
varicns  i  rL-anizations.  In  IHIH  surveys  were 
begun  on  the  northern  boundarir^  of  \'cw  York, 
New  Hampshire  and  Maine  by  I'nited  States 
army  engineers.  ^In  1822(?)  the  Northwest 
Boundary  Commission,  appointed  under  die 
Treaty  of  Cfhent,  made  a  survey  of  the  boundary 
in  the  region  about  the  otitlct  of  Ijike  Superior, 
and  in  l)^r7-61  the  I'niteci  Slates  Commission 
working  under  dircctiuii  dt  the  Stale  Depart- 
ment surveyed  the  tumtularv  west  from  lo^^,'i- 
tude  110'.  In  1872-75  the  United  States  Bound- 
ary Commission  under  the  State  Department 
•urvcyed  the  Canadian  boundary  along  the  49th 
parallel  and  a  narrow  strip  of  contiguous 
country  from  Lake  of  the  Woods  to  the  Rocky 
Mountains,  connecting  there  with  the  survey 
from  tin  ..  <  1  The  Loui>-iana-Texas  Hue  sur- 
vey in  IMO  was  made  jointly  by  engineers  of 
the  United  States  army  and  surveyors  ap- 
pointed by  Texas.  The  results  are  in  Senate 
Ex.  Doc,  199,  27th  Congress,  2d  Session.  Con- 
siderable boundary  surveying  has  been  done  by 
the  Coast  and  Geodetic  Survey.  The  Mexican 
Boundary  Survey  was  made  by  Maj  W  H 
Fmory  in  185S  56  and  its  results  were  pnMi'>hed 
in  I  wo  (inario  volumes  which  included  K'"'"--'! 
observations  by  Tarry  and  Scliott  D<i.iiltd 
remapping  of  this  boundary  in  IR"^""'  w.i'i  done 
by  a  joint  International  Boundary  CommisMon 
consisting  of  diree  Mexican  members,  two 
army  engineers  and  a  member  of  the  United 
States  Osast  Survey.  The  result  was  a  folio 
of  maps  sha\<.  ini:  topo(;raphy  and  profiles  from 
El  Paso  to  the  I'acihc  The  soathem  botmdary 
of  Kan^.is  wa*  survevcd  liy  I.icut.-Col-  J  E. 
John>on  in  1>:57  and  the  Texas  boundary  in 
18.58-60  by  a  commission  organized  by  the 
Interior  Department 

Luke  Surrey.—  A  survey  of  the  Groat  Lakes 
was  made  by  the  War  Department  (corps  of 
ei«ineers)  in  1841  lu  m\.  Very  deuiled 
charts  (79)  were  ptepared  of  the  lakes,  their 


shores  and  of  the  straits  and  rivers  immedutely 
couaected  with  lake  mvtgatioa.  in  187^;9 
diis  wotit  was  extended  down  Ae  Mississippi 

River  to  Memphis. 

Hayden  Surveys.—  The  survey  under  F.  V. 
Harden  began  in  1.S67  for  the  ( iciicral  Land 
Oflice  and  its  work  was  in  Nebraska  Territor>, 
but  it  was  not  until  1871  that  it  began  mudi 
survcN-ing.  In  1873  it  became  the  United  States 
Cieulugical  and  Geographical  Survey  of  At 
Territories  and  in  Uic  next  five  years  covered 
170,000  square  miles  with  topographic  and 
Keolo^ic  mapping,  mostly  in  T".  .jorado.  \\  yom- 
nsK,  Idaho  and  Montana  James  T  Gardner 
was  chief  geographer  and  .\.  D  \\  lUon  and 
Henry  Gannett  were  in  charge  01  parts  of  the 
work.  The  principal  geologists  were  A.  C. 
Peale.  W.  H.  Hobnes.  A.  R.  Marvine,  F.  R 
Endlicfa  and  F.  V.  Hayden.  Twelve  anmtsl 
reports  and  a  series  of  quarto  oiemoirs  were 
published. 

Geological  and  Geographical  Survey  of 
Rocky  Mountain  Region.— Tht  >c  Mirve\s  were 
ortrani/cd  and  conducted  by  .Maj.  J  W  I'owtU 
under  the  Interior  Department.  In  Ma}or 
Powell  made  his  famous  boat  trip  through  the 
Grand  Canyon  under  auspices  of  Smithsonian 
Institution.  In  1871  continuation  of  Us  ex- 
planatory work  in  the  West  was  provided  for 
by  tlic  government  and  from  that  time  to  \&i 
an  area  of  67.000  square  miles  was  covered  ht 
topographic  and  geological  sllrvcy^  A.  H 
Tnompson  was  cliK-f  K'>"oKrapher  an<]  <V  K 
Gilbert.  EL  K  Howell.  Capt.  C.  E.  Dutton  and 
C.  A.  VVhite  were  assistant  geologists. 

Fortieth  Parallel  Survey.— This  survey 
organized  and  conducted  by  Clarence  Kinv  and 
under  direction  of  the  chief  of  engineers^  United 
States  army,  operated  from  \9N  to  1872.  It 
prepared  topographic  (contour)  maps  and  theo- 
logical map  of  a  wide  strip  of  couiitrv  contigu- 
ous to  the  AOth  parallel  west  of  the  lo'th  mcnd- 
ian.  The  k< olo^ical  work  was  by  Qarcnce  Kiiuz. 
S.  F.  Emmons.  Arnold  Hague  and  Jantes  D. 
Hague,  lohn  D.  (Gardner  was  in  charge  of 
topographic  work.  The  results  were  published 
in  seven  quarto  volumes  and  a  folio. 

Wheeler  Survey.— From  1869-?)  exteriMve 
explorations  were  made  in  the  West  under 
direction  of  Capt  G  M  W  heeler  oi  the  Liuied 
.States  army  engineers  The  title  of  the  organ- 
Liation  was  United  States  Geographical  Sttrve>'S 
west  of  the  lOOtfi  meridian.  Many  hadmrad 
tofwgraphic  maos  were  prepared  of  parts  of 
Arizona.  Utah,  New  Meiacn  and  Colorado  and 
the  gcologv-  of  various  regions  was  mapped  hjT 
G  K  Gilbert.  A  R  Marvine.  E  E  HoweO, 
J  I.  Stevenson,  1  C.  Kussel!  and  others  The 
priiirip.il  rrsnlts  were  putilished  in  three  <|uartO 
y,Anu:' -  i,,.ud  in  ]87.\  IS.S1  and  18«Q. 

United  States  Geological  Survey. —  In 
1876  there  were  four  geological  *ur\eys  in 
tmgress,  the  Havden,  King,  ^\lleeler  and 
Powell  with  some  duplication  of  work,  a  coeidi- 
tion  which  roused  so  nnuh  rriticism  that  Cor»- 
grcss  referred  the  consider.iiion  of  the  con- 
tiiuiai:  e  of  the  work  tr»  the  National  Ac.tden:> 
of  Si  11  iicc  That  liody  recommended  the  sufa^' 
stitution  <'i  a  single  organitalion  for  the  toplK 
graphic  and  geolottic  work,  and  accordingly  ia 
1879  Congress  created  the  United  States  Geo* 
logical  Survey  (q.v.)  as  a  bureau  of  the  In- 
terior Department.  This  mrvey  has  been 
cootiaued  by  aamial  appra^iiatioa  (aboot  |I.SOa^o 
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ODD  in  1917).  tt  has  made  detailed  topoera^hic 
maps  of  40  per  cent  of  the  area  of  the  United 
Slates.  Large  areas  have  also  been  mapped 
^-cf  lodcally.  considerable  public  land  classified 
in  various  ways  and  water  resources  determined. 
The  maps  are  on  various  scales  and  sold  nt  cost 
of  paper  and  printing,  most  of  tht  m  by  the 
Mtffejr.  Many  of  the  geological  reports  are 
for  gratittious  distribntion.  Two  hundred  and 
eleven  folios  of  the  Geologic  Atlas  tiie 
United  States  have  been  iatued  wkicb  Sdl  flMfl 
25  to  75  cents  each. 

Reclamation  Service. —  Many  detailed  sur- 
veys have  been  made  by  the  Reclamation  Serv- 
ice hi  eooneetioD  wiUi  ns  variotts  projects,  and 
many  suggested  ones.  Some  of  the  rcaoltiac 
maps  have  been  issued  in  the  various  anmnu 
icpons  of  the  bure.-iu  and  others  arc  filed. 

Isthmian  Surveys. —  Many  surveys  have 
been  made  by  parties  sent  to  the  Central 
America  and  Panama  by  the  United  States  gov- 
ernment tu  obtain  data  for  canal  routes. 

General  Land  Office.— The  General  Land 
OSm  created  In  1812  (see  Pmuc  Lands)  and 
Mncc  1849  a  bureau  of  the  Interior  Department, 
has  surveyed  a  large  proportion  of  the  public 
lands  m  the  States  west  of  the  Mississippi 
River,  except  Texas,  and  also  Ohio,  lUinots. 
Indiana,  Florida,  Alabama,  Wisconsin  and 
iiicbigan.  Many  of  the  State  lines  were  nm 
hy  die  Land  Office.  In  the  surveys  by  this 
^u^C3U  public  lands  are  divided  into  townships 
vix  miles  square,  comprisinfj  36  sections  one  mile 
square,  the  latter  divided  into  quLirter  sections 
of  160  acres  and  in  some  cascii,  minor  divisions, 
a  system  devised  by  Lieutenant- Colonel  lifsws* 
fidd  in  180J.  The  cndofling  lines  are  due  north 
and  lODth  and  east  and  west  and  owin^  to  con> 
Hrjcncc  of  meridians  and  var>-inB;  lenpth  of 
parallels  at  diflferent  latitudes  the  divisions  arc 
only  approximate.  The  townships  are  num- 
bered cast  and  west  from  prime  meridians,  and 
aonh  and  south  fram  standard  parallels.  The 
scction«k  ordinarily  a  ndle  aQuara,  ara  mmbered 
dMs: 
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Thus,  for  instance,  a  piece  of  land  is  dcsiK'- 
natcd  NW^  Sec.  28.  T.  19  S.  R.  28  W  New 
Mexico.  Farther  subdivision  is  indicated  by 
yi  sections,  and  odd  areas  as  lots.  Tl\e 
no^  are  prepared  on  a  scale  of  two  inches 
to  one  mile  and  in  most  cases  the  con- 
figuration of  die  land  is  represented  by 
hKhorcs   eiEoepting  fat   fatter  worfc   in  a 


few  Indian  reservations  where  contour  KtMS 
have  been  used.  This  mapping  covers  most 
of  the  smooth   surfaced   or  rolling  lands 

but  large  areas  of  mountain  lands  arc  not 
yet  subdivided.  The  maps  arc  not  issued  but 
held  in  file  in  the  general  land  ofVice  and  local 
land  offices  in  various  public  land  States.  The 
bureau  does,  however,  issue  general  maps  of 
the  States  and  of  the  United  States  compiled 
largely  from  its  own  surveys. 

Coast  and  Geodetic  Survey.—  The  work  of 
mapping  the  coast  of  the  United  States  was 
initiated  by  Congress,  10  Feb.  1807,  on  recom- 
mendation of  Thomas  Jefferson,  with  an  appro- 
priation of  $50,000.  F.  R.  Hassler  was  its  first 
superintendent,  beginning  work  in  1816  and 
continuing  to  29  April  1818  as  a  burcan  of 
the  Treasury  DepartmcnL  The  sttrvcars  were 
then  continued  by  At  Uidted  States  am^  en- 
gineers and  by  officers  of  the  navy  until  the 
bureau  resumed  operations  a^^'ain  in  1832  under 
the  Navy  Department  with  Hastier  again  as 
superintendent.  On  reorganization  late  in  1843 
A.  D.  Bache  became  superintendent  and  he  con- 
tinued in  charge  until  his  death  in  1867.  Pierce, 
Patterson,  Hilgard,  Thorn,  Mendenhall,  Duf- 
field,  Pritchett,  Tittmann  and  Joofls  were  later 
superintendents.  The  geodetic  work  or  deter- 
mination of  the  form  of  the  earth  was  made  an 
additional  function  of  the  survey  in  1878.  The 
survey  has  prepared  charts  of  the  coasts  and 
exterior  waterways  of  the  United  States  and 
of  parts  of  its  possessions,  and  mapped  more  or 
less  of  the  coast,  the  District  of  Columbia  and 
o^r  areas.  Many  special  reports  on  geodesy, 
tide  tables  and  scientific  researches  of  the 
bureau  have  been  issued.  The  charts  which 
are  issued  in  sheets  of  various  sizes  and  scales 
are  sold  at  low  rates  directly  by  the  bureau 
and  by  local  agents  in  seaboard  cities. 

MWaaipf  aod  MiaMvri  River  Commia- 
siona^The  cng^uwen  corps.  War  Department 
has  made  a  detailed  survey  of  the  Mississippi 
River  and  of  its  principal  tributaries,  showing 
topography  of  the  shore,  1876-84.  These  sur« 
veys  were  intended  primarily  for  guidance  in 
the  many  engineering  oroblems  couttotad  with 
improving  the  waters  for  navigation,  a  task  on 
which  the  government  had  expended  nearly 
$15a000.000  up  to  end  of  June  1916.  The  War 
Department  has  made  special  surveys  for  many 
river  and  harbor  improvement  projects 

Hydrographic  Office  (q.v.).— To  this  branch 
of  the  Navigation  Bureau  of  the  Navy  Depart- 
ment is  entrusted  the  preparation  of  many  kinds- 
of  data  relating  tO  liav^tion.  Numerous  maps 
are  produced  m  maiqr  cases  based  on  original 
surveys. 

Forest  Service.— The  Forest  Service  of 
the  Agricultural  Department  has  made  sur- 
veys in  most  of  the  Forest  Reservations  in  some 
cases  with  detailed  representation  of  topography 
and  distribution  of  various  kinds  of  timber.  A 
series  of  atlases  has  been  pijblished  and  many 
maps  are  on  file  in  the  various  offices  of  the 
bureau.  Some  work  of  this  kind  w.is  also  done 
by  the  I'nitcd  States  Gcolosriral  Survey  in  1897- 
1900  and  many  maps  were  published  in  annual 
reports  and  professional  papers.  Since  1897 
this  sur\'e>-  obtains  data  as  to  forested  areas  in 
all  districts  mapped  tMOgraphically. 

8^  Sinveya.— The  Agricultural  Depart- 
ment has  made  snrvcgrs  of  soils  in  many  parts 
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of  Ike  United  States,  fwiblishiag  the  ronlu  4» 
the  det^lerf  topographic  maps  by  the  Uoilra 

Slates  GcuIok'  .il  Sur\iy.  These  soil  anpS 
are  i>«suc<!  for  K'-»'ui;oii>  distribution 

Biological  Survey.— The  Akru  uhural  De- 
partment is  also  cotiducliiij{  a  survey  to  ascer- 
tain the  geosnphic  distribudon  of  aniaMb  and 
plants. 

Bibliography.—  'United   States  Geological 
and  Geographic  Survey$,»  G.  M,  Whcclcr.  Vol 
L  pp.  51'>-745:  'Report  of  Third  Intenatieoal 

Geo^Taphic  CoiiKress'  (Venice.  Italy,  by  G.  M. 
Whcclcr,  48th  Congress,  Second  Session.  H 
of  R.  Kx  Dfxr  270.  1885)  :  Emmons.  S.  F .  'Thv 
(icolc>Ky  of  Government  Fxploraf ions'  ((jco- 
k*gical  Socictv  ui  \V.i-hiii«ti)ii.  ISOfS)  .  Merrill, 
G.  P-.  'Contrif>ii:ion>  lo  the  History  of  Aroeri- 
can  Gculug\ '  ( Kcixirt  of  I'nited Slatcs  Naitooal 
Miucum.  1904.  pp.  189-7M). 

N.  H.  DAKIQIf. 

SUSA.  <>oo'sa,  Persia,  capital  of  the  prov- 
ince of  Susiana  or  Klam.  on  the  fiuaspcs 
River.  miles  west  of  Shunter,  was  one  of  the 
celebrated  otics  of  the  Old  World,  renowned 
is  fiibiical  hisioty.  Shushaia,  wwining  lilies^  is 
dhided  to  in  tbe  Old  Tettament  and  oo  the 
cuneiform  tablets  of  .\s<yria.  It  has  a  rec- 
tan^lar  form  without  walls,  but  pos<<5Sed  a 
strotK-ly  fortititd  citadel,  which  end  i>ed  the 
stately  palace  and  one  of  the  most  imp*)rtant 
treasuries  of  the  Persian  kinKdom.  Numerous 
ruif'.  water  the  plain  itt  which  it  stands,  some 
of  which  partly  surrounded  the  ancient  city. 
Ail  the  Perstaa  kitucs.  beginoiiiK  with  Oaritu  I, 
erected  heautiful  palaces,  the  remains  of  whicii 
ticlonc  to  the  mo^t  maffiiificent  njiti^  of  .\six 
It  was  here  that  F-Sther's  intriifue  wa>  de\ eloped; 
Daniel  saw  the  \isioti  at  Shush.-ui.  and  here  he 
was  l  urietl  Consult  BilU  rhcck,  'Susa'  ( Leip- 
/IK  I8MJ>.  Ihculafov.  'L'Acropolc  de  Suse' 
(Paris  18ri8-92):  de  Morsau.  )^  'FotiiUcs  i 
Sa*e»  (Pang  1900). 

SUSAN  NIPPER,  a  character  in  'Dombry 
and  Son*  by  Charles  Dickens.  She  is  an 
attendant  upon  Florence  Donbcy  and  it  HOMI 
for  her  sharp  tonfruc. 

SUSANNA,  soo-zin'a^  the  Jewish  wocnan 

who  fifnircs  in  the  book  o!  Susanna,  as  the  in- 
tended victim  of  two  elders  who  oTitained  her 
condemnatifiii  to  dcntb  on  a  faUo  rhar^c  The 
prophet  iViuiel  pr<i\c<1  hc-r  ifi  \<*-  inrifxcnt.  and 
Ohtaitir-^!  a  rcxersal  of  the  --ciiteiirr  The  date 
of  about  tW  nr.,  is  ascribed  to  the  cv-enL 
Sec  SfVAiritA.  Book  or;  BraiB. 

SUSANNA.  Book  of.  the  l.Vh  chapter  of 
Daiiifl  in  tin  S<p!ii.i.j;n'  \cr>ion  of  thr  Old 
Tc">t.imcnt  It  is  i  ;'trd  as  canonical  by  Ro- 
i:ian  r.ttholics.  (h:;  rejected  b>  I'ron  -lants. 
(  S' »  Hnii  K'  Ciioult  K.i\.  D-  M.  iii  Charles. 
'The  Apocr\-pha  and  Pscudcpigrapha  of  the  Old 
Testament*  (Oxford  1013). 

SUSPENSION.  i»i  .jtT  „  Ian:  a  censure  of 
\»biih  a  cKriOTnaii  i-  'orbi  ldt-n  to  exercise  his 
■  relet  i  r  ti.  i'i|..v  tir  triMt^  ..f  hi>  fxnefice. 
Partial  su*[>t[iNioii  nihil. i:n  a  clenc  trom  the 
cxeriis<-  of  bi>  •.|niini.il  i iii)ciiuii>,  «ir  from  the 
administration  ui  his  btnctwc.  or  only  from  a 
part  of  his  sacred  functioos:  for  exanple,  a 
i>i%hop  mav  be  suspended  from  ordaininc  and 
>et  be  perfectly  free  lo  govrni  his  tSocese  En- 
tire  stispcnsioa  pnihitiats  all  use  of  older,  juria- 


or  ^tt^    la  the  ^rgH^  cMoa  law, 
at  in  thai  of  tfie  Roman  QinbBc  CIrardt.  a 

suspension  is  removed  by  absolution,  by  revo- 
cation of  the  censure  by  the  person  inflicting 
it  or  b\  dispensation 

SUSPENSION  BRIDGE.  Sec  Baiuz. 

SUSPENSION  RAILWAY,  a  railway  in 

which  the  carriat'c  is  suspcndf!  from  an  cte* 
vated  cable  or  track.    Sec  Monorau- 

SUSQUBHANNA.  Pa.,  boroogh  of  Sus- 
qnehanna,  on  the  Susqadunna  River  and  on  the 

Erie  Railroad.  It  is  38  miles  nofih  of  Qir- 
bondale  and  23  miles  sootheast  of  Rincham- 
ton.  N'.  Y.  It  has  machine  shops,  chemical 
work^  nnd  manufacttirrs  of  wwtUiug  nHKhnCS 

and  metal  ware.    Pop.  3,47&. 

SUSQUEHANNA.  flMwMrin'f.  a  river 

formed  by  two  branches,  an  eastern  or  northern 
and  a  western,  which  time  at  Nonhmnberland 
in  PcnMgrlvBnta.  The  eastern  branch,  which  is 
conridered  die  main  stream,  issues  from  Lake 

Otsego  in  New  York,  and  has  a  length  of  a?>out 
miles  The  western  branch  rises  in  the 
western  slope  of  the  .MIephenies.  and  flows  very 
circuitouslv  east-southeast  for  about  200  miles. 
The  unit rd  stream  flows  south  and  southeast, 
passing  Harrisbure,  \V  ilkesbarre  and  Bin{;ham> 
ton.  \  v..  enters  Mar>-land.  and  after  a  coOfVC 
of  about  150  miles  flows  into  the  northern  «sk- 
tremity  of  Chesapeake  Bay  at  Port  Depodt 
The  navigation  was  much  obstructed  by  rapids, 
but  by  constmctinir  caiuds  the  river  has  been 
made  na>-igable  for  a  OOMidefnUc  diataOBt 
from  the  Chesapeake. 

SUSQUEHANNA  C<HfPAllT.  TIml  in 

American  history  a  land  COBiaaiqr  ton—d  In 

1754.  chiefly  by  ConMcticW  lumen,  for  An 

colonization  of  the  Wvoming  coomrv  Bv  a 
treaty  with  the  Fhre  I^atiotu,  11  July  17S4,  an 
enormous  tract  of  foi!!nr\  was  purchased  ft>r 
$10,000.  It  bcfjan  at  thr  s.  uthem  boondarv-  of 
Connecticut  and  followed  in  a  northerK  (i  r. 
tion  the  course  of  the  Su><nehanna  to  nonhem 
Permsylvania.  In  1785--8b  many  <hspitces  arose 
between  the  Susquehanna  Company  and  the 
Pennsylvania  claimams  of  the  terriiMy.  This 
was  ralli  il  thr  "Pennamite  War  • 

SUSQUEHANNA  UNIVERSITY.  a 
Ijllheran  institution  of  hiRher  t-dncation  at 
Selingsi;r<.ve,  Pa.,  fotuidcd  in  18^8.  The  faculty 
numlKf-.  22:  the  average  annual  attendance  of 
students  IX  iZy;  tuition  fees  are  $75  to  |90: 
Hvins-  expenses,  boafd,  «tc.  $175  to  $225;  the 
pfodnctivc  funds  anMNMt  to  $72,000;  die  total 
mcome.  wdnding  tnHion  and  incidental  chargea. 
amounts  to  $42.0lW  The  college  colors  are 
oranRc-maroon  The  Hbrary  contains  o\-er 
16.<XK)  volumes  The  numtK-r  of  KradnMca  MOe 
organization  number  over  l.CUO 

8U88I8TINNAKO.  the  Spider,  was  ac- 
cordfav  to  the  Sia  Indians  of  New  Mcxko, 
the  first  of  all  hritifd  in  the  lower  world.  He 

lay  out  the  directions  by  drawing  nnc  line  of 
meal  from  east  to  west  and  .mother  from 
north  to  south  V.  iihin  the  ma^ic  confines  thus 
laid  out  he  -  .ou  his  magic  son^:>  and  rattled  hiS 
mak'ic  raf.le.  and  as  he  san^;  and  rattled  pcool^ 
animals,  birds  and  inseirts  appeared  at  nis 
call  He  created  two  mothers  i*ho  wcrc 
the  mothers  of  all;  then  he  disndcd  the  peo- 
ple into  dans,  after  he  had  created  tlj$  ennk 
tor  thea^  and  ha  made  the  Qood 
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the  Lightning  People,  the  Thunder  People  and 
the  Rainbow  People,  and  he  cummanded  them 
to  work  for  the  people  of  H.iart-.  (  tlu  i-arth). 
He  divided  the  world  into  throe  parts :  Haarts 
(the  earth);  Tinia  (the  mid-plain);  and  Hu- 
waloi  (the  unpcr  puuii);  and  to  the  Qonds 
and  the  Rainbow  ne  gave  the  Middle  Plain. 
WTien  all  this  had  been  done  be  bad  the  tuo 
original  mothers  create  the  suti,  the  moon  and 
the  stars. 

SUSTENTATION  FUND,  the  name  ve- 
ctfically  applied  in  the  PresbytMlan  denomina- 
tion to  a  fund  for  the  support  of  poorer 
churches.  All  important  reliffious  bodies  have 
funds  of  this  character.  The  object  is  to  en- 
able communities  unable  from  their  own  meaus 
to  support  properly  a  pastor  or  minister,  tO 
have  the  benefit  of  religious  services. 

SUTHERLAND,  Alexander,  Canadian 
Methodist  clerg>man:  b.  Guclph,  Ontario,  17 
Sept.  18JJ;  d.  1910.  He  learned  the  printer's 
trade,  but  studied  for  the  ministry  and  in  1839 
was  licensed  as  a  preacher  and  stationed  at 
Niagara.  He  removed  to  Therold  in  1861  and 
afterward  preached  at  DmmmondviUe,  Ham- 
ihon.  Yoricville  Toronto  and  Montreal  He 
was  5ecrctar>'  of  the  Conference  in  1870-71,  and 
after  the  union  of  the  Methodist  churches  in 
Canada  he  was  secretary  and  treasurer  of  the 
nussions  of  the  Church.  In  this  capacity  he 
made  extended  tours  of  Canada;  anJ  in  1879 
he  inaugurated  a  campaign  to  raise  $7.S,(XX)  for 
the  iMirposc  of  deanng  the  missions  depart- 
ment of  debt  and  succeeded  in  raising  $116,000. 
Author  of  *A  Summer  in  Pr^iie  Land'  ( 1882). 

SUTHERLAND,  George.  United  States 
icnator :  b.  Buckinghamthirc,  England.  25  March 
\9f£t.  He  came  to  the  Uttited  States  with  his 
parents  in  1864,  received  his  academical  educa- 
tion in  Utah  and  studied  at  the  University  of 
Michi^'an  in  1882-83.  He  was  admitted  to  the 
bar  in  1883  and  engaged  in  practice  at  Salt 
Lake  City.  He  was  elected  to  the  first  Utah 
senate  bv  the  Republican  party  in  1896;  served 
in  Congre'^s  m  1901-09  and  in  die  United  Stalet 
Senate  in  m'y-\7. 

SUTHERLAND,  Howard.  United  States 
senator:  b  near  Kirlcvvood,  Mo.,  8  Sept.  1865. 
In  1889  he  was  graduated  at  Westminster  Col- 
lege. Fulton,  Mo.,  studied  law  at  Colombian 
(now  G«Dtge  Washington)  University,  but  did 
not  complete  coarse.  In  1889-90  Mr.  Suther- 
laad  was  editor  of  the  Republicon  of  Fulton, 
Ma,  and  from  1890  to  1895  served  from  clerk 
to  chief  of  population  division  of  the  11  tb 
census.  In  18''3  he  removed  lo  F.lkins.  W.  \'a  , 
where  for  10  jears  he  was  ctninected  with  the 
Davis-EIkins  coal  and  railway  interests,  be- 
ooming  their  general  land  agent.  For  some 
years  he  1ms  engaged  in  coal  and  timber  land 

T rations  on  his  own  account  and  is  president 
the  Greenbrier  Land  Company  of  Valley 
County.  Tn  1908-12  he  was  member  of  the 
West  Virginia  State  senate  and  from  1913  to 
1917  was  a  member  of  the  63d  and  61th  Con- 
pcsses,  serving  as  member-at  lar^c  from  West 
Virginia.  In  1916  he  was  elected  to  the  United 
States  Senate  for  tfie  term  1917-23.  Senator 
Sutherland  is  a  member  of  the  American 
Academy  of  Political  and  Social  Science. 

SUTLEJ,  sut'lej,  India,  a  river  forming  the 

eastern  boundary  of  the  Put\jab.   \x,  in 


Tibet,  in  the  sacred  lakes  of  Manasarowar  and 
Rakas-Tal,  flows  through  the  latter  lake  at  an 
elevation  of  1.t,(XK)  feet,  follows  a  circuitous 
course  through  the  Himalavas,  finally  joining 
the  Indus  at  Miihankot.  Its  principal  trtbll' 
taries  are  the  Li,  ficas  and  Chenab;  it  passes 
in  its  upper  course  through  scenery  of  a  wild 
and  savage  grandeur.  Its  entire  length  is  900 
miles;  .»  swift  current  marks  its  upper  course, 
often  forming  deep  cascades  and  waterfalls;  it 
is  navigable  only  in  its  lower  course.  The 
river  is  spanned  by  splendid  bridges,  that  of  the 
Indus  Valley  Railway  connecting  the  shores 
near  Bhawatpur,  and  another  iron  bridge  of 
the  Sind,  Punjab  and  Delhi  Railwi^,  near 
Jullunder. 

SUTPHEN.  William  Gilbert  Van  Tassel, 
American  author:  b.  Fhiladclphia,  11  May  1861. 
He  was  graduated  at  F'nnceton  in  1882;  since 
engaged  in  editorial  work.  He  has  wiittcsi 
<The  Goliicide'  (1898);  <Thc  CardmaPs  Rose* 
(1900);  <Thc  Golfers  Alphabet'  (1899);  <The 
Nineteenth  Hole'  (1901);  'The  Doomsraan* 
(1903);  <The  Gates  of  Chance'  (1904),  etc. 

SUTRA,  soo'tra,  in  Sanskrit  literature,  the 
technical  name  of  aphoristic  rules  and  of  works 
consisting  of  sash  rales.  There  is  a  bibliog- 
raphy of  sntra  texts  in  Macdonell's  *  History 
of  Sanskrit  Literature*  (Loadon  1913).  Scie 
Sanskjut  Litekatube. 

SUTSO»  soo'trS,  Adolgli  Hefairich  Joseph, 
American  engineer  and  phtlandiro^st:  b.  Aix- 
la-Chapelle,  Rhenish  Prussia,  29  April  1830; 

d.  San  Francisco,  8  Tuly  189R.  Coming  to  the 
United  States  in  1850  he  went  to  California 
where  he  en|;at;cd  in  business  for  10  years  In 
1860  he  visited  .Vevada  and  planned  the  Sutro 
tunnel,  a  charter  being  secured  on  4  Feb.  1865. 
It  was  begun  on  19  Oci.  1869  and  cost  nearly 
$4,000,000.  The  main  tunnel  is  20,000  feet  long 
1,650  feet  below  the  surface,  12  feet  wide  and 
10  high.  On  the  discovery  of  gold,  years  before, 
he  had  invested  heavily  in  San  Francisco  real 
estate  and  became  very  rich.  In  1894  be  was 
elected  mayor  of  that  city,  to  which  lie 
a  park  and  other  gifts.  His  hbrary  of  2.S0,000 
volumes  was  peculiarly  rich  in  works  on  the 
history  of  the  Pacific  settlement.  The  library 
was  almost  totally  destroyed  in  the  fire  follow^ 
ing  the  earthouake  of  April  1906.  The  100.000 
volumes  saved  were,  after  continued  litigation, 
turned  over  to  tlie  State  Library  in  1913. 

SUTRO  TUNNEL.  See  Tunnels  and 
T(7KNeLni«. 

SUTTAS,  Buddhist,  a  collection  of  the 
most  important  religious,  moral  and  philosophical 
discourses  taken  from  the  sacred  canon  of  the 
Buddhists.  It  gives  the  most  essential,  most 
original  ami  most  attractive  part  of  the  teach- 
ing of  Buddha,  the  Sutta  of  the  Foundation  of 
the  Kingdom  of  Ri^teousness  and  six  others 
of  no  less  historical  value,  treating  of  other 
sides  of  the  Buddhist  story  and  system.  The 
translator,  T.  W.  Khvs  Davis.  gi\es  tb--  d;i!cs 
of  Buddha's  life  of  80  years  about  500-420  b.c 

SUTTEE,  su-te',  in  India,  a  term  applied  to 
the  self'immolation  of  ladiain  widows  on  the 
ftmeral  pile  of  their  deceased  husbands.  The 

origin  of  this  practirr  is  of  considerable  antiq- 
uity, but  it  is  not  enjoined  by  the  laws  of  the 
great  legislator.  Maim,  nor  is  it  based  on  the 
Vedas.   This  practice  was  abolished  by  Lu«l 
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Bmlinck,  Rovemor-gcncral  of  India,  in  DcrVrn- 
hcr  182'^,  and  may  now  be  said  to  he  cxtitict, 
ihoii^'h  pt'rhaps  rare  cases  siill  (H(i:t  riitil 
ihcn  the  British  ^rovernmcnt  had  pcrmiucd  it, 
provided  the  act  was  (>cr(ectly  voluntary  (which 
the  religion  of  Brahma  also  prescribes),  and  if 
notice  of  sttdt  resolution  had  been  previously 
flivcn  to  a  niaRistratc,  who  was  required  to  sec 
that  the  siitiee  was  piihlic  and  lliat  all  the 
rcriui^itiotis  ot  the  law  were  fulfilled  The  cere- 
monies of  a  siittce  were  various  and  lastccl  from 
a  quarter  of  an  hour  in  tuo  hours.  Sometimes 
the  widow  was  placed  in  a  cavity  prepared  un- 
der the  corpse  of  the  husband;  sometimes  she 
MM  Jaid  by  the  body,  cmbrtcing  it.  If  the 
husband  £ed  at  a  distance  from  home,  anything 
which  belonRcd  to  the  deceased  — his  j^'annents, 
slippers,  w  aikmn-stati  mifjlit  be  sulctiiuted 
for  the  corpse/  I  onsiih  Pom  .  I  ,  'The  Hin- 
dus as  they  Are'  (2d  cd.,  London  1884),  and 
Tylor.  E.  B  .  Primitive  Culture*  (4Ui  cd.. 
2  vols..  New  York  1903). 

SUTTER,    Tohn    Augustas,  American 

pioneer:  b.  KanJern,  Germany,  15  Fcli  ISOJ; 
d.  Washington,  1).  C ,  17  lun'c  1880.  He  was 
graduated  at  the  Hern  Nlilitary  Academy  in 
182J  and  came  to  America  \n  1834,  locating  at 
Saint  Louis.  Receiving  favorable  accounts  of 
Caiifomia  he  craned  tne  Rodqr  MouotaiM  in 
1838;  sailed  down  die  CoIuiiiImb  River  and 
thence  to  Hawaii,  .^fter  going  to  Sitka.  .Maska, 
he  cruised  along  the  Pacific  Coast  and  was 
stranded  at  the  site  of  S.in  I'Tanci>co  in  July 
18J9.  During  that  year  he  established  the  first 
white  settlement  on  the  site  of  Sacramento.  In 
1841.  after  receiving  a  largc^ tract  of  land  from 
Mexico,  he  built  a  fort  which  he  named  New 
Helvetia  on  the  site  oi  the  present  Sacramento, 
Cat. ;  was  made  governor  of  the  frontier  country 
In  Mixico,  liut  was  licid  in  suspicion  l)y  the 
Mexuans  ouui.s'  t"  bis  friendly  tidings  tmN.ud 
the  I  ni!(d  States  In  18-48,  when  California 
was  ceded  to  the  United  States,  he  owned  many 
dMNisaad  bead  of  cattle,  much  land  and  other 

Eiperty,  but  owing  to  the  discovery  of  gobt 
estates  were  overrun  by  miner«,  and  his 
workmen  left  him,  and  not  being  able  to  secure 
others  he  was  financially  ruined.  He  appealed 
to  ttu    Suiir(  ine  C  ourt,  but  tint  sust.iitud. 

Later  the  legislature  of  Caluoima  ^rauud  liini 
a  pen>ion  of  $2.M)  a  monili  lie  moved  to 
Littz.  Pa,  in  1K73  (See  Saceamento,  Cal.). 
Consult  DeiknbauK'h,  F  S.,  «Frteoot  and  •49> 
(2d  ed  .  N.  V.  Y.  rk  Vn^). 

SUTTNER.  Bertha,  Bahonfss  vos,  Aus- 
triati  author  aii<I  workir  for  umvtrs.il  pe.ice : 
b.  Prague,  0  July  lf<43;  d.  Vienna.  21  June  T'U. 
She  was  the  daughter  of  Count  Franz  Kinsky, 
an  Austrian  ficM-marshal,  who  died  in  her 
infanc^r.  She  was  cxcellentiv  educated,  traveled 
extensively,  and  in  1876  she  was  married  tu 
Freiherr  .Arthur  Gundaccar  von  Suttnor.  the 
n(i\e!iv',  wb  I  died  in  l'X12  She  \\.i>  fur  a 
time  secretary  to  .Mfred  Xolel.  and  for  the 
gre.iter  vliare  of  her  life  was  an  indefatit.'aMe 
worker  for  world  peace.  She  was  \\idel>' 
known  as  a  writer  of  fiction,  on  social  science 
and  on  a  world  union  to  ensure  fieace.  She 
was  awarded  the  J^fobel  Peace  Pntc  in  !*WS. 
Author  of  'Itiveni  iritim  Finer  Seele'  (IW?)  ; 
«I>H  Waff.Ti  N'i..ter'  (!»<«)>;  'Hatitia'  (IS'M); 
'Kncu  itfi'1  Fne.irn'  (\S^n->)\  •  Schark  d<'r 
Qual'  (I^*>8):  'iJie  haager  Fnedcoskonferenx* 


(1000);  'When  Thou^^hts  Vill  So;,r'  ClOU): 
'Der  Kampf  uin  lUe  X  ermeiduii^;  de«  W'clt- 
krieK's'  (2  vols,  I'M/ I,  ■  ic  (.'"j-ult  her 
'Memoirs'  (Stuttgart  1908;  Eng.  trans.,  Bos- 
ton  1910). 

SUTTON,  Mass.,  village  and  township  in 
Worcester  County,  eight  miles  sotiihtast  of 
Worcester,  on  the  New  York.  N'eu  Iiu\<ii  ^nd 
Hartford  kailroad.  There  arc  manufactures  ui 
cotton  goods.    F'op.  town,  2.829. 

SU  TUNG  P'O.  or  SOO  TUNG  P*0. 

also  known  as  SU  SHIH,  Chinese  poet.  essa\iit 
and  .statesman:  b.  1031-36;  d.  1101  He  was 
educated  under  the  care  of  his  mother  anij 
passed  first  on  the  list  when  he  was  examined 
for  his  degree.  He  was  at  various  times  the 
holder  of  high  oflices  at  court,  but  was  several 
times  banished  through  the  jealousy  of  ^incoiica. 
He  was  a  brilliant  writer  of  Terse  and  essays, 
and  holds  a  high  place  in  Chinese  literature. 
Consult  Giles,  H.  A.  'Gems  of  Chinese  Litet^ 
ature>  (1884):  <A  History  of  Chinese  Liter- 
ature' (l'X)l). 

SUTURE,  a  line  along  which  two  things 
arc  joined,  as  by  sewing,  etc./  so  as  to  form  a 
seam  or  sometnitig  resembling  a  seam.  In 

anatomy  a  suture  is  the  immovable  junetion  of 
two  parts  by  their  margins.  The  sutur«.->  of 
the  skull  are  the  lines  of  junction  of  the  t-oncs 
of  which  the  skull  is  composcl  \  .irious  types 
of  suture  exist,  as  the  serr  .  L  l  r  dentatrd 
suture,  the  squamous  or  scaly  suture  and  the 
harmonic  suture  or  harmonia.  Arranged  ac- 
cording to  their  situation,  there  are  coronal, 
frontal,  fronto-parietal.  occipito-parietal  and 
man^  other  sutures.  In  surgery  a  suture  i.s  the 
uniting  of  the  bps  or  edges  of  a  wound  by 
stitching.  In  zoolog>-  sutures  arc  the  oiiiiii.es 
of  the  septa  in  the  Tftrabranchiata.  so  named 
from  then  - mblance  to  the  suturl^  «it  the 
skull.  MVhcn  liiese  outlines  are  folded  tbc 
vations  are  called  saddles  and  the  intervesiifr 
depressions  lobes.  In  botany  a  suture  i^  the 
line  formed  by  the  cohesion  of  two  parts.  If 
the  suture  formed  by  the  carpellary  !ra\«v  .ii 
a  pistil  face  the  centre  of  a  Howcr  it  is  cailcti 
the  ventral  suture;  if  it  face  the  perianth,  the 
dorsal  suture.  The  former  corresponds  to  the 
marKiii  ami  the  latter  to  the  midrib  of  the 
carpellary  leaf.  Consult  Da  Costa, }.  C,  *  McmU 
em  Surgery'  (7th  ed.  Phifaddpiia  1914). 

SUVA,  soo'va,  the  capital  of  the  Britnll 
colony  of  the  Fiji  Islands  (av.).  It  is  abom 
1,100  miles  distant  from  Audduid.  New  Zea- 
land    It  has  a  population  of  over  1,300 

Europeans. 

SUVAUn.  soo-vSlIc^.  Poland,  (1)  capital 
of  the  province  of  the  same  name,  on  the 
Cfama-Hancsa.  near  the  Prussian  frontier.  152 

miles  northeast  of  Warsaw.  It  contains  two 
church"  s,  municipal  buildinRs  and  a  larve 
marke'  plarc.  various  seh'"  K  of  primary  and 
Kr.inimar  grades,  two  V.rew<ries,  etc  Pop 
about  .^.VCXlO  Tbi  town  was  laken  I'V  the  Gcr- 
m.in  forces  in  1915  (Sec  W  \it.  I:!i  RoptAJ*). 
(2)  The  province  of  Suv.ilki  lies  in  the  extreme 
northeastern  part  of  Pdand.  In  the  north  U 
covered  bv  inicklv>wooded  plains  and  on  the 
Prussian  frontier  r-y  forests,  swaaips  and  lakc». 
The  fertile  recion  is  at  the  south  The  chirf 
streams  are  ibe  Nirnien,  l'.ohr.  Schr»chiii>r 
Pissia.    Agriculture  is  the  pruidpal  occupation. 
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Then  are  nnxnerous  factories  indodiiig  tm- 
distilleries  and  mills.    There  are  some 
*diools.    Area,  4,763  square  miles.  The  popu- 
lation is  about  TOQyOOOk  o£  wbm  59  per  oent 

are  Lithuanians. 

SUVOROFP-RIMNIKSKI.  soo-v6'r6f 
riD'nyik'sldj  Alexander  Vaioilievitch  (Prince 
Ittumn),  a  edebnitei  Ittmian  getteral :  h.  in 
Moieow  according  to  one  account,  m  Finland 
aeoocdins  to  anomer.  34  Nov.  1729;  d.  Saint 

Pttetaburtr.  IH  Nlay  IHOO.    He  eiurrcH  thr  nrmy 
as  a  priv^itc,  fought  l)ra\cly  iii  the  war  aKuiiist 
Sweden  and  by  his  distinguished  mmluct  dur- 
inc  the  Seven  Years'  War  Kaincd  the  rank  of 
colonel   (1762).    He  participated  in  the  sup- 
pression of   the  Polish  uprising  of  176bn72, 
«a|rtnring  Cracow  in  the  first  year  of  tfie  con- 
fict  ana  attaining  tke  tank  of  major-OMietal. 
When  war  with  Turkey  broke  out  in  1773, 
Suvoroff  as  general  of  du  isinn  achieved  notable 
vjctorics  at  Turtukai  and  Hirsuva.  and  in  con- 
junction with  a  force  under  Kaincnskvi  com- 
pleted the  overthrow  of  the  Turkish  armies  at 
kosludji  beyond  the  Danube.   Suhscqucntiy  he 
fought  against  the  iMTcteodcr  Pugatcheif,  whose 
overthrow  was  latgdly  duc  to  his  exertions, 
and  made  successful  campaigns  in  Crimea, 
against   the  Kuban  Tatars  and  against  the 
mountain  tribes  of  the  Caucasus,    l.'pon  the 
renewal  of  war  with  Turkey  in  1787  he  was 
iiitrusud  with  the  chief  command,  and  after 
miiicting  decisive  defeats  upon  the  enemy  at 
Kmhttm,  Otchakov  and  Tokshani,  performed 
the  most  splendid  feat  of  arms  of  the  entire 
war        effecting  the  rescue  of  the  Austrian 
army  under  the  Prince  of  Saxe-Cobur&  which 
uras  surrounded  on  the  banks  of  the  Rymnik 
by  a   vastly   superii)r   Turkish    force,  which 
SuvoroflF  utterly  overthrew,  t;ainim;  thcrcljy  the 
title  of  Rimnikski  and  the  rank  of  count  In 
1790  he  stormed  Ismail,  where  his  troops  were 
guilty  of  the  most  Moody  excesses.   Sent  in 
1794  against  the  Polish  insurgents  he  jsain^ 
the  title  of  field-marshal  by  his  stormmg  of 
the  Praga,  suburb  of  Warsaw,  and  the  occu- 
pation of  the  Polish  capital.    After  five  years 
of  retirement,  he  was  summoned  to  take  com- 
mand of   the   Russian   forces  which   wore  to 
Cf'-operato  with  the  Au^trians  against  the  revo- 
luiionarv  armies  of   France  m   Italy      At  70 
Suvoroff  was  to  |)d^e\'e  tlu-  mo>i  notable  tri- 
mphs  of  hU  career.    Arhvitig  in  Italy  in 
A^l  1799  he  aocceeded  within  four  months  in 
driving  ^e  French  from  the  northern  part  of 
the  country,  after  he  had  defeated  their  armies 
at  Cassano,  27  .\pril,  on  the  Trebbia,  17-1''  June 
and  at  N'ovi,  15  .^ueust.    Thereupon  he  crossed 
mto  Switzerland  to  effect  a  junction  with  a  sec- 
ond Russian  army  under  Korsakoff.   The  cross- 
ing of  the  Saint  Gotthard  pass  was  accom- 
plttbed  <mly  after  fearful  hardships,  with  the 
loss  of  one-third  of  his  army  and  all  his  guns.  In 
Switzerland  he  found  that  KorsakofT  had  been 
defeated  hy  Masscna  and  that  the  French  were 
masters  of  the  countrs.    He  thereupon  heu;at)  a 
retreat  through  the  Grisons  and  VorarlbcrK,  in 
which  he  displayed  some  of  ilic  highest  quali- 
ties of  his  generalship.    Setting  out  on  tlie  way 
to  Russia,  after  he  had  been  named  commandcr- 
ia^hief  of  all  the  Russian  forces  with  the  title 
of  Prince  Italiesld,  he  lost  the  favor  of  the 
Emperor  Paul  before  his  arrival  in  Saint  Peters- 
burg, where  after  a  short  ailment  hp  died. 
CoQsuk  Snidit  Ft  ^Siiwoit>w^  Lcben  nnd 


LSKl— 8VSRDRUP  lOB 

Heeriiige'  Xilm  1833-34);  also  his  *Auto- 
biography,'  edited  by  Glinka  (1819);  and  biog- 
raphies by  Polevoi  (1853);  Spaldinff  (1890). 
Consult  also  Macready,  E.  N.,  <A  Sketch  of 
Strwarrow  and  his  Last  Campaign*  (London 
1^51),  and  Reding- Fiiherepp,  '  1 )(  r  Zui?  Sll- 
worows  durch  die  iSchwciz*  (Zurich  1869). 

SUWANNBB,  sfl-wa'n*,  a  river  in  'southern 

Georgia,  in  the  Okefinokee  Swamp,  which  flowS 
in  a  winding,  generally  south-southwest  course 
tlirouKh  Florida  into  the  Gulf  of  Mexico,  about 
lU  miles  north  of  Cedar  Keys.    It  is  the  sub- 

icct   of   the   popular   ballaa,    *Old   Folks  at 
iome,'  beginning  "Way  Down  on  the  Suwan- 
nee River.*  lu  total  length  is  about  240  miles. 

SUWARROW,  soo-va'rov,  or  SUVAROF, 
a  group  of  islands  in  the  Pacific  Ocean,  be- 
tween Samoa  and  the  Manihiki  Islands,  is  gen- 
erally included  in  the  Tokelan  islands.  ,lt  has 
important  pearl  fisheries.  Great  Britain  an- 
nexed  the  isl:tnds  in  l^W 

SUYEMATSU,  Kcncho.  Viscount,  Jap- 
anese statesman,  son-in-law  of  Marquis  Hiro- 
bumi  Ito  (q.v.):  b.  Bunzen,  Kiusiu,  August 
1855.  He  served  in  the  Satsmna  Rebellion  as 
dvilian  staff  officer  to  the  commander-in-chief 
of  the  armv,  and  later  engaged  in  journalism  on 
the  staff  of  Nielli  Nichi.  In  18*X)-05  he  was  a 
member  of  the  Japanese  House  of  Commons, 
and  after  he  was  created  baron  in  \895  he 
served  in  the  House  of  Peers.  He  was  director 
of  the  Legislative  Bureau  in  1892-190.t;  Minister 
of  Commimications  in  the  Ito  Cabinet  in  1896; 
and  held  the  portfolio  of  the  Interior  in  the 
Sei>n]kai  Cabinet  in  1900-01.  He  served  as 
a  non-official  agent  for  Japan  in  London  during 
the  Russo-Japanese  W'ar  in  IW-flS.  He  was 
made  a  viscount  in  1907.  He  translated  into 
F.nglish  'Genii  Monogatari* ;  and  is  atithor  of 
*Thc  Risen  Sun:  A  Fantasy  of  Far  Japan* 
(WIS). 

SUZZALLO,  Henry,  American  university 
president :  b.  San  Jose,  Cal.,  22  Auu  1875  He 
was  graduated  at  the  California  State  .Normal 
School  in  1895.  at  Leland  Stanford  Junior  Uni- 
versity in  1899  and  took  his  Ph.D.  at  Colum- 
bia University  in  1905b  He  was  connected  with 
the  faculty  at  Leland  Stanford  Junior  Uni- 
versity in  1902-/)7;  was  professor  of  the  phi- 
losophy of  education  at  Teachers"  Collepe,  Co- 
lumbia, in  190^^15;  and  since  191.s  has  been 
president  of  Washington  L'niversity.  Seattle. 
He  has  edited  the  Rii'crside  Educational  Mono- 
graphs since  1909,  has  lectured  extensively  and 
is  a  contributor  to  educational  magaeines.  He 
was  mpointed  chairman  of  the  Washington 
State  Coimcil  of  Defense  in  1917. 

SVBRDRUP,  svSr'driip.  Otto,  Norwegian 
Arctic  explorer:  b.  Harstad  Farm.  Helgcland, 
1855.  He  went  to  sea  at  17,  went  with  Nanscn 
to  Greenland  in  1888,  and  again  in  1893,  as 
commander  of  the  I- ram,  which  he  brought 
lack  to  Norway  in  IWi.  He  led  an  expedi- 
tion to  the  northern  regions  in  1898,  with  the 
intention  of  exploring  the  north  of  Greenland 
The  expedition  received  its  financial  supDort 
mostly  from  two  brothers  of  the  name  of  Ring- 
nes,  and  the  Norwegian  government  renovated 
and  equipped  the  From  for  Ws  use.  On  reach- 
ing Smith  Sountl.  between  Fllesmere  T.atid  and 
Greenland,  he  found  it  impossible  to  force  his 
vessd  further  north  through  the  ice,  md  sent 
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two  expeditions  t<i  thr  "^nuthwcst  :icrn<.s  KUcs- 
nicre  l-antl.  which  jMMictr.itt'l  n  region  ru-M-r 
f  i  f<ii(  I  \i>li)rc»].  .111(1  foiiiul  III  thf  >>'iitliorii 
jart  ot  KlUsnure  l-aiul  a  larm-  glacier  liistrict. 
Later  in  1899  he  hroiight  tiic  f-ram  down  to 
Jones  Sound,  to  the  soutJi  of  EUesaerc  Land, 
and  f  ran  there  condacted  a  nmber  of  ikdg> 
ing  expeditions^  exylortns  tlM  tendMni  aM 
western  portions  of  Ellesmere  Land.  On  the 
southeast  coast  of  EIK-nurc  Land,  north  of 
jono  Sound,  a  larv;c  was  discoM-rcd  alout 
1(X)  miles  in  tirc.idlh  anri  pcnr(ratinL:  into  EIlcs- 
mcre.  On  thi-  iiorthtrn  side  of  this  hay  lar^e 
and  complicated  fiords  are  situated  On  the 
west  coast  of  Ellcsmere  Land,  in  aUiut  89"  \V., 
a  large  system  of  fiords  was  discovered.  To 
Ae  west  of  EUe«nere  Land,  ahoat  130  miles 
north  of  the  Parry  Isbnds.  Sverdmp  dis- 
covered  two  islands,  to  the  north  and  west  of 
which  nothinty  was  visihie  l>nt  r<)upl»  polar  ice. 
He  retiirntd  to  Norway  in  1K^2  The  discov- 
ery of  the  islan<ls  and  the  mappiiv^  of  the  west- 
ern and  southwrestem  coasts  of  EJiesmere 
Land  are  the  most  important  results  of  Sver- 
drap's  expedition.  He  hrought  back  atso  a 
vahiable  scries  of  oKteoroloKical  reports,  and 
a  representative  natural  history  collection.  Tn 
1"14-15  he  led  a  relief  expedition  t<i  the  Arctic 
and  wintered  on  the  vtiorcs  of  Kara  Sea.  He 
piilili^hed  'New-  l.'iiiil:  Foiv  Ycaft  w  tbo 
Arctic  Rcfdons'  (  I'XVt  t 

SVETLA,  Karolina,  Bohemian  novelist: 
h  Prague.  .Austria.  24  Fel.  IS.V).  She  Rained 
the  attention  of  the  lif<  rar>  critics  liy  her  first 
novel  'A  lionl  le  \\s .iki  nin:;. •  puldi^lud  in 
1858.  She  has  attained  hiKh  rank  in  Bohemian 
Htcrattire.  many  of  her  mncls  f)ciii^  translated 
into  French,  German.  Polish  and  Russian. 
Among  them  are  *Uska  k  UbnikovP  (1860) : 
<Vesmcky  rom.nn>  n%0> ;  <Krif  a  potoha' 
(1871):  'The  Atheist'  (1873). 

8WABU.  fwi^I-f,  or  tUABIA  (Ganmn. 
Schwabsn).  capital  Augsburg,  now  part  of  the 

republic  of  WilrttemlierB.  formerly  a  dodiy  in 
the  southwestern  part  of  demiany.  occup\ini{ 
the  area  now  covered  l-y  Hadcn,  U  iirtteml'cru 
and  a  part  of  Ravaria  It  extended  from  the 
Rhine  on  the  west  to  the  Lech  on  the  cast, 
and  from  Switzerland  WMthwarJ  tO  the  Rhine 
Palatinate.  It  is  a  momitainous  cauMrir,  mmI 
prOhabljr  the  most  picturesque  portion  of  C*er> 

manv  The  rejrion  wa';  knovsn  in  ancient  times 
as  .-Mlemannia.  and  reeeiveil  its  present  n.ime 
fnom  the  Sucm.  wlin  entered  it  in  the  5th  cen- 
tiir>  and  amalKamated  with  the  .Mlemaiuii. 
In  the  10th  century  Swahia  was  raised  into 
a  duchy  which  continued  in  the  house  of  Ho- 
hcnstattfca  natil  126iL  when  it  was  resolved 
into  a  numf«r  of  lesser  principalities  amon*; 
whom  there  was  continual  feud  In 
these  little  state,  fi  rmiil  tin  f.ttn.'ii--  "Swa'^i.tii 
League*  ^^lT  the  pnnxiNc  i>i  M.vinu^-  iiiicrn.il 
peace  and  kruiUL:  miilu.il  an!  to  each  <'tlier 
lu  1512  the  emperor.  Muximihan  I^  made  Swa- 
bia  one  of  the  10  circlen  into  wluch  (icrman^ 
was  divided,  and  entorged  iu  territory.  This 
division  continued  tmtil  1806^  when  the  modem 
kingdom  of  WiirttemWrR  was  founded.  (See 
Bai»kn  ;  Wi  KTiKMBfiM.).  At  prcsent  the  name 
of    .^w.tliia    is    (itaiiiii!    ]>y   tiiic   i-t    ihr  south- 

western  provinces  ui  iUvana.  Consult  Stalin. 
B.      *GcsckMhic-Wttntffnbcff  *  (Goiha  188^- 


»  ;  Schneider,  l  iiKcne.  '  \Vurttcml>erL'ischr 
(.cschichtc'  (Stuttgart  18"*)).  See  \N  ah.  Ki  ko- 
l'6AN. 

8WAGB  (swftj)  BLOCK,  a  heavy  iron 
block  or  anvil  provided  with  notches  and 
perforations,  used  by  blacksmiths  in  shapink' 
metal.  The  swase  block  is  so  arraimed  th.it  it 
may  hr  readily  rlatniied  in  an\  liesin  il  position 
and  may  as  re.tdily  l  e  relea^iii  wliiiu  ver  it  is 
necessary  to  adjust  the  atuil  to  a  ditT(  rent  posi- 
tion. 1'hc  block  has  trunnions  or  journals  which 
cnjoKc  open  bearings  formed  on  the  top  of  the 
standards  of  the  frame.  The  standards  are 
connected  with  each  other  at  their  lower  ends 
by  bolts.  Midway  of  their  height  they  are  con- 
nected by  a  clampiiik'  device  which  rofisi>.t«  of 
a  rcul  rt\t)luMy  secnn*!  ti>  one  si.iinl.ird  and 
thrca<le(l  into  a  nut  in  the  other  standard 
By  operating  a  crank  on  this  rod  the  upper 
ends  of  the  standards  may  tr  drawn  together 
to  hind  against  tfie  ends  of  the  swage  block 
and  hold  it  from  ttiming.  Inwardly-directed 
minges  are  formed  on  tfie  standards  fust  he- 
low  the  trunnion  hearinv's.  and  these  r.n  f>einK 
drawn  inward  form  firm  supports  inr  the  swa-jr 
Mock  when  in  horizontal  t'*i'>ition  The  r-- 
cesses  lying  between  fh<  sr  flnnges  receive  and 
securely  hold  the  svva^e  l  lork  when  turned  to 
vertical  position.  When  the  swage  block  is 
held  at  other  angles  the  flanges  sink  into 
grooves  formed  in  the  ends  of  the  block  around 
the  journals.  The  asttat  variety  of  notches,  re- 
(vssrt  perforations,  etc.  are  prn\tdr(!  for  .1^ 
sisting  in  upsetting  IkjIis,  shaping  horsesheies 
and  forming  all  otner  <l<  \  tr<  s  which  a  Mack- 
smith  may  l»c  called  upon  to  make.  The  con- 
st met  i^in  of  this  swage  block  is  the  extreme  of 
simplicity 

SWAIN,  sw&n,  George  Fillmore.  American 
dvil  enKineer  li  San  Fram  isto,  l  al .  2  March 
1857.  H<  was  gr.tduated  at  the  Massachusetts 
lii!>titut<  (it  Tecliiiology  in  1.S77  and  then 
studied  in  Berlin,  Ciermany.  In  1X87  he  .ac- 
cepted the  chair  of  civil  engineering  at  the 
Massachusetts  Institute  of  Technology,  where 
he  remained  witil  1900.  He  also  served 
consulting  engineer  of  the  Massachusetts  Rail- 
road tommis>i((n  and  was  memltcr  ol  the 
Boston  Transit  C  timmissictn  and  its  chairman  in 
1913  In  l'*!"^  he  was  nia<le  proiesstir  ot  cuil 
engineering  at  the  Harvard  (iraduate  School 
of  Applied  Science.  He  is  the  author  of  '  Notes 
on  Hydraulics'  (1885);  'Notes  on  Theory  of 
Stmcttuts*  iUm);  'Report  «b  the  Water 
Power  of  the  Atlantic  Walttahcd'  (in  VoL 
X\'II  of  the  'Tenth  United  States  Coins') 
and  onservation  of  Water  by  Storage* 
(1915) 

SWAIN.  Joseph,  American  college  presi- 
dent: b.  Pendleton.  Ind..  16  June  18.S7.  He 
was  gradtuted  at  the  Indiana  University  in 
\9f3.  was  assistant  professor  of  mathematir«>  In 

1.H.KV86  and  full  proicsv,,r  1S.>V>  <)]  He  wai 
i  al!e<l  t'l  the  chair  of  malhematii  s  in  the  f.e- 
l.iii'l  St.Hnturd  lunior  l'ni\ersit\  in  l.s'^M.  wliii  h 
he  held  1:1!  !s"'>V  .nut  was  president  oi  Iiidian.i 
I'niversits  l.S"^.V  I'MiJ  Since  the  last-named 
date  he  has  been  president  of  Swarthmore  Col- 
lege. He  is  the  author  of  numerous  scientific 
papers.  In  191^14  he  wa*  president  of  the 
National  Education  A«M)ciation. 

SWALLOW  HOLES.  See  Swk  Holo. 
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SWALLOW-TAILED  BUTTERFLIES, 
jwtterflies  of  the  family  Papilwnida,  typical 
lyecies  of  which  have  the  hinder  wing^  ex* 
teoded  into  prolongatioiis  called  ■tails.*  See 
BcimvLY. 

SWALLOWS,  a  family  (Hirundinidee)  oi 
pauerinc  birds  which  are  the  counterpart  in 
this  order  of  the  swifts  (q.v.).   This  family  is 
ditfianidied  hy  the  small,  Bat,  triangular  bill 
irfranas Hs  mes  gradually  compressed  toward 
Ike  tip  and  the  deeply  cleft  mouth,  the  margins 
of  which  bear  very  small  bristles  or  none;  the 
noitnis  rounded  at  the  i)asc  of  the  hill,  either 
e^osed  or  covered  by  a  scale.   The  wings  are 
kSf,  idrile  Ac  tail  is  forked  in  nearly  all  spc- 
dci  and  the  outer  feathers  may  be  proloogcd. 
The  feet,  although  aaall  and  weak,  are  totalfy 
alike  those  of  the  swifts,  the  hind  toe  being 
never  versatile,  the  number  of  phalanges  not 
different  from  that  of  ordinary  birds  and  the 
squamatiun  normal;  sometimes  tiie  tarsi  and 
toes  are  feathered.    In  striking  contrast  to  the 
tootber-hucd  swifts,  many  of  the  swallows  are 
adorned  with  rich  iridescent  colors  and  sonie- 
thaes-die  sexes  differ.  Anatomically  the  swal- 
kws  are  truly  passerine,  but  the  fissirostral  bill 
nd  mouth,  together  with  their  peculiar  adapta- 
tions  to  life  awing,  makes  them  one  of  the 
most  clearly  circumscribed  and  natural  families 
of  that  order.    Owing  to  the  many  interesting 
■wGfications  of  the  type  the  genera  arc  nu- 
ncnms  and  many  of  tiiem  restricted  in  dis- 
Iribntioii;  but  the  more  generaKicd  genera,  like 
the  typical  Hirundo,  arc.  like  the  family,  cos- 
mopolitan.   .\bout  100  species  have  been  de- 
Kribcd-    Belonging   to   the   North  American 
fatma  arc  10  species  representing  no  less  than 
seven  genera,  most  Ol  which  are  peculiarly 
AaericaB.    The  bam-swalkm   CHinutdo  or 
CktMdom  erythropasUr)  is  ahombnt  through- 
out N'orth  America  and  is  ca<;ily  distinguished 
ly  the  elongated  outer  tail-feathers,  the  lus- 
trous stccl-l'liie  color  of  the  upper  parts  and  the 
roddy   breasts.     (Sec   Bar.v-swali.ow.)  The 
cliff  or  eaves  swallow  is  colored  much  like  the 
lani-awalloiw,  but  the  tall  is  shorter  and  only 
sKghtly  forked:  H  makes  retort-shaped  nests 
outside  of  hams,  etc..  under  the  aavQi»  as  it 
formerly  did  on  the  faces  of  cliffs. 

One  of  the  swallows  which  retains  its  origi- 
nal habits  is  the  beautiful  white-bellied  or 
tree-swallow  (Tacliycmcla  bicolor).  It  is  of 
a  fine  lustrous  green  above,  pure  white  below» 
with  a  tail  only  slightly  more  forked  than  in 
die  last.  The  tree  swaliow  is  abundant  in  most 
parts  of  temperate  North  America,  but  espe- 
cially so  coastwise  where  great  numbers  nest 
in  holes  of  trees  from  New  Jersey  northward, 
it  is  one  of  the  first  swallows  to  move  north- 
tniA  in  the  spring  and  is  frequently  forced 
to  retreat  before  a  belated  snowstorm  or  cold 
1019^  beinfr  therefore,  ooe  of  tike  neoiea  to 
whKh  the  common  saying.  *one  swaliow  does 

not  make  a  summer."  i'.  especi.ally  appliraldc 
in  the  West  a  related  species,  the  violet-green 
swallow  (7".  thalassma),  is  found.  Another 
conservative  member  of  the  family  is  the  lank- 
swaftw;  which  is  found  in  Europe  as  well  as 
a  America.  Qosdy  resembling  it  is  the  rough- 
wiag. 

Biggest,  handsomest,  jolliest,  most  domestic 
of  American  swaMows  and  ever  ready  to  de- 
fend hi»  home  it  the  puiplc  martin  {Proffm* 


subis).  a  familiar  spedes  throughout  temperate 
North  America,  distingtiishcd  as  a  genus 
{Prague)  by  the  strong  bill  with  curved  edges, 
hy  the  moderately-sixed  forked  taili  and  by  the 
strouflr  and  large  feet.  The  sexes  arc  quite 
dissimilaj,  the  male  being  entirely  blue  black,  the 
iLinalc  and  youuK,  iliill  soot)  Kray  on  the 
breast.  Except  in  the  wilds  wliert-  il  con- 
tinues to  nest  in  hollow  trees,  it  takes  up  its 
abode  VBOoag  the  habitations  of  men.  A  com- 
mon practice  is  to  hang  up  gourds,  properly 
hollowed,  for  its  oonveniCMCC  in  nest-building; 
and  in  the  more  settled  parts  considerable  ex- 
pense is  sometimes  incurred  in  preparing  for 
it  a  suitable  residence.  The  eggs  are  four  to 
six  in  number  and  white.  In  the  country  it 
renders  essential  services  by  attacking  and 
driving  away  crows,  hawks,  eagles  and  other 
large  birds.  Its  note  is  loud  and  musical.  Til* 
regulan^  with  which  this  species  arrives  from 
the  South  is  noteworthy.  The  western  variety 
is  distinct  and  another  species  enters  Florida. 

Of  exotic  species  of  swallows  the  Hirundo 
rusttca  takes  tlic  place  in  Europe  of  our  barn- 
swallow.  On  account  of  its  frequent  use  of 
di.suscd  chimneys  for  nesting  places  this  spe-' 
cies  shares  with  Uie  swifts  the  name  of  chimney 
swallow.  The  migration  of  these  birds  has  al- 
ways attracted  attention  from  the  will  known 
and  unvarying  character  of  their  movements. 
They  fly  southward  at  the  end  of  October  or 
sometimes  sooner,  to  winter  in  .Xfnca,  some 
finding  their  way  to  India.  The  majority  arrive 
in  Great  Britain  in  April,  some  Stragglers  later 
and  a  few  coming  before  tiie  great  body  of 
birds.  They  generally  return  to  the  nests  they 
have  constructed  the  previous  year.  The  house 
martin  (Clwlidon  urbica)  with  the  tarsi  and 
toes  feathered  is  of  small  size.  It  is  of  smaller 
size  than  the  common  swallows,  and  builds  its 
nest  under  the  caves  of  houses,  in  the  corners 
of  windtms.  etc,  the  nest  being  a  hemispheri- 
cal structure  of  clay,  with  a  round  opening  for 
entrance.  A  related  species  is  the  fairy  mar- 
tin (C.  arid),  found  in  South  Australia,  where 
it  arrives  in  August,  leaving  again  in  Septem- 
ber or  October.  The  nest,  built  in  some  tree, 
under  eaves  or  in  rocks,  is  formed  of  mud* 
and  is  of  flask-likc  shape.  Each  nest  appears 
to  be  built  by  a  number  of  these  swallows. 
The  wire-tailed  swaWow  (C.  filifcrd)  of  Abys- 
sinia is  so  named  ffim  the  presence  of  the 
two  elongated  t.iil- fe.ithers,  which,  being  un- 
provided with  a  web,  consist  of  the  shafts  of 
the  feathers  alone,  and  appear  as  long  fila- 
ments. The  genus  Atticora  includes  the  white- 
breasted  swallow  of  South  America  {Atticora 
cyanoleuco),  which  makes  its  nest  in  the  de- 
serted burrows  of  animals.  A  number  of  other 
South  American  swallows  have  simibr  habits, 
occupjring  the  nest*  or  holes  of  various  birds 
and  mammals. 

Consult  Sharpe  and  Wvatt,  'Monograph  of 
the  Hirundinidae*  (London  188.V94).  with  bib- 
liography and  numerous  colored  plates;  For- 
Insh.  'Useful  Birds  .ind  their  Protection* 
(Boston  1*513);  Wilson.  'American  Orni- 
thology' (I'hiladelphia  1828) ;  and  recent  works 
on  field  ornithology. 

SWAMMBRDAM.  swam'm«rK]im,  Jan, 

Dutch  naturalist:  b.  Amsterdam.  12  Feb.  1637; 
d.  there,  15  Feb.  1680.  He  was  educated  for 
die  ainistiy  but  turned  his  studies  to  the  pro- 
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fcNMon  (if  medicine.  He»  was  drvotcd  «- 
pccKiily  to  the  study  of  insects;  and  his  "Gen- 
eral History  of  Insicts'  and  other  works  laid 
the  foundations  «of  the  tnodcrn  science  of  en- 
tomology. These  vrorks  include  'Tractatus  de 
Rrspiratione  utuque  Pulmonum*  (1667;  All- 
gemeene  verfaandding  van  hloedeloose  dierjcs* 
(1669);  'Bihlia  N'atura-.  si\c  Flistoria  Insecto- 
nim  in  certas  classes  Rcdacta*  (1737-38). 

SWAMP.  See  Boa 

SWAMP  ANOBL,  la  die  American  Civil 
Wftr  the  popular  of  an  8-inch  Parrott 

gm,  so  eulcd  by  the  Federal  soldicn.  It  was 
moimted  on  a  battery  constructed  on  piles 
driven  into  the  swamp  near  Charleston,  S.  C. 
and  was  u<:cd  in  the  sicKC  of  that  city.  It  huf^t 
22  Auk.  1863,  and  was  sent  with  a  lot  of  old 
metal  to  Trenton,  N.  J.  The  gim  was  rescued 
from  its  impending  fate  and  set  on  a  granite 
base  r>n  the  corner  of  Perrjr  and  Ginton  stitwU 
in  the  city  of  Trenton 

SWAMP  DEER,  or  BARASINGHA,  an 
East  Indian  deer  (Ci-nus  duiaudlh) ,  alwut 
four  feet  in  height,  rich  liRht  yellow  in  color, 
found  in  large  herds  in  moist  situations.  The 
antleirs  are  ntsc;  with  a  long  beam  iridcb 
brandies  into  an  anterior  continttatiott  of  the 
main  portion,  and  a  smaller  posterior  tine 
which  is  bifurcated. 

SWAMP  GRASS.   See  Gkamu  m  m 

United  Statk. 

SWAMP  HICKORY.  See  HicKonr. 
SWAMP  LAND  OSANTS.  The  need  of 

recluiminK  the  SWamp  and  overflowed  lands 
within  the  territory  of  the  United  States  was 
brounht  to  the  attention  of  Congress  in  the 
early  part  of  tlic  19tli  century.  It  was  not, 
however,  until  the  Act  of  2  March  1849  that 
Congress  made  provision  for  the  reclamation 
of  such  lands.  This  Act  applied  exclusively 
to  the  State  of  Louisiana,  and  provided  that 
in  order  to  aid  the  State  in  constructing  the 
necessary  levees  and  drains  to  reclaim  the 
swamp  and  overflowed  lands  therein  the  whole 
of  such  lands  that  may  he  found  unfit  for 
cultivation  were  granted  to  the  State  with  the 
proviso  that  the  proceeds  of  the  sales  of  all 
such  land  shall  be  applied  exclusively  as  far 
as  necessary  to  the  construction  of  le\'ees  and 
drains  for  their  rrrlamation 

Tliis  was  followed  liy  the  Act  of  28  Sept. 
1850  which  provided  for  a  similar  grant  to  the 
State  of  Arkansas.  This  act  contained  a  sec- 
tion which  extended  its  lencfits  to  each  of 
the  other  States  of  the  Union  in  which  such 
swamp  and  overflowed  lands  may  be  situated 

Hy  the  .\ct  of  12  March  186U  the  provisions 
of  the  Swamp  .\cts  were  extended  to  the 
Stat'  -  <>•  Minnesota  aiir!  Otciirii  whiili  li.td 
been  admitted  to  the  Union  since  the  ^ssagc  of 
the  Act  of  1850L  The  reasons  assigned  for 
these  grants  were  the  worthless  character  of 
the  lands  {n  their  present  nondition.  the  nn- 
hralthfnl  effects  of  these  land*,  and  the  iMi- 
hai]' tjiu-tit  m  value  of  the  adjoining:  go'.ctn- 
mciit  properly. 

At  the  time  of  this  leri'l.ition  it  wa<i  es- 
timated that  the  area  of  lands  invdived  would 

he  about  5,000.000  acres. .  However,  np  to  JO 
June  1918  there  had  been  conveyed  to  the 
several  States  under  these  grants  o425fll73l.0< 


acres  In  addition  there  ha\c  heen  vrranted  to 
the  States  744,385  2.^  acres  as  indemnity  for 
lands  which  had  l>cen  disposed  of  to  settlers 
prior  to  the  time  when  the  several  granu  bc> 
came  effective  and  also  a  cash  indemnity  in  Bm 
of  lands  which  would  otherwise  ha\e  Ixrti 
granted,  amounting  to  $2,095,466.70.  Coin- 
paratively  small  additioMl  cUiM  are  ooaiiag 
in  under  these  grants. 

In  spite  of  these  hberal  grants  of  land  aad 
money  the  States  have  not  drained  the  great 
body  of  land  actually  granted  and  in  maoy 
cases  the  proceeds  from  the  sales  of  the  lamb 
have  been  used  for  other  purposes.  The  same 
reasons  for  rtviaimirij.'  these  land>  which 
formed  the  original  basis  for  these  grants, 
therefore,  still  exist  and  the  United  States 
government  has  in  recent  years  spent  coosid* 
erable  sums  to  aid  in  the  development  of  fiaas 
for  the  redamatioa  of  small  bodies  of  Aese 
•wamo  bnds.  There  has  also  been  a  wide* 
spread  sentiment  that  s^»mething  definite  should 
be  done  to  make  thc^e  lands  .i\ailal'lc  tor 
agricultural  purposes  as  the  area  ot  actual 
swamp  land  in  the  United  States  ts  estimated 
at  from  7Sj000i,O0O  to  8(MXXMI00  acres 

MoRXIS  BiKS. 

SWAMP  LOCUST.   See  I^st 
SWAMP  KABBIT»  or  WATBR  RAXI. 

Sec  Hares. 

SWAMP  SASSAFRAS.  Sec  Magnolia 

SWAMPSCOTT,  swump'skot.  Mass..  town 
in  Essex  County,  on  Massachusetts  Bay.  and  on 
'  the  Boston  and  Maine  Railroad,  about  12  nilcs 
northeast  of  Boston  and  two  miles  northeast  of 
Lynn.  The  town  contains  the  villagrs  of  Beach 
Bluff,  Mountain  Park,  Phillips  Beach  and 
Swampscoft.  It  is  a  favorite  watering  place, 
and  has  an  excellent  Ueach  ari  l  iro  xi  accommo- 
dations for  transient  guests.  There  are  se%-eral 
churches,  a  town  hidi  school,  district  schools,  a 
public  lihranf  and  several  private  schools. 
Most  of  the  mhabitants  are  employed  in  L>-no. 
Pop.  7,34.S. 

SWAN,  James,  American  soldier  and  au- 
thor: b.  Fifeshirc.  Scotland,  1754:  d.  Paris.  18 
March  1831.  He  came  to  Massachusetts  St  aa 
early  age,  became  an  artillerv  captain,  a  iuun» 
her  of  the  legislature  in  1778,  and  was  «nbse- 
quently  adjutant-general  of  the  State.  He  went 
to  Paris  in  1787  where  he  wrote  Taitscs  qui 
sont  opposees  au  Progics  du  Commerce  cntre 
la  Frame  ft  !cs  Etais-l'nis  de  I'Amcrique' 
(1790).  He  returned  to  .America  in  1795  only 
to  go  hark  \n  France  in  1796.  In  1815  he  was 
arrested  and  imprisoned  for  15  years  at  Ae 
Bttit  of  a  German  widi  whom  he  had  had  base- 
ness relations.  Among  other  hooks  of  hi-  are 
<On  the  Fisheries'  (1784) ;  «Fisheries  of  Massa- 
chusetts' (1786). 

SWAN,  John  Macallan.  English  acnlftor: 
b.  Old  Brentford.  18«7;  d.  I^IChc  stu^edat 

the  Worcester  School  of  Art  and  the  I^iml>e'th 
Art  School  and  under  Gcrome  and  Fremiet  in 
Pari-i.  In  1*^^^  lie  received  honorable  mention 
at  the  .'^.tIoh,  afid  in  IW)  received  the  silver 
medal  at  the  Paris  International  Exhibition 
He  received  the  first  and  second  gold  medals 
at  Munich  and  the  first  class  gold  medal  for 
painting  and  the  first  dass  g6ld  medal  for 
sevlpture  at  Paris.  1900.  Most  of  hi*  aevlpnsres 
are  siuAes  of  animals  and  in  leprewnlmg  Hw 
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at  tribe  be  is  jparticularly  successful  hi  giving 
vtviCtQr  and  vilality  to  the  rapid  furtive  ad- 
tance  of  tbe  leopard  or  tiger.  His  principal 
works  are  *Loottud  Riiniwig' ;  *The  Prodigal 
Son':  *l4oneM  defending  her  Cubs';  < Polar 
Bears  SwimmiriK';  'A  Dead  Hero';  'The 
faguar' ;  'Puma  and  Macaw'  (1900); 
'Wounded  Leopard';  'Tigers  Drinking,* 
owned  by  Henry  Frick,  New  York ;  'Ceylon 
Leopards.*  In  1905  he  was  made  a  Royal 
Academician.  Consult  Baldry.  <J*  Swan. 
ltA.»  (New  York  1905). 

SWAN,  Joseph  Rockw^,  American  ju- 
rist; b.  \\  csu  rnville.  N.  Y..  28  Dec.  1802;  d. 
Ctlumbus.  Ohio,  18  Dec.  1884.  He  removed  to 
Columbus,  Ohio,  in  1824  and  was  there  ad- 
mitted tu  the  bar.  He  was  prosecuting  attorney 
in  183(>^J4b  and  judge  of  the  Court  of  Common 
Pleas  ( 18M-45).  In  1854  he  became  judge  of  the 
Supreme  Court  and  1859  rendered  his  most  im- 
portant decision.  The  United  States  District 
Court  in  Ohio  had  sentenced  a  prisoner  for 
violating  the  Fugitive  Slave  Law.  Under  a 
writ  of  nabcas  corpus  the  Supreme  Court  of  the 
State  sought  to  set  aside  the  sentence,  but  it 
was  snsiatncd  by  Judge  Swan,  who  declared 
dot  the  Stat«  oovld  not  i evcne  the  decisions  of 
tbe  United  States  cottrts.  His  publications  ui- 
dude  'Treatise  on  Justices  of  the  Peace  and 
Constables  in  Ohio'  (18J6);  'Statutes  of 
Ohio'  (1841)  ;  'Manual  for  Executors  and  Ad- 
ministrators' (1843);  'Practice  in  Civil  Ac- 
tions and  Proceedings  at  Law  in  Ohio  and 
Precedents  in  Pleading'  (I^^S);  'Swan's 
FleadingB  and  Practice'  (1851);  <Com- 
■entaries  oo  Pleadings  under  the  Ohio  Code* 
(1860). 

SWAN,  Sir  Joseph  Wilson,  English  in- 
teotor:  b.  Sunderland.  31  Oct.  1828;  d.  1914. 
He  iavented  the  carbon  process  of  making 
aniotypes,  and  with  Woodbury  introduced 
Woodburytype  To  him  also  is  dne  the  in- 
vcntion  of  the  dry  plate,  which  has  revolution- 
ized photography.  His  name  is,  however,  best 
known  in  connection  with  a  form  of  incan- 
descent electric  lamp  devised  by  him,  which 
was  the  earliest  in  date  of  the  many  electric 
lamps  now  in  use.  His  other  inventions  in- 
dnde  a  nniaer's  electric  safety-ktmp.  and  vari> 
ons  itnprovemcnts  in  photo-mechanical  printing 
sad  dcctroHBetallurgical  deposition.  lie  was 
a  knight  of  the  Legion  of  Honor,  and  in  1898- 
99  he  was  president  of  the  Institution  of 
Electrical  Engineers.   He  was  knighted  in  1904. 

SWAN,  a  sub- family  (Cmummp  or  Olorida) 
of  the  dttck  family,  charactentcd  by  great  site 
and  length  of  neck.  The  svi'ans  have  the  legs 
(tarsi)  short  and  reticidatcd.  the  front  toes 
IwHK  strongly  webbed,  while  the  hind  toe  is  not 
Wfbbed.  and  has  no  lobe;  and  the  loral  rcpion 
(between  the  cms  and  llic  bill)  is  naked. 

In  the  water  the  swans  arc  the  type  of  grace 
and  bc.iui>  uf  figure,  the  long  arched  and  flex- 
ible nedc  the  elevated  wings,  and  their  buoyancy 
and  akni  in  tuming  and  glidtng'  over  the  sur- 
face, alt  contributing  toward  this  effect.  On 
bnd,  however,  the  very  posterior  position  of 
the  legs  renders  them  awkward  and  slow.  Un- 
like the  fussy  ducks  and  rpcsc  there  is  a 
ralmness  and  dignity  about  the  behavior  of 
iwans  which  has  always  excited  admiration  and 
fcas  caused  these  htrds  to  figure  much  in  poetic 
Gieiatnre  Swans  are  generally  quiet  birds 


and  some  appear  to  be  constitutionally  mute, 
but  most  of  them  po.ssess  the  most  powerful 
3nd  sonorous  voices,  though  none  of  tlic  musi- 
cal ability  attributed  by  poets  to  iheir  death 
song.  These  gf«at  vocal  powers  are  due  to 
the  sounding  apparatus  developed  by  the  coil- 
ing of  the  greatly  elongated  trachea  within  the 
^tenium,  much  after  the  fashion  of  the  same 
organ  in  ceriaui  cranes  (q.v.).  Not  over  10 
clearly  marked  species  of  true  swans  are  knpwn 
the  world  over  and  nearly  every  part  of  the 
world  has  its  one  or  more  species,  fc^r  these 
Urds  are  strong  of  wing  and  wide  ranging. 
No  spedes,  however,  breeds  in  Africa.  They 
are  arranged  in  four  or  five  genera. 

The  North  American  swans  belong  to  the 
genus  Olor,  distinj;nishcd  fn  m  the  typical 
Cyijntis  by  purely  technical  characters.  The  two 
spccicv,  the  whiiiHng  swan  (O.  Ci>'{iinb\iinnx) 
and  the  trumpeter  swan  (O.  buccinator)  are 
much  alike  in  appearance,  being  chiefly  white,' 
but  the  latter  is  the  larger,  attaining  a  length  of 
five  feet  and  a  spread  of  eight  feet.  And  the 
tail  contains  24  quill  feathers,  whereas^  the 
whistling  swan  has  but  20.  The  former  i^  the 
mure  widely  distributed  and  the  one  usually 
seen  on  both  the  Atlantic  and  Pacific  coasts, 
while  the  trumpeter  swan  is  most  characteris- 
tic of  the  Mississippi  Valley,  up  and  down 
which  it  mi^ates,  breeding  in  the  upper  parts 
and  witttenng  along  the  Gulf  coast.  The 
whistling  swan  breeds  only  in  the  far  north 
entirely  De>'ond  the  limits  of  the  United  States. 
It  winters  in  considerable  numbers  in  C!1icsa- 
peake  Bay  and  the  sounds  of  North  Carolina. 
They  associate  with  wild  geese  and  like  these 
feed  largely  upi-ti  water  plants.  Oij  account  of 
their  large  size  they  are  considered  great  prizes 
among  gunners,  but  the  younger  birds,  dis- 
tingitished  by  the  duskiness  of  their  plumage 
and  their  less  braxen  voices,  are  preferred  for 
table  use.  The  nests  are  on  the  ground  and  arc 
lined  with  dried  k;ra^s  and  down.  The  two  to 
five  eggs  are  alnnit  four  and  one-half  inches 
long  and  of  a  yellowish-white  color.  Except 
for  the  differences  resulting  from  its  dtsnitm- 
tion  and  fresh-water  habitat  the  habits  of  tbe 
trumpeter  swan  are  essentially  similar. 

The  common  domesticated  white  or  mate 
swan  {Cygnus  olor)  is  a  native  of  Europe,  Asia 
and  Africa.  Thf'sc  of  Cireat  Britain  arc  all  of 
the  introduced  domesticatt  d  variety.  The  swan 
has.  from  a  very  early  date,  been  especially  pro- 
tected by  both  legal  and  regal  interference.  In 
Henry  VII's  reign  the  theft  of  a  swan's  egg 
was  deemed  an  offense  punishable  by  a  jreaPs 
imprisonment;  and  the  theft  of  a  swan  it^f 
was  very  severely  punished.  Swans  at  a  Prior 
date  were  declared  to  be  exclusively  "royaT*  or 
"king's"  proticrty;  and  no  subject  was  entitled 
to  hold  possession  of  these  birds,  save  under 
special  favor  from  the  sovereign.  To  such 
subjects  as  possessed  the  permission  to  keep 
swans  a  speciad  'swan"  mark  was  attached,  and 
this  marie  was  cut  on  the  bill  of  the  birds  as  a 
(Hstinctive  badge  of  ownership.  The  process 
of  marking  is  known  as  •swan-uppiiier*  or 
"hopping."  and  the  ceremony  in  the  Thames 
on  the  part  of  the  Crown  and  of  the  Dyer's  and 
Vintners'  companies  takes  place  on  the  first 
Monday  in  August.  At  the  present  lime  but 
few  swanneries  remain,  but  in  some  places 
cygnets  are  carefully  raised  and  bred  for  the 
narlfiet/and  a  few  of  these  birds  are  kept  for 
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ornamental  purposes  in  most  large  parks.  Sev- 
eral dthcr  wild  -ipeiics  ornir  in  the  Old  World 
and  onr  true  swan  in  Sniith  America.  The 
black  swan  ( Clirnotsu  atralii)  is  an  \us(ralian 
Species,  first  discovered  in  16*>8;  the  Kftral 
pltiattKe  is  black,  the  bill  bein^  deep  red.  the 
IMimary  wing-feathers  white  and  the  trachea 
docfl  not  enter  the  stennim.  It  it  well  known 
in  the  United  States  as  an  ornamental  bird. 
Consult  Beebe.  C.  W..  'The  Swans*  (in  *Teiith 
Annual  Repdrl  m'  'he  N'rw  Ynrk  Zdoln^'ical 
Society,"  New  York  \'>0t>)  ;  SicjncKer,  '  Pro- 
cte(linfc,'s  r  S  N'.it  Mu^  '  (  W  avhinvrton  1882); 
Newton.  '  iJiciioiiary  of  Birds'  (Vol.  IV,  Lon- 
don 18%);  c'.rinncil.  'American  Duck  shoot> 

inv;'  (N'ew  York  I'H)]). 

SWAN,  Knight  of  the,  according;  to  a 
lisi  iul  ol  the  lower  Rhine,  a  knight  whu  cunies 
from  an  unknown  country  in  a  boat  drawn  by  a 
&wan,  delivers  a  prince's  daughter  frura  her 
hated  suitur^and  marries  her  himself,^ and  after- 
ward is  obliged  to  leave  her  since  in  spite  of 
his  forbiddiiiK  her  to  do  so  she  inauircs  and 
learns  his  origin,  her  innorance  of  wiiich  is  the 
vie  condition  of  his  remaining'  \^i;h  her.  This 
fable,  which  has  parallel  forms  in  the  earliest 
ni>  tholo)^ics,  is  varied  in  many  ways  by  the 
poets  and  story-tellers  of  the  Middle  Ages. 
Thus  in  the  French  variant  'Koman  du 
Chevalier  au  Cygnc.'  Godfrey  de  Bouillon  is 
the  hero  of  the  story.  This  version  is  followed 
by  the  unknow  n  author  of  the  tali  '  I.uhen^irin' ; 
while  Conra*!  of  \\  urzlnirK  in  his  juiem,  "The 
Sv\an  KiuKhi.'  places  the  incident  in  the  day> 
t>f  CharlcmaKne.  Consult  HaKcn,  'Die 
Schwanensage'  (1845);  Miiller.  'Die  Sage  vom 
Schwanen';  Janrav,  'Two  KniKhts  of  the 
Swan'  (New  Yi.rk  1010);  NcwcU.  W.  VV., 
^Legend  of  the  Holy  Grail*  (Cambridge, 
Mass..  1902). 

SWAN,  Order  of  the,  ati  or.lt  r  of  knight- 
hood created  in  1440  by  the  Elector  Frederick 
II  of  Braadeaburg.  Its  hcadiiaartcrs  were  in 
a  monastery  on  a  hill  near  Brandenbtirg  and  in 
Ansbach.  it  was  composed  of  members  of  the 
noliility  and  its  ivlijrct  was  t.i  encourage  more 
riiihiisiasiic  hnmaire  to  the  \  irKin  Mary,  an<l 
perseverance  in  works  of  mercv.  The  order 
was  abolished  at  the  time  of  the  Reformation, 
but  was  revivrd  by  Frederick  U  illiam  IV  of 
Prtttsaa  24  Dec.  1S43  in  the  form  of  a  free  asso- 
ciation of  men  and  women  of  all  ranks  and 
crci  d>  for  the  purpose  of  alleA'iafinR  the  moral 
and  i>h>sical  miserv  of  others.  Consult  Hanle, 
'I  rkunde  und  Xachweise  mr  GetcWebte  dcs 
Schwanenordcns'  (1874). 

SWAN  MAIDBN,  TiM.  See  VAimiEi. 
8WANRIVBK.  Sec  AntTMUA,  Win. 

SWANEVELT,  svan'e-f.It,  Hermann, 
Dutch  painter  b.  W'oiiden,  l(d8;  d.  Rome. 
Ifi''^).  Ur  i  I'll!  t  r  lt:i!y  when  \'ery  yoimc, 
canfiilK  sttidied  the  scenery*  of  its  beautiful 
distriris  atid.  captivated  by  the  pictures  of 
Caude  Lorraine,  beciune  a  scholar  of  this 
famous  master.  He  eqimled,  or  perhaps  sur- 
passed, his  master  in  his  figures  both  of  men 
and  animals,  and  will  always  hold  a  first  place 
amofu'  the  erei-test  of  land'^rape-paiiit)  r>  His 
nchiiij*,  \\fy  m  niinil'rr.  partly  of  subjects  of 
his  own  invention  and  partly  of  actual  scenery, 
arc  very_  much  admired.  His  pictores.  even 
during  bis  lifetime,  brought  very  hif^  piices. 


SWANK.  James  Moore,  American  ecooo- 

mist:  b.  Westmoreland  Countv.  Pa.  12  |iil\ 
mZ:  d  21  June  1*)I4.  He  founded  the  1.  hn- 
tr  \\  II  IHhtn,-,  IH.s,^;  was  chief  clerk  Ak^ri-u!- 
tural  Department.  1S71  72;  secretar>  .Ammcuri 
Iron  and  Steel  -Xssociation  1873^85.  He  i» 
the  author  of  'History  of  Iron.io  all  Ages'; 
'Iron  Making  and  Coal  Mining  in  Pemnyt- 
vania  *  and  ost'r  50  tracts  on  the  tarifT  f; 

SWANSEA.  swonV-.  or  ABERTAWE. 
Wales,  an  irn])ortant  seajxirl.  cajiiial  of  tlic 
county  of  Glamorgan,  on  the  right  bank  of  the 
nver  Tawe.  at  its  mouth  in  Swansea  Bay,  JS 
miles  wesC-iiortliwesi  of  Cardiff.  The  town  con- 
tains a  fine  town-half  with  a  Corinthian  facade . 

the  Royal  Itistitinion  of  South  Wales.  incbidiUK' 
a  library,  nuiscism,  etc  .  a  large  building  in  which 
..re  hoii>ed  the  public  library,  art  gallery  and 
schools  of  science  and  art ;  a  grammar,  tech- 
nical and  other  schools;  the  general  hospital, 
a  deaf  and  dumb  institution,  a  blind  anrlua. 
etc. ;  remains  of  an  ancient  castle  dating  in  its 
present  form  from  the  16ih  century,  thoop^h 
first  built  in  1099;  and  several  pubbc  pann 
The  harbor  is  an  excellent  one  with  ample 
modern  docks.  The  staple  indnsirtes  arc  the 
snu'ltini^  and  rcfininj;  of  copper.  ^iA<].  -i!',  cr 
and  pyrites,  which  are  imported  ftir  the  purpose 
from  many  countries,  the  manufacture  of  tin- 
plate  and  the  working  of  iron,  steel,  anc, 
nickel,  lead  and  other  metals.  Chemicals, 

patent  fuels  and  alkali  are  also  made  in  consid- 
erable quantity,  and  there  are  tbuir-mills.  ship- 
building yards,  i-tc     Swansea  is  also  a  leading 
seaport,  its  imports  average  annual  value  $22,- 
(XXt.tNX).  heint;  chiefly  the* raw  material  for  its 
metallurgical  industries,  wheat  and  other  grains, 
sugar  and  timber;  and  its  exports  average  an- 
nual value  %iOJ0OOfiOO^  maioly  aal.  coke  and 
patent  fuel,  iron  and  tron  and  steel  manufac- 
tures,   wnuKht    and   unwrought   copper  and 
chemical  proilucts  (dyestutTs,  sulphate  ot  cop- 
per and  carbide  of  calcium).    The  ves>ois  an- 
nually at  the  port  have  an  average  total  u^t^ 
nage  entered  and  cleared  of  about  5jOOU,Ui.i 
tons.    Swansea  has  municipal  tramways  worked 
by  electricity,  and  the  town  is  served  by  the 
Great  Western,  London  and  North- W  estern, 
Midland  and  some  local  Wehh  railways,  llie 
first  charter  of  the  l>or  ii..h  was  granted   t  \ 
Kintr  John,  and  subsequent  charters  were  c\>n- 
ferred  by  Henry  111.  Kdward  II,  L.lw.ird  111 
and  Cromwell.   The  cupper  industr>-  ot  the 
town  bcgaa  to  attain  importance  earlv  in  the 
19th  century,  and  since  about  1&39  tne  lo«r« 
has  rapidly  advanced  io  coiuequaioe  of  Ae 
development  of  ihit  and  other  indastrica.  Popi 
ll4,66jr 

8WANS0N,  Claude  Avgastus,  .Amencan 
senator:  b.  Swansoiiville.  Vn..  Jl  March  l8bZ. 
He  was  gradiuted  at  the  Randolph- Maeosi 
College  in  I88S  and  at  the  University  of  Virginia 
in  l^t*<r>.  afterward  engaging  in  law  practice  a; 
(.  h.ttham.  \  ,i  He  serM d  in  Congress  as  a 
democrat  m  l.S'^3-l*X)S,  when  he  resnrned  after 
re-election,  and  in  1"()6-10  he  was  gcjvcrnor  of 
Virginia.  In  IVIU  he  was  appointed  L^nited 
States  senator  to  fill  ibe  anexpircd  t«rai  of 
lohn  W.  Daniel,  and  was  subsequently  elected 
to  that  office  for  the  terms  1911-17  and  I<)I7>23 

SWANTON.  John  Reed,  American  ctiiaol> 
ogist:  b.  Gardine..  Me..  19  t^eb.  1873.  He  WM 
graduated  at  Harvard  University  in  1896^  later 
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studied  at  Culumbia  Uiii%crsity  and  tonk  his 
Ph.D.  at  il.irvar(l  in  V'.n).  He  has  been 
ethnologist  of  the  Bureau  of  American  Ethnol- 
ow,  Washington,  since  1900.  Author  of  'Con- 
tnlHitions  to  the  Ethnology  of  the  Haida* 
(1905);  <Haida  Texts  and  Myths»  .(HX)5); 
'Social  Conditions.  Beliefs  and  Linguistic  Re- 
htionship  of  the  Tlingit  Indians*  (1904-05); 
"Tlingit  M\ths  and  Texts'  (1909);  ;Haida» 
(1911)  ;  'Indian  Tribes  of  the  Lower  \Iississippi 
Valfey  and  '.he  .Vdjarent  Coai^i  uf  Mexico' 
(1911),  etc.  He  is  joint  author  of  'Dictionary 
of  the  Biloxi  and  Ofo  Lanjfuages'  (1912); 
'Anth^opfdo^'^'  in  Xorth  .A^mcrica*  (1915).  etc. 

SWARTHMORE  (swarth'mSr)  COL- 
LEGE, located  at  Swarthmore,  Pa.  It  was 
founded  by  the  liberal  (or  Hicksite)  t)ody  of 
the  Society  of  Friends,  and  was  first  opened  in 
1809.  The  main  hoildin^  was  destroyed  by  fire 
b  18BI,  but  was  immediately  rebuilt  The  col- 
1^  now  confers  regularly  but  one  baccalaure- 
ate decree,  that  of  A.B.  This  was  the  original 
custom  until  1874,  when  the  practice  of  confcr- 
ntiK  the  three  decrees  of  A  B.,  B  S.  and  R.L., 
and  the  special  dt^rtc  of  bachelor  ol  science 
in  civil  engineering  was  adopted;  in  19UJ  the 
college  retunied  to  its  first  practice.  Courses  in 
asiaeeriiis  and  mechanic  arts  ace  offered*  and 
provision  is  made  for  a  9adal  omine  leading 
to  the  decree  of  hadwlor  Of  fdeUBt  in  civil 
engiiieerinp.  The  A.B.  course  includes  certain 
profribed  s'uiliis,  one  major  study  in  any  one 
department  in  which  three  full  years  of  college 
work  must  Ik;  completed,  and  clectives  to  cora- 
plcte  the  required  number  of  hours.  The  pre- 
scribed stttcfics  include  Englisli,  BiUe  Stady, 
hisiofy  or  economics^  at  least  one  language  and 
one  science,  and  mathematics,  or  en^iiieeiiug. 
In  the  departments  of  bioloxy.  chemistp-  and 
phvsics  courses  arc  planned  to  prepare  for  the 
study  of  medicine.  The  dc^rets  of  master 
of  arts  and  civil  engineer  are  conferred  for 
Kraduatc  work.  Swarthmore  has  been  from 
the  first  a  coeducational  college,  being  the  sec- 
ond institution  east  of  die  All^hany  Moan- 
tains  to  oflfer  instruction  to  men  and  women  on 
absolutely  equal  terms.  Though  it  is  a  small 
coik'Ke,  antl  not  a  university,  it  especially  well 
equipped  tor  an  institution  ol  its  size,  especially 
in  the  science  and  engineering  departments.  It 
has  a  campus  comprising  more  than  20U  acres, 
bordered  by  the  gorge  of  Crum  Creek,  and  in- 
ctadisg  tim  fana  os  which  Benjamin  Wcsu  the 
attist,  wu  bont  The  chief  buildings  are  Pa*^ 
rish  Hall  (the  main  building),  Science  Hall, 
the  observ  atory,  the  two  gymnasiums,  the  presi- 
dents house  and  residences  iil  the  professors, 
Wharton  Hall  (a  new  dormitor>')  There  are 
XWO  fellowships  and  17  scholaiships.  The  pro> 
ihictiTe  funds  amotmt  to  about  $1,000,(X)0  and 
As  luwual  income  to  $170,000,  the  library  con- 
Hias  35,000  volumes,  including  the  Friends' 
Historical  Library,  The  students  number  4S0 
Wd  the  faculty  about  50 

•WA8TIKA,  a  symbol  of  the  sun  in  the 
Mlnre*religions  of  Aryan  races  from  Scan- 
dhnvta  10  Fwsia  and  India;  and  simibr  devices 
oemr  In  reonomaiitBt  remains  of  the  ancient 

Mexicans  and  Peruvians,  and  on  objects  cx- 
btirocd  from  prehistoric  burial  mounds  within 
the  limits  of  the  I'liircd  Stales  The  Swastika 
consists  of  a  Greek  cross,  either  enclosed  in  a 
dicle  the  drewiifereiKe  pi  whidi  |«sset  through 


its  extremities  0,  or  with  its  arms  bent  back 
thus  r^,  and  it  is  found  invariably  asso- 
ciated with  the  worship  of  the  Aryan  sun-^ods 
(Apollo,  Odin),  it  is  believed  to  represent  the 
sun.  Consult  d'Alviclla,  Eugene  Goblet,  *La 
migration  des  symbolcs'  (Paris  1891);  de 
Millouc  Lion,  'Le  Svastika'  (in  Annales  du 
Musie  Ouimet,  Vol.  XXXI,  Paris  1909)  ;  Wil- 
son, Thomas,  'The  Swastika,  the  Earliest 
Known  Syniliol  and  its  Migration*  (in  United 
States  National  Museom,  Anmuol  iUpott, 
Washington  bS95). 

SWAT,  swiit,  India,  a  territory  or  district 
of  the  Northwest  frontier  Province,  occupying 
the  valley  of  the  Swat  River,  north  of  I'cshawar 
and  south  of  Chitral.  It  was  well  known  to  the 
ancients,  but  seldom  visited  by  Europeans  until 
the  l^rinng  of  the  frontier  tnbes  in  189S.  It  i« 
a  narrow  valley  between  lofty  mountains,  and 
inhabited  by  industrious,  liberty-loving  Afghan 
tribes.    Pop  a!>out  40.000. 

SWATOW,  swa-tow',  China,  a  treaty  port 
in  the  province  of  Kwang-tuug,  situated  at  the 
mouth  of  the  Han  River,  175  miles  northeast  of 
Hongkong.  The  total  trade  of  the  port  amounts 
to  nearly  $34,000,000  annually.  The  chief  ex- 
ports are  sugar,  tobacco,  cloth  and  fruits.  The 
port  was  opened  to  foreign  trade  in  18?8.  The 
imports  reach  annually  the  sum  of  about  $30.- 
000,000;  and  dw  expovt*  to  flljOOOuOOO.  Pop. 
66,000. 

8WAYNB,  swin,  Noah  Haynes,  American 

jurist:  b.  Culpcper  County,  Va.,  7  Dec  1804; 
d.  New  York,  8  June  1884.  He  was  admitted 
to  the  bar  in  1823;  settled  in  Coshocton,  Ohio, 
in  1825:  and  was  prosecuting  attorney  of  the 
conaiy  in  1826-291  In  die  latter  year  he  be- 
came a  Democratic  member  of  the  legislature. 
He  was  United  States  district  attorney  for 
Ohio  in  1831-41.  He  was  an  associate  justice 
of  the  United  States  Supreme  Court  in  1862- 
81.  In  the  hitter  year  he  resigned  owing  to  ad- 
vanced age. 

SWAZILAND.  awa'sf-Und.  Sooth  Africa. 

a  native  state  between  the  Drakensbcrg  and  Lo- 
bombo  ranges,  on  the  borders  of  the  Transvaal. 
Its  surface  is  mountainous  but  fertile,  and  it  is 
thought  to  contain  rich  gold  and  coal  deposits. 
It  possesses  fine  prairies,  which  offer  fine  pas- 
turage, especially  in  winter.  There  are  also  ex- 
tensive forests  which  contain  line  timber  —  a 
rariir  in  South  Africa.  Water  is  plendfuL  the 
cKraate  is  heaWifiil.  The  Swai^  are  a  Zuhf 
tribe  and  were  subject  to  the  intrigues  of  (ireat 
Britain  ami  the  Transvaal.  The  Boers  obtained 
supremacy  in  W)^,  which  passed  with  their 
conauest  and  annexation  by  England  jn  1902. 
Authority  passed  to  the  high  commissioner  of 
South  Africa  in  1906.  The  Roman-Dutch  law 
is  in  force.  The  British  resident  commllilouer 
is  located  at  Mbabane.  Areai  6,536  aquare 
miles.  Pop.  107,117. 

8WEAB0RG,  svft'i-bfirg,  or  SVEABORG, 
Finland,  a  fortress  and  naval  arsenal,  three 
miles  southeast  of  Hclsiiigfors,  which  it  de- 
fends, on  a  series  of  islands  in  the  Gulf  of 
Finland.  The  fortifications  are  so  important 
as  to  entitle  the  islands  "The  Gibraltar  of  the 
North."  The  principal  works  occupy  five  is- 
lands which  are  connected  by  bridges.  The  is- 
land of  Bargo  contains  the  chief  militar>'  de- 
partments, arsenal  and  sdiool  of  marines;  the 
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SWSAIUNG  —  SWSDBBRG 


shipping   docks   luwn   in  rcxk,  pOWder 

maK^zinc  and  the  niuutimtiit  to  the  Swedish 
Fidd-Marshal  lihrciisvards,  who  tr<itc(i  the 
fortifications.  The  strongest  fort  £.taiidi>  on 
the  island  south  from  here  and  is  called  Gus- 
tavsfard.  Swcaborg  was  taken  by  the  Ku<>sians 
in  ISOH;  in  1855  it  was  bombarded  by  the  French 
anil  !  i.lI;  !i  allied  trtM>])s  After  the  revolution 
in  Kn-M.t  ui  l'M7  Swiaborjj  was  taken  by  the 
Finn->.  .iiul  iiiu.ii  the  e>labhshmen(  ui  Finland 
as  an  autonomous  state  it  was  incorporated 
therein.  Gvil  pop.  about  1.00O. 

SWEARING,  Profane,  the  use  of  oaths  in 
a  tight  and  l.iM.iliar  manner  by  way  of  assevera- 
tion or  im;)haMs  As  popularls  uiuler>tood, 
'profane  swearing"  involves  also  many  terms  of 
a  gross  and  obscene  diaractcr.  Profane  swear- 
ing and  cursing  are  made  ounishable  in  luigland 
1^  the  Act  of  19  Geo.  If,  ch.  xxi,  which  pre- 
scribes a  graded  tariff  of  penalties  for  olTenaers 
according  to  their  social  rank:  for  each  profane 
oath  or  curse  a  laborer,  sfildier  or  sailor  incurs 
a  penally  of  a  shillni><;  other  persons  imder  the 
raplc  of  gentleman  two  shillinxs;  a  gentleman 
or  any  one  above  that  rank,  five  shillings.  In 
several  of  the  States  of  the  American  Union 
profane  twearing  is  vanoosly  declared  punish^ 
able  hy  the  vtatutts.  See  Blasphimv. 

SWBAT.  See  PnsifBATKHf . 

SWEATMAN,  Arthur,  Canadian  Anglican 
archbishop:  b  London,  ICnglaiid,  1''  Nov  ISiA; 
d.  Toronto,  (Canada.  24  Jan.  I'AW,  He  studic<l  at 
the  L'niversity  oi  London  and  was  graduated 
at  Cambridge  L'nivir^iiy  in  1859.  He  was  or- 
dained priest  in  lb6U  ami  in  1865  he  removed  to 
Canada  where  he  became  head  master  at  Heli- 
muth  Boys'  College,  London.  Ontario^  a  posi- 
tion he  occupied  in  1865-72  and  1874-76.  He 
was  chaplam  to  the  bishop  of  Huron,  and  secre- 
tar)  to  the  Synod  oi  the  diocese  ol  Huron  in 
1872-79,  and  held  other  oHkcs  in  the  Church, 
lie  became  canon  ot  iltc  cathedral  at  London, 
OntariOb  in  1875  and  w  as  made  archdeacon  later 
in  that  year.  In  lb79  be  wa«  appointed  bishop 
of  Toronto,  and  in  1907  he  became  ardibtdiop. 


metropolitan 


jirinutt  of  all  Canada 


SWEATING  SICKNESS,  a  felrik  epi- 


discasc  of  esftraordinarv  maligm:^ 


uli 


prevailed  in  Europe,  particularly  in  £nxiand. 
at  different  periods  toward  the  end  of  the  15th 

century  ami  the  begiiniing  of  the  lOth  It  ap- 
pears to  have  si»are<l  no  iige  nor  condition,  but 
IS  said  to  have  attaeked  more  especially  pcrsuns 
in  high  health,  of  middle  age  and  oi  the  liettcr 
cbsa.  lu  attack  was  very  auddcn,  producing 
m  sensation  of  intcntc  Iwat  In  some  particular 
part,  wlych  heat  afterward  overspread  the  whole 
f>ody,  and  was  followed  by  profuse  sweating, 
attended  with  insatiable  thirst,  rcstlessncs-i, 
headache.  <lelirium,  nausea,  an  irieM>tib!e  pro- 
pensity to  sleep  and  great  prostration  of 
strength.  The  patient  was  frcoaent^  carried 
off  in  one,  two  or  three  hours  from  the  erup- 
tion of  the  sweat.  It  seems  to  have  first  ap- 
peared in  the  army  of  the  Earl  of  Richmond 
upon  hts  l.indin>:  at  Mil  ford  Haven  in  1-185,  and 
soon  sjiuMiI  to  London  This  body  of  troops 
had  been  nun  b  crowded  in  tian-.pori  vessels, 
and  wa>  ill  >;  ribed  by  I'hilip  de  Comines  as  the 
most  wretched  tli.it  he  had  ever  beheld,  col- 
lected ^rob.ibly  from  jails  and  hospitals,  and 
buried  m  filth.   It  broke  out  in  England  four 


times  after  this,  in  Ls{16,  1517.  1528  atul  I'M 
The  process  eventually  adopted  for  its  cure  was 
to  promote  perspiration  and  carefully  avoid  ex- 
posure to  cold.  The  violence  of  the  attack 
generally  subsided  in  15  hours.  The  disease  It 
endemic  in  parts  of  Picardy.  France,  and  in 
Italy,  being  known  in  the  latter  country  as  mili- 
ary feser.  In  190f)  there  was  an  epidemic  in 
I  raiice.  It  apfH'ais  to  be  allied  to  influenza 
Compare  the  epidemic  of  the  latter  di>t.ise  in 
the  armies  operating  in  I'icardy  in  1918.  whcnct 
it  spread  throughout  the  world.  Coiisuh 
Hecker.  J.  F.  K.,  *  Epidemics  of  the  Middle 
Ages'  (London  1859)  and  Osier.  W..  < Modern 
Me(lirinr>  (Philadelphia  1014). 

SWEATING  SYSTEM.  Sec  FAcroatas 
AND  Factoby  iNsracnoN;  FACfoev  Svsimn. 

The. 

SWEDBERG.  svad  bcr^:,  afterward  SWE- 
DEN BORG,  swc'dn-liorg.  Swed.  sva'dcn-l- 'rg. 
Emanuel,  Swedish  theologian:  b  Stockholm, 
29  Jan.  1688;  d  London,  9  March  1772.  His 
father,  Jcspcr  Swedbeiig;  was  a  chaplain  and 
court-praaocr  lo  the  Idntr.  Charles  Xi.  Swcd> 
berg's  |iatemal  ancestors  had  been  opulent 
miners  m  the  province  of  Ualrcarlia.  and  it  is 
also  claimed  tnat  the  hi  roic  blcxjil  ot  Knt^el- 
breihr,  who  liberated  Sweden  irom  I  >eiimark 
in  l-*.i4,  llowed  in  his  veins  On  the  -ide  ot  his 
mother,  Sarah  Bchm,  he  descended  trom  (lUS" 
tavus  Wasa,  king  of  .Swulen  from  1523  to  I50D. 
The  name  *Swedbcff&*  as  well  as  Swedcnbori. 
which  was  given  to  me  family  later  when  diev 
were  ennoliled,  was  derived  from  "Svodcn.  by 
which  name  the  homestead  was  called,  and 
which  means  a  dealing  in  the  forest  nade  by 
fire. 

About  all  that  is  known  of  Swedenborg's 
childhood  and  early  youth  is  contained  in  his 
antobiographical  statements  made  in  two  let- 
ters, one  to  Dr.  G.  A.  Beyer,  a  celebrated 
clergyman  of  Sweden,  the  other  to^  Rev. 
Thomas  Hartley,  of  the  E-tablished  (  hurch 
in  England.  In  the  former  he  write*: 
"From  my  fourth  lo  my  U'th  year  1  was 
constantly  engaged  in  thought  upon  CiodL 
Sabation  and  the  spiritual  ills  of  mankind :  asm 
several  times  I  revealed  things  at  whicb  nty 
father  and  ntother  wondered;  saying,  titat 
angels  must  be  speaking  through  roe.  From 
my  sixth  to  my  12th  year  1  used  to  dclit;ht  m 
conversing  with  c!<  r^vnien  a!>out  faith. 
that  the  Iltc  ot  faith  is  lo\e,  and  that  tiie  lu>  c 
which  imparts  life  is  love  to  tiie  neik:hbor; 
also  that  God  gives  laith  to  every  one  but  that 
those  only  receive  it  who  practise  that  lov& 
1  knew  <M  «>  other  faith  at  that  time,  iliaa 
that  God  is  the  Creator  and  Preserver  of  N'ae 
lurc,  that  he  imparts  undtrstar.ding  Mid  a  ^ood 
disposition  to  men.  and  several  Other  thtniri 
that  follow  theiiCi  I  knew  nothing  at  that 
time  of  that  learned  faiih  which  teaches  thju 
God  the  Father  imputes  the  rigfaieousneat  of 
his  Son  to  whomsoever,  and  at  such  limeSk  aa 
he  chooses,  even  to  those  who  have  not  rv> 

Ecnted  and  have  not  reformed  their  lives.  And 
ad  1  heard  of  sucli  a  faith,  it  would  have  beca 
then,  as  it  is  now  (1769),  above  my  compee- 
hcnsion." 

In  the  second  letter  he  s.iys :  'In  the  ^ar 
171U  I  went  abroad  I  proceeded  first  to  tjt^ 
land,  and  afterward  to  Holland.  France  and 
Gcnnany,  and  reiomed  home  in  the  year  I7t4w 
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In  ihe  year  1716,  and  also  afterward,  I  had 
many  conversations  with  Charles  XII,  kin^  of 
Sweden,  who  greatly  favored  mc,  and  the  same 
year  offered  me  an  assesi>or.shiu  in  the  CoUoBB 
of  Mines,  which  office  I  filled  until  the  year 
1747.  when  I  resigned  it,  retaining,  however, 
the  official  salary  during  ray  life.  My  sole 
object  in  teiidcriuK  my  resignation  was  that  I 
mi\ihx  have  more  leisure  to  devote  to  the  new 
fltice  to  which  the  Lord  had  called  me.  A 
higher  post  of  hoiibr  was  then  offeied  me. 
which  I  positively  declined,  lest  my  heart  should 
be  inspired  with  pride.  In  the  year  1719, 1  was 
ennobled  by  Queen  Ulrica  Eleanor^  and  naoMd 
Swedenborf;:  and  from  that  time  I  have  taken 
my  scat  amonp;  the  iioMes  of  the  rank  of  knight- 
hcx)d,  in  the  triennial  Diet  of  the  Realm.  I  am 
a  Fellow  and  Member,  by  iiiviiatioti,  of  the 
Royal  Academy  of  Sciences  in  Stockholm;  but 
I  utve  never  sought  admission  into  any  literary 
sode^  in  any  other  place,  because  I  am  in  an 
angdtc  society,  where  sudh  things  as  relate  to 
Heaven  and  the  sool  are  the  only  subjects  of 
discourse;  while  in  literary  societies  the  world 
and  the  body  form  the  only  sul>jtct>  of  discus- 
sion* In  the  same  letter  he  speaks  of  his 
special  mission  as  follows:  "I  have  betii  called 
to  a  holy  office  by  the  Lord  Himself,  who  most 
Berafully  appeared  before  mc,  His  servant,  in 
the  year  1743;  when  He  opened  my  sight  into 
ihe  qnritual  world,  and  enabled  me  to  converse 
irilfa  spirits  and  angels,  in  which  state  I  have 
continued  up  to  the  present  ^y  (1769).  From 
that  time  I  began  to  print  and  publish  the 
various  arcana  that  wt  re  seen  by  me  or  revealed 
to  mc,  conccrniiik;  Heaven  and  Hell,  the  state 
of  man  after  death,  the  true  worsh^  of  God, 
dw  spiritual  sense  of  tfie  Wor^  besides  manv 
odier  most  important  natters  comnictye  to  sal- 
vation and  wisdom.  The  onTy  reason  of  my  jour- 
neys aliroad  has  !)een  the  desire  of  making 
myself  ustful,  and  of  making  known  the  arcana 
that  were  entrusted  to  me.  Moreover  I  have 
as  much  of  this  world's  goods  as  I  need,  and 
I  ndlhcr  seek  nor  wish  for  more.* 

In  the  year  1709  Swedberg  finished  his 
stores  at  the  University  of  Upsala.  In  Se^ 
tember  1710  he  went  to  London,  where  for  two 
years  he  studied  astronomy,  chemistry,  physics, 
mathematics  and  other  scii  nces.  Thfti  he  jour- 
neyed through  Holland  to  Paris  aiul  alter  a  lull 
year  of  studies  and  researches  there  i>ruceeded 
to  Germany  in  pursuit  of  knowledge  at  the 
nniversities,  returning  to  Sweden  in  1715. 

During  the  following  five  years  Swedberg 
wrote  21  separate  treatises  and  works  on  vari- 
ous scicntinc  and  practical  subjects.  Among 
these  were  descriptions  of  his  o\mi  discoveries 
and  inventions  in  science  and  ibe  mcrlianic  arts, 
as  the  construction  of  air-pumps,  car-tubi  s  and 
tUnng  machines,  improvement  in  miuint;  and 
smelting  ores,  the  building  of  sluices  and 
canals,  the  nature  of  fire  and  color,  the  manu- 
fictnre  of  salt,  the  relation  of  the  coinage, 
and  various  astronomical,  geological  and  mathe* 
matical  subjects,  besides  an  important  and  orig- 
inal little  work  on  'Tremulation,'  being  a  the- 
ory t  f  ii  .ition  in  the  hum.m  !>ody.  Hp  to 
this  time  Swedberg  had  written  in  Swedish  for 
the  most  part,  but  afterward  all  his  works  were 
published  in  the  Latin  language. 

In  1719,  as  above  mentioned,  the  family  was 
ennebled  and  took  the  name  SwedeniM>rg.  lo 
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1721  Emanuel  Swedcnborg  set  forth  again  on 
a  Continental  tour  of  15  months,  pui<lisbin«  the 
same  year  at  Amsterdam  treatises  on  'Chcm- 
istrVf*  on  'Iron  and  Fire,'  and  astronomical 
and  mechanical  subjects.  At  Leipzig  in  1722  he 
published  his  'Miscellaneous  Observations  on 
Natural  Things.'  Returning  to  Stoddiolm  he 
devoted  the  next  11  years  to  his  duties  in  the 
College  of  Mines,  his  otTu  e  in  the  Dirt,  and  in 
elaloratiiiK  a  H'eat  work  on  the  theory  of  cre- 
ation or  cosmogony  which  he  published  at 
Leipzig  in  1734  while  on  a  third  foreign  jour- 
ney. This  treatise,  the  <Principia,>  forms  Part 
I  of  his  'Philosophical  and  Metallurgical 
Worfcs,»  of  which  Parts  II  and  III  treat  of 
'Iron*  and  'Copper*  respectively.  The  same 
year  he  published  'Outlines  of  a  Philosophical 
Argument  on  the  Infinite,  etc'  The  next  year 
was  de\oted  lo  duties  at  home,  and  the  prepara- 
tion of  an  extraordinary  work  on  the  'Brain.* 
In  1736  he  left  Sweden  for  a  fourth  time,  trav- 
eling by  way  of  Hamburg  and  Am.s'.er<lam  to 
Pans,  where  be  remained  throitfj^  the  foUow- 
ing  year,  proceeding  to  Rome  in  1738.  The 
next  year  he  returned  to  Paris  .uid  in  1740  pub- 
lished at  .•\mstcrdam  the  'luonorny  of  the  Ani- 
mal Kingdom,  Part  I.'  The  next  year  he  pub- 
lished at  the  same  place  the  second  part  of  this 
remarkable  work  on  the  composition,  essence 
and  circulation  of  the  blood;  the  arteries  and 
veins,  the  heart  and  brain;  the  circnlatton  in 
the  foetus,  etc.  Swedcnborg's  ruling  aim  and 
end  in  all  hi.«;  worlc  now  was  to  discover,  if  pos- 
sible, the  soul.  Says  he:  "Bending  my  course 
inward  continually,  1  shall  open  all  the  doors 
that  lead  to  her,  and  t>y  Divine  pemiisaon.  Con- 
template the  soul  itself." 

'The  Animal  Kingdom,'  a  great  work  elab- 
orating stin  further  a  rational  and  philosophical 
view  of  human  anatomy,  was  ptfblHhed  In  The 
Hague  in  174-1.  It  is  notable  that  many  of  the 
doctrines  in  these  honks,  disro\Pries  and  con- 
clusions original  with  Swi  (UnlKirs^.  have  since 
been  confirmed  by  modern  investigation,  but  the 
hotx>r  has  been  attributed  to  others.  Among 
such  anticipations  may  be  mentioned,  the  true 
office  of  the  lun^s;  the  animation  of  the  brain, 
and  of  its  coincidence,  during  formation,  with 
the  systole  and  diastole  of  the  heart,  and  after 
birth,  with  the  pulmonaiy  respiration;  the  vital* 
ity  of  the  bkxjd,  etc. 

In  1745  appeared  at  London  his  'Worship 
and  Love  of  God,*  the  last  of  his  pubhcations 
previous  to  lln  opodng  of  his  spiritual  sight, 
when  he  became  a  seer  aad  revelator.  He 
records  three  manifestations  of  the  Lord  to 
him  calling  him  to  his. new  office.  The  first  was 
in  1743  in  Amsterdam  during  a  "preternatural 
sleep."  The  second  was  at  Delft  in  Holland 
in  1744  when,  as  he  says,  the  Lord  manifested 
himself  in  person  and  .spoke  with  him.  "It  was 
a  countenance  with  a  holy  expression,  and  such 
that  it  cannot  be  dcscribM;  it  was  souKng,  and 
I  really  believe  that  his  countcndoce  was  anch 
during  his  life  upon  earth.: 

The  third  appearance  of  the  Lord  to  him, 
Swcdenborg  relates,  was  in  1745  in  Loudon 
when  the  Lord  maniit  -icd  himself  apain  in  per- 
son, commissionitig  Swedenliorg  and  calling 
him  to  the  office  of  revealing  the  Doctrine  Ot 
the  New  Jerusalem.  'From  that  day,*  he  says. 
*I  gave  up  the  study  of  all  worldly  tdence  and 
labored  in  spiritual  things,  according  as  the  Lord 
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commanded  me  to  write*  Then  followed  two 
years  of  preparation  ami  illumination  h<*forf 
It  may  be  said  that  he  was  Rifted  with  a  full 
state  of  inspiration  and  a  perception  of  the  In- 
most  or  celestial  sense  of  the  Word. 

Pram  1748  to  1756  the  <Arcana  Coelestta'  in 
deht  vols.,  ouarto,  was  published  'in  London. 
This  work,  trie  first  of  Swedenborfr's  Theolog- 
ical and  Doctrinal  series,  sets  forth  the  internal 
tense  of  Genesis  and  F.xodus  as  it  was  r<  \t  alcd 
to  him,  he  dcil.ircv  immediately  by  the  Lnnl 
alone.  Then  followed  (17.>8)  'Heaven  and 
Hell.'  describing  the  spiritual  wurld  and  the 
life  of  man  aft«r  death,  as  well  the  happy 
itate  of  the  blessed  as  the  nuserabte  lot  of  the 
infernal.  In  the  same  year  appeared  'The 
White  Horse';  'The  E;irths  in  the  l'ni\crsc'; 
•The  Last  Judgment';  'The  New  Jerusalem 
and  its  Heavenly  Doctrine  '  During  1757- 5'> 
Swcdcnbor^  was  engaged  upon  an  explanation 

of  the  apintual  tense  of  the  Apocalypse,  which 
woric  he  left  nnrompleted  after  writing  1.992 

paKo  It  was  piiMishecl  in  Ui^S-W.  'The  Last 
TudKmeni'  desi  rilies  that  event  itself  which,  as 
he  testifies,  Suedcnborg  witnt  ssed  in  llit  spiril- 
iial  world  in  1757.  'The  New  Jirusalem  and 
its  Hcavenjty  Doctrine'  teaches  that  the  New 
Jenisalcm  tncans  the  New  Church  now  being 
cstablidicd  botfi  in  the  natural  and  spfritual 
worlds*  the  doctrine  of  which  i^  cn!l' d  ITc.in- 
enly  because  it  is  received  I'V  an^;^  !-.  .iiid  will  lie 
received  on  earth  hy  men  ol  anfit  lie  nnnd^.  In 
1763  appeared  'The  Four  Doctrines  of  the  New 
Jentiaiem:  The  Lord,  The  Sacred  Scripture, 
life  and  Faiih,^  wiiich  a$  revealed  in  the  Word 
are  fundamental  teaddngs  of  the  Chnrc^:  and 
^The  Divine  Love  and  \\'is<!om'  treating:  of  the 
Lord  a?,  llie  Sini  of  heaven,  the  Creator  of  the 
L  inverse;  »jf  the  natnre  of  the  Divine  and  its 
nuthnd  and  order  in  brin^'iiiK  iilliraate  finite  and 
human  creatures  into  existence  and  being.  In 
1764.  'The  Divine  Providence*  was  published, 
showing  how  the  created  aniverse  ts  perpet- 
ually sustained  and  setting  forth  the  l  ivvs  of 
God  by  which  he  governs  man  in  even  the  least 
things  of  his  life  to  eternity.  'The  ,\j)«h  ij. ii>c 
Revealed'  (1/00),  discloses  the  internal  and 
real  meainng  of  the  "Apccalypse*  OT  'Rcvela- 
tion.*  describing  the  New  Jcnnalcni  at  to  its 
quality  of  fife  among  all  who  receive  the  Heav- 
enly Doctrine  in  thi>  world  and  by  obedience 
to  its  teachings  are  inauiiurafed  by  the  l  ord 
into  his  New  Church  'Deli^'liis  of  Wisdcm 
Concerning  Conjugal  Love'  M7f)7-/i.S)  setting 
forth  the  laws  of  spiritnal  and  eiernal  marriage 
which  nmat  exist  between  ihe  souls  of  wedded 
consorts.  Disclosing  the  iniaidtiet  and  horrors 
of  adultery  tocether  with  a  prescription  of  laws 
for  the  prescrv aiioii  of  the  cntijneal  (luality  in 
the  mind,  m  the  he.irf  .uid  in  <\\r  ni  the  man 
who  is  unmarried  but  who  r'K'rds  marriage 
as  .1  heavenly  and  blessed  estate  and  condition. 
'The  Brief  Exposition  of  the  Doctrine  of  the 
New  Church*  wherein  i9  shown  the 

utter  variance  of  the  theological  di'cma<-  pre- 
\ailint;  thronv'boiil  what  is  known  .is  :he  Oiris- 
ti.in  wdfld.  I'oth  in  the  Kom.in  f'.Ttholir  and 
Protestant  churches,  from  the  ireiniinc  doctrine 
of  the  Scripttin  -  Iti  the  preparation  of  this 
work  SwtnlenlHirv:  had  especially  in  view  the 
Clerjo  of  the  Oiristian  church  and  he  distrib- 
tttco  the  book  to  them  and  to  theological  semi- 


naries in  Europe.  The  last  and  crowning  work 
of  this  series  of  pbil  vphical  and  doctrinal  ex- 
positions of  the  Inlcrnal  .^ense  of  the  Word  and 
of  the  nature  of  the  Spiritual  World  is  'The 
True  Christian  Religion  or  the  Universal  The- 
ology of  the  New  CImrdi*  (1771).  In  this 
book  is  presented  a  Mnenl  view  of  the  Doc- 
trines of  the  Mew  Cnureh  folly  rxplaitied  to- 
gether with  wonderful  accounts  <if  thinps  itn 
and  heard  in  the  Spirittjal  World  related  Ij 
Swedenborg  as  a  witness  thereof 

Among  the  writings  of  Swedenborg  pab> 
lishcd  since  his  decease  may  be  specially  meth 
tioficd  *The  Spiritual  Diary'  (1748-65).  com- 
prising a  chronicle  in  the  form  of  notes  aboat 
pengmt  and  things  in  the  Spiritual  WorM, 
memorabte  for  one  reason  or  aiMtber,  which  be 
cither  met  or  was  in  some  WS(jr  COnCCfDCd  tRldl 
on  accotint  fif  his  mission 

In  anniher  posihuminis  little  \\i>rk,  "The 
Consummation  of  the  Age,'  etc.,  Swcdrnbor^ 
explains  that  now  is  the  end  of  the  Christian 
Oiurch.  the  Serond  Advent  of  the  Lord  and 
the  beginning  of  the  New  Church  whidi  is  sig- 
nified by  the  *New  Jerusalem'  in  Johrs 
Apocab-pse. 
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Dontments  concerning  *Life  and  Character  of 
Emanuel  Swedenliorp. '  collected  and  trnnslafed 
and  annotated  bv  R  L  Tafel  (3  vols,  lx)ndon 
hS/s  77)  ;  Hvde.  I  J.  C...  'Bibliography  of  the 
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1906) ;  Stroh.  A.  H  ,  '  \hridRed  Chronological 
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SWEDEN,  or  SVERIGE.  svirHj*.  a 
northern  Fiiropean  state,  forming  with  >forway 
(q.v.)  a  united  kingdom,  occupying  the  wh<dc 
of  the  peninsula  known  in  ancient  tiroes  t>y  the 
name  of  Scandinavia.  Sweden  is  sitnaiod  be- 
tween lat.  55*  2(r  and  W  N.:  and  long.  II*  ^tf 
and  24"  E  ;  and  is  bounded  north  and  west  by 
Norway;  southwest  by  the  Skaccr-Rack.  Katte- 
gat and  Sound;  si.ulh  liy  the  Baltic;  east  by  the 
Baltic  and  the  Cmlf  of  Bothnia;  and  norlhea-<t 
by  the  Tornea  and  its  affluent  the  Muonio,  sepa- 
rating it  from  Finland.  In  addition  to  the 
mainland  it  has  a  great  number  of  islands,  moct 
of  small  dimensions,  lying  close  to  the  coast. 
The  largest,  and  also  the  most  distant,  is  GoU' 
land,  or  Gothland,  in  the  Baltic. 

Sweden  consists  of  the  three  historical  divi- 
sions of  Sw  ealand  or  Sweili  ii  proper  in  the 
middle,  Gotaland,  or  Gothland,  in  the  south  and 
Norrtand  in  the  north.  For  adn^nistrative  pur- 
poses it  is  divided  into  lans  or  goveraowBts 
The  area  is  estimated  at  173^035  square  atiiet, 
of  which  3,700  are  occupied  hy  the  larger  lalcr»: 
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At  pspofation  in  1917  was  estuaated  at  5757.- 
M,  of  whom  21817,950  were  males  and  Z939^16 

females.  The  nvcragc  density  is  3-13  per  square 
mile.  For  1916  the  tutal  recorded  births  mim- 
hcred  121^14;  deaths,  77,M3;  and  marriages, 
35,15^1^  The  !>anie  year  10,571  persons  emi- 
grated, 7,368  going  to  the  United  States.  The 
recent  increase  in  population  chiefly  affected 
tiie  larger  cities.  In  1917  Stockholm  numbered 
lUJ^  inhabitants;  Goteborg,  191,535;  Malmo, 
35/83;  Norrkoping,  55,623;  Kalsingborg,  35,- 
783;  Gifle,  36,623;  Orebro,  34,453;  EakUMUlM. 
30,111,  and  Karlskrona,  28,5.Vj. 

Between  1860  and  1916  the  town  poptilation 
had  risen  from  434,519  to  1,617,116,  showing  an 
mcrease  of  from  II  per  cent  of  the  total  popu- 
iitran  o£  Sweden  in  the  first-named  year  t9  28 
per  ont  in  1916;  and  between  1840  and  1910 
iIm  number  of  persons  dependent  on  commerce 
and  indtiMr^  had  risen  from  10.75  ptr  cent  to 
4539  per  cent.  At  the  present  time  the  pro* 
portions  are  altout  equal. 

Topography.— The  coast-line,  above  1,400 
miles  in  length,  is  serrated  rather  than  deeply 
indented:  its  hays  and  creeks,  though  very 
muneroust  having  neither  the  width  lor  lor- 
toons  lengths  by  which  die  fiords  of  Norway 
haracterized.  The  west  coaSt  is  very 
roik;,,  i.ut  seldom  rises  SO  high  as  30  feet. 
.•VJoiiK  tile  south  and  southeast  coast  low  shores 
alternate  with  precipitous  cliffs,  which,  however, 
are  of  no  great  elevation.  As  above  stated 
many  isl^  are  scattered  near  the  shores,  and 
these  where  ^ey  form  the  arditpelago  of  Stodc- 
lir)lm  are  especially  numerous.  The  whole  of 
:1k  upper  part  of  the  .shore  of  the  Gulf  of  Both- 
nia consists  of  sandy  alluvial  deposits,  which 
;»re  brought  down  hv  the  rivers  in  such  f|iianti- 
tics  that  they  seem  destined  at  no  distant  period 
to  omvert  a  large  portion  of  the  gulf  into  dry 
It  would  nspear,  however,  that  alluviiun 


is  not  the  only  agoit  employed  in  carrying  m 
process  of  shallowing,  since  it  has  been 

proved  that  the  whole  coast  of  Sweden  is  con- 
(iitually  rising,  the  rise  being  greatest  in  the  north. 

The  interior  of  Sweden  is  by  no  means  gen- 
erally mountainous,  and  its  surface  has  far  less 
of  a  hif^land  than  of  a  lowland  character.  The 
most  elevated  portion  of  it  commences  in  the 
west  near  the  parallel  of  62",  and  is  continued 
north  along  the  frontiers  of  Norway,  not  so 
much  in  a  continuous  chain  as  in  isolated  moun- 
tain-masses rising  from  an  eh  i  i  .1  '  -land, 
which,  wherie  loftiest,  is  at  least  4.1J(K)  teel.  and 
forms  the  base  of  several  summits  which  rise 
more  than  6j000  feet  above  sea-ievet  and  owing 
to  Acir  high  altitude  are  covered  with  perpetuaJ 
•snow.  The  two  loftiest  mountains!,  Sarjekt- 
jakko  and  Kehnelcaisse,  both  in  Swedish  Lap- 
land, attain  a  height  of  about  7.000  feet  Other 
lofty  pciiks  are  Sulicjclma  and  Sylfjellen,  be- 
tween lat.  63''  and  67  on  the  Norwegian  fron- 
tier. These  mountains  and  their  table-laod 
sk)pe  east  toward  Uie  Gulf  of  Bothnia^  sentKng 
down  ntnaeroiu  torrents,  which  in  thar  course 
often  expand  and  form  duins  of  lakes  and 
dreary  swamps  The  same  slope  is  continued 
south  of  62°  N.,  but  lic<;idcs  it  there  is  a  south 
-lope  which  attains  its  lowest  level  near  lat.  59" 
\^  on  the  shores  of  the  magnificent  lakes  which 
there  ttreidi  ajroust  continuously  across  the 
oountiy  east  to  west.  To  the  south  of  59*  N, 
die  country  is  generally  flat,  thoun^  in  many 


parts  finely  diversified.  This  region  has  several 
fertile  and  weHocultivated  tracts,  but  a  good 

tfeal  of  it  is  Ciuered  by  barren  sand  or  stunted 
heath,  tboutrh  interspersed  with  forests,  K'"<'f'> 
meadows  and  cornfields  What  is  called  the 
riain  of  Scania,  occupying  the  whole  of  the 
south  peninsula  between  the  Sound  on  the  west 
and  the  Baltic  on  the  south  and  cast,  is  gener- 
ally  a  fine  tract  of  land. 

Hydrography.— The  rivers  and  lakes  are 
numerous;  the  latter  in  particular  on  a  large 
Scale,  ^livinj.;  to  the  scenery  of  the  country  sev- 
fral  of  its  grandot  teauires  The  riMT-  nil 
belong  to  the  basin>  of  the  Baltic  Sea  arui  iln 
German  Ocean.  The  former  receives  the  far 
larger  share.  To  it  belongs  the  Tomeft,  which, 
rising  in  the  Norwegian  mountains,  ponues  its 
course  aoutfi*soudieast  for  nearly  290  miles, 
aupmentcd  by  nnmerons  larcr  affltimfs,  and 
falls  into  the  northern  cxtremitv  of  the  dulf  of 
Bothnia;  the  Lulei,  I'itea,  Skclleftci,  and 
united  Windel  and  l^mea,  which  flow  precipi- 
tously southeast  into  the  same  gulf;  the  .\nger- 
mann,  which  flows  230  miles,  and  in  the  lower 
pan  of  its  course  becomes  so  wide  and  deep 
that  vessels  of  600  tons  can  ascend  nearly  70 
miles  from  the  sea ;  and  the  eastern  and  west- 
ern Dal.  which,  imitin^:  their  ^^Ireani-,  receive  th6 
dischar^^e  of  numerous  Likes,  and  purine  a  more 
circuitous  course  than  usual  in  Swedish  rivers. 
The  principal  nvers  belonging  to  the  basin  of 
the  German  Ocean  arc  the  Klar  and  the  (Jiita, 
the  former  of  which,  issuing  from  LakeFamund, 
on  the  edge  of  the  Doverfield  Motmtains,  fur- 
nishes Lake  Wcncr  with  its  chief  supply  of 
water;  while  the  latter,  which  may  be  consid- 
ered only  as  its  continuation,  discharges  it  into 
the  ocean.  The  lakes  not  only  add  to  the 
iKrauty  of  the  sccncrv  but  yield  larKC  supplies 
of  fish,  and  both  by  their  lutural  depth  and  the 
canals  which  have  been  cut  to  connect  them  are 
of  vast  navigable  imporfamce  and  furnish  a  long 
line  of  internal  communication.  Tn  this  way 
a  direct  channel  has  been  opetied  from  Cotc- 
Iwrg  on  llie  west  to  Sodcrkoping  on  the  e.ist 
coast,  and  communicating  with  the  important 
towns  of  Wcncrsl)org,  Carlstacl,  Mariestad, 
Jcinkoping  and  Linkoping.  In  the  same  manner 
the  capital  has  been  enabled  to  extend  its  con- 
nections widi  the  interior.  In  general,  however, 
the  rivers  arc  too  rorky  fi  r  r.a .  igalion.  The 
largest  lake  is  Lake  Wcucr  (ana,  2.014  square 
nnles)  ;  the  next  in  size  Lake  W  urr  i715 
sijuarc  miles).  Lake  Malar,  better  known  than 
the  other  large  lakes,  from  having  (he  capital 
on  its  shores,  is  also  remarkable  for  the  number 
of  islands  which  so  crowd  its  surface  that  it  is 
scarcely  possible  to  find  a  square  mile  of  open 
water.  Hjelmar,  which  has  both  a  natural  and 
an  artificial  criniinnu'i  ,(iio]i  v,  iili  Lake  Malar, 
has  an  area  ul  18c>  b^uait  nules. 

Geology  and  Minerals. —  The  mines  of 
Sweden  arc  rising  in  importance  as  rapidly  as 
new  mining  machmery  is  beiiiK  introduced.  In 
1916  they  already  engaged  48^166  persons  and 
yielded  large  quantities  of  iron  and  other  ores, 
as  well  as  b  ad.  sil  .  <  r.  copper  and  gold.  In  the 
year  mentioned  ilic  anumnts  in  tons  were:  iron 
Iiic,  6,'JS/'i.298;  coal.  414,82.S;  znn  <.n,  60,7ix); 
sulphur  pyrites,  27..S48;  copper  ore.  li.S^'.s; 
manganese  ore,  8,8<>4;  silver  and  lead  ore, 
3,707;  pig  iron.  732,734;  bar  iron.  52^53.  Be- 
ndes,  there  were  produced  230  tons  of  gold  ore, 
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3707  ton  of  silver  and  lead  ore,  and  8JBM  tone 

of  manganese  ore.  Almost  the  whole  of  the 
country  is  comjioMtl  <<i  gneiss,  pariiiilly  pene- 
trated by  uraiiiii-  I'.itclies  ot  porphyry  and 
grcensfonc,  of  Silurian  rurkN,  of  oolilc,  and  of 
cretaceous  rocks,  appear  in  \arioiis  lixaliiu-s 
Iron  not  only  occurh  in  beds  ul  iuunetiK  thick- 
ness, enclosed  in  strata  of  gndas,  but  fomw 
the  principal  mass  of  whole  mottDtda*.  The 
most  celebrated  iroo-mines  are  diose  of  Dane> 
morn  in  Ian  Upsala,  where  the  iron  worked  is 
perhaps  the  best  in  the  world,  and  is  admiralilv 
adapted  for  steel.  The  (luaiittty  prodiucd, 
howc\er,  is  much  smaller  ifiaii  in  sonu'  Kthcr 
districts  where  the  (juality  is  also  excelUni 

Climate. —  The  climate  ol  Sweden  vanes 
Comiderably  with  the  latitude  and  elevation. 
There  is  hardly  any  spring  or  autumn  intcrven- 
iti^  lietwecii  the  beat  of  summer  and  the  cold 
Ol  winter,  but  in  the  north  the  winter  lasts  for 
nine  months,  in  the  south  only  for  seven. 

SpcakiiiK  ^incrally.  the  climate  of  Sweden, 
tluHigli  ini'diturl  li\  the  proximity  of  the  sea, 
so  as  Id  I'l  milder  m  all  respects  than  the  inte- 
rior of  the  iiortliern  parts  of  the  Russian  and 
Asiatic  continents,  is  much  more  extreme  than 
that  of  our  own  islands,  even  where  the  two 
countries  are  in  the  same  latitude,  and  experi- 
ences greater  degrees  both  of  cold  and  hcaL 
Hence  at  Stoddiohn  the  thermometer  has  been 
known  to  descetid  26'  below  zero  in  January, 
and  to  rise  in  Jul^  to  the  almost  tropical  heat 
cif  0^)8°  The  climate.  howev«r.  is  favorable 
to  health,  and  no  ooniiirv  furnishes  more  nu- 
merous inst.iiu.    n'  illy. 

Forestry  and  Flora.—  Most  of  the  public 
forests,  covering  an  atca  of  over  l^.riOO,000 
acres,  ttelong  to  the  government  and  yield  con- 
siderable timber.  In  the  very  northern  ex- 
tremity of  Sweden  fine  trees  of  pine,  fir  and 
birch  are  found.  These,  however,  occupy  only 
occasional  patches,  and  the  true  foics!  land 
must  be  considered  as  haMiiL;  its  limit  near  64°. 
Below  this  latitude,  and  chietly  in  the  central 
and  southern  parts  of  the  kingdom,  the  forests 
occupy  at  least  one-founh  of  the  whole  surface, 
and  sometimes  stretch  continuously  for  80  miles 
in  length  by  20  imles  in  breadtlk  Many  of 
these,  nowever,  consist  of  trees  of  stunted 
growth,  available  chiefly  for  domestic  fuel  or 
the  supply  of  the  smelting  furnaces,  and  seldom 
of  muili  Use  as  timlx-r  Forests  in  v\hi'-h  oak 
and  tte(ih  ate  ih<-  piev. tiling  trees  occur  oiil>  m 
the  south  The  flora  is  of  the  post-glacial  pe- 
riod, and  of  Finnish  characteristics  rather  than 
of  more  southern  and  continental  latitudes. 
Wild  brier  berries  are  plentiful. 

FmnM<— Among  the  larger  wild  animals  the 
wolf  and  bear  abound  in  the  forests,  and  often 
commit  great  ravages.  The  elk  and  deer  arc 
also  found,  but  in  more  limited  numtiers.  Of 
smaller  animals  the  most  destructive  is  ihe  leni- 
mipg,  whirh  at  intrrvaK  «if  vears  descends  in 
immriisr  nnmtiets  into  the  low  country  and  lays 
It  waste  Among  bird*  the  mnsj  remarkaMe 
are  eagles,  capercailzies  and  wo  d<(i<k> 

Piaheriaa.-  The  rivers  and  lakes  arc  well 
Voched  with  salmon  and  trout,  but  the  fisheries 
on  the  ^ra-coast  have  long  ceased  to  be  produc* 
five.  Hernngt.  which  tt<cd  to  vi^it  the  coast  of 

ihr  Pahir  h.tvr  almost  entirely  disappeared, 
llHujk'b  I.(ri.;r  numbers  of  a  fi^h  resembling 
herritti;*  .cr  t.ikcn  alonv'  the  ea>i  co.isi  .\tKjiit 
J4.0LI)  persons  find  employment  in  the  fisheries 


Agricnltnra. — About  9.1  per  cent  of  the 

total  area  is  under  crop.  3J  in  natural  meadow 
and  .v}  7  per  cent  in  forest,  the  latter  lurauhing 
a  st.iple  industr>.  ()i\\y  a  small  portion  of  the 
arable  land,  and  that  mostly  in  the  south,  is 
lavurable  for  the  growth  of  wheat;  but  there 
IS  now  a  considerable  export  of  oats  and  some 
of  other  cereals  to  Grnu  firitaia  Until  re- 
cently the  gnia  grown  in  Sweden  did  vol  auAoe 
for  dimesne  consomiMkMi.  Potatoes  are  grown 
in  almost  all  parts  of  the  country,  and  form  one 
of  the  mam  articles  of  food  among  the  lower 
cl.iNst  N  The  most  important  auxiliary  crops  are 
tteet-ro<Jt  lor  suis'  ir.  liem|i  and  tfax,  the  latter  ol 
excellent  <|ualuy .  on  a  few  favored  s^Mit^  to- 
bacco, hops  and  madder  arc  grown.  Lhcrncs. 
apples  and  pears  are  tolerably  abundant  in  the 
sovthem  dtstricia.  The  geiooanl  dn^ftitr  anii* 
mals  are  cattle,  slwcp  and  remdwr.  The  fast 
supply  food  and  clothing  In  1017  there  were 
44/.69.S  farms  under  cultivaiion,  the  prnducts  of 
which  form  a  staple  export 

Commerce,  Manufactures,  etc— Of  all  the 
countries  trading  with  Sweden,  Great  Britain 
IS  the  one  with  which  the  largest  amount  of 
business  is  done.  Gemaany  coming  next.  The 
total  valne  of  the  exports  to  all  countries  in 
1916  was  nearly  9206.991.0(10.  of  which  ^  i  per 
cent  came  from  the  i'nite<l  States,  (he  exports 
to  Great  Britain  amounting  to  halt  that  amount 
The  tf)tal  imports  amounted  to  aNtut 
bll,UW)  (United  States.  27  4  per  ,  ent )  The 
principal  exports  are  timber,  i:  n  I  iirter  and 
wood  pulp;  imports,  iron  and  stcci.  wrotwiht 
and  unwrou^t.  am,  iMchineiy.  woolen  and 
cotton  goods.  Next  •»  agriculture  the  most 
importatit  industry  in  Sweden  h  tmn*mining. 
Other  indu^iri'  >  nc  u  r  f  some  imiKirtancc  are 
iron-foiiiiiiniK  and  <  nk'ineering.  the  spinning  and 
weas°ing  of  eotion  and  wm,  leii  Koods.  jiapcr- 
making,  brewing.  sugar-refininK.  match-nmikini; 
and  glass-making.  In  1917  there  were  ^KMiS 
miles  of  railways,  of  which  3^268  miles  be- 
longed to  the  state.  The  public  telegraph  and 
telephone  Unes  in  1917.  341.013  miles,  behMg 
wholly  to  the  aiate.  A  tram  ferry  service  oper- 
ates between  Trdleborg  and  Sasnetcfa  in 

f'rnssia. 

The  mercantile  marine  in  1^17  engaged  2.801 
vessels  of  1.128,435  tons  burden.    The  tonnaur 
entered  and  cleared  in  1915  was  28,799,114  tons 
(k^borg  is  the  principal  port  and  Slockhohn 
comes  next. 

Wdghta  and  If eaanrea.— The  denomina- 
Hons  of  money  are  the  ore  and  the  kroma,  or 
crown  (silver*;  100  ore  ( each  —  1  .<2«/ )  1 
kr,>na  =  \s  Hd  The  greater  part  of  the  cnr- 
I'  Ticv.  b<i\vever.  is  in  paper,  which  is  circul.Tiing' 
111  sums  varying  from  .s  to  1.000  krunor.  The 
metric  system  of  weights  and  measures  was 
introduced  in  ItSU.  Among  old  measures  are 
the  skatprnnd"  lb.  avoirdupois:  the  centner 
(100  skalpund)  "-937  lbs.  avoirdupois;  tiie 
nyldst  (UK)  centner)*'  W  67  cwts  ;  the  j^ONiUi 

4h  pints  iniiK-ri.tl;  the  cubii  f»l  (10  kanna) 
-  "  > 76  imperial  gals.;  the  cubic  ah\  •^'^  M\  gals  ; 
the  foot  (/o/)  ~»  1Ij689  inches  unpi  nal;  the 
iMMir/ond  or  acre 1  acre  35  poles ;  the  mile 

6l64  United  States  miles,  and  the  square  mile 
^  44  Untied  States  snuare  miles;  10  /tnirr"* 
I  turn;  10  turn'  \  foot;  10  feet  — I  ifJaff 
("974  United  States  feet);  10  *f*iger  -l 
rtf;  360  ref   ■  1  mile 
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Goremment — The  crown  is  hereditary  in 
ibe  male  line.  The  icing  must  be  a  member  of 
Ihe  Uttheran  Church,  and  has  tO  Sweau*  fiddily 
t»  tfie  laws  of  the  land.  His  VKTOgBtiTCs  ooa> 
liat  of  die  right  to  preside  in  the  high  conrt 
of  justice,  to  grant  pardons,  to  conchiHe  treaties 
with  forciRn  powers,  to  declare  war  and  peace, 
to  nominate  to  all  appointments  civil  and  mili- 
tary and  to  veto  absolutely  any  decree  of  the 
Diet  or  Parliament  of  the  kingdom.  He  also 
pHKMCs  a  power  of  administrative  legislatioa. 
The  priticcs  of  the  blood-rojyvl  are  exduded 
fron  all  dvil  erapionrments.  The  Diet  consists 
of  two  clambers,  wnich  are  1)0th  elected.  The 
first  or  upper  chamber  consists  of  1  "0  mrm 
bers.  The  mcmhers  are  elected  by  25  provincial 
landstings  (or  provincial  assemhiics)  and  the 
corporations  of  Stockholm,  GoteboiXi  Norr- 
kdpine,  Mahno  and  Gdlt.  AH  thr  maabers 
amit  DC  above  35  years  of  aige«  and  a  property 
(indificatiaa  is  reijaired  to  tne  taxed  vahie  of 
5n,flOO  krotior,  or  $13,88?  in  real  property,  or 
an  annual  income  of  3,000  kronor  or  $830. 
They  are  elected  for  six  years.  The  second 
chamber,  elected  on  universal  male  suffrape 
for  three  years,  contains  2J0  members,  150 
elected  by  the  rural  population,  being  one  for 
each  40,000  inhabitants;  and  80  by  the  towns, 
being  one  for  every  lOjOOO  inhabitants*  Mem- 
bers of  both  houses  are  paid  1,200  kronor  or 
$335  per  session  of  four  months,  in  addition  to 
traveling  expense?  The  election  is  by  ballot 
on  a  basi--  of  proportional  representation-  The 
executive  power  is  in  the  hands  of  the  kinp, 
aader  the  advice  of  a  council  of  state  consist- 
ing of  1 1  members,  eight  of  whom  are  depart- 
mental heads.  The  eight  departments  are; 
The  Ministry  of  justice,  the  Ministry  of  For- 
eign Affairs,  the  Ministry  of  War,  the  Min- 
istry of  Marine,  the  Ministry  of  the  Interior, 
the  Ministry  of  Finance,  the  Ministry  of  Edu- 
cation and"  Ecclesiastical  Affairs  and  the  Min- 
istry of  .Agriculture.  AH  the  ministers  are  re- 
sponsible for  the  acts  of  the  government.  The 
administration  of  justice  is  controlled  independ- 
nitly  of  the  government  by  the  Justitie  Kansler, 
appointed  by  the  kinir,  who  a;  ts  for  the  Crown; 
and  the  Justitie  Omljudsman,  appointed  by  the 
Diet,  who  exercises  a  supenrisiaiii  over  At  law- 
courts. 

Pinanocfti— A  laree  part  of  the  revenue  is 
derived  fron  national  property,  including  rail- 
ways; the  remainder  from  customs,  excise,  in- 
oone.  tax,  etc.  The  total  estimated  revenue  for 
1917  amounted  to  $107,000,000  and  the  expendi- 
ture was  rather  more.  Part  of  the  expendi- 
ture—  civil,  militar>'  and  ecclesiastical  —  is  de- 
frayed from  Crown  lands  and  docs  not  appear 
in  tbepublic  accounts  The  public  debt  is 
over  |2BjOOO,000.  Sinking'  funds  are  provided 
for  the  pimnent  of  the  debt.  . 

The  Rilcsbanlc.  or  National  Bank  of  Sweden, 
belongs  entirely  to  the  state  and  is  managed  by 
directors  elected  for  three  years  by^  the'  Diet, 
except  one,  the  president,  who  is  designated  by 

the  king. 

Army  and  Navy.—  The  army  has  hitherto 
conststcd  of  enlisted  troops,  a  militia  maintained 
by  landowners  'and  Crown  domains,  and  con- 
scriptim  troops,  drawn  by  annual  levies;  but  it 
b  now  undergoing  reur^'unization,  wlHch  will 
talce  some  years  to  complete,  the  result  being 
an  increase  in  numbers.  Military*  service  is 
ooavulsoty.  The  active  military  force  in  1916 
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consisted  of  2.657  officers.  537  non-commis- 
sioned officers,  16.370  volunteers  and  a  con- 
tin^:ent  of  recruits.  The  total  (including  con- 
scripts) was  83,000  men.  The  naval  strength 
indudes  15  armored  coast  defense  vessels, 
four  old  torpedo  gunboats,  10  torpedo-boat 
destroyers,  45  torpedo  boats  and  submarines. 

Ethnology. — Almost  all  the  inhabitants  of 
Sweden,  with  the  exception  of  the  Laplanders 
and  Finns,  found  only  in  the  north,  are  of  Teu- 
tonic oriirin,  and  preserve  the  original  features 
of  the  race  in  great  purity,  particularly  in  the 
central  and  southern  provinces,  where  they  are 
dnracterized  by  a  tall,  robust  stature,  light 
hair,  blue  eyes  and  light  complexion.  ^  They 
arc  active  and  enterprisinp,  and  manifest  a. 
marked  predilection  for  scientific  pursuits.  The 
state  of  morality  is  on  the  whole  favorable. 
Heinous  crimes  are  few,  but  a  great  number  of 
minor  dcbnquencies  figure  in  the  calendar  and 
areevidoitly  accounted  for  by  the  far  too  prev- 
alent use  of  ardent  spirits;  but  a  considerable 
improvement  in  KSpeet  of  the  eoosumption  of 
intoxicants  seems  to  have  taken  place  in  recent 
times. 

Religion  and  Education.— Almost  all  the 
inhabitants  belong  to  the  Evangelical  Lutheran 
Church,  which  is  the  religion  of  the  state,  at 
the  head  of  which  is  the  archbishop  of  Upsala. 
Other  religions  are  tolerated ;  but  appointments 
in  the  public  service  can  be  held  by  Lutherans 
only.  Education  is  gratuitous  and  compul- 
sory. Primary  education  is  well  diffused.  In 
1916  there  were  704,000  pupils  in  the  elementary 
schools.  The  proportion  of  illiterates  among 
recruits  is  0.16  per  cent.  The  University  of 
Upsahi  (%d44  studenu  in  1916)  has  done  much 
to  foster  the  cnltivation  of  the  higher  depart- 
ments of  science  and  scholarship.  There  is  also 
a  university  at  Lund  (1,341  students  in  1916). 

Language  and  Literature.—  Sec  Swedish 
Language;  Swinisii  Lnrj<.vn.'RE. 

History. —  In  the  case  of  Sweden,  as  of 
many  other  countries,  the  industrj'  of  chroni- 
clers has  supplied  details  about  ages  with 
which  they  were  unacquainted.  These  early 
chronicles,  called  Sa^s,  contain  lists  of  kings 
at  variance  with  each  other,  and  stories  of  ad- 
venture of  the  kind  to  which  the  epithet  heroic 
is  usually  applied,  in  which  it  is  impossible  to 
separate  the  fabulous  from  the  historical.  The 
first  dynasty  of  Swedish  kings,  according  to 
the  legendary  chronicles,  belonged  to  a  family 
called  Ynglings.  frt^m  their  totmder.  Freyer 
Ingvc,  the  reputed  grandson  of  Odin,  from 
whom  the  family  claimed  to  be  (!esrcnded.  The 
last  of  them  was  expelled  by  K.ir  W'idfadm, 
rcpn-^cn(ative  of  the  Danish  family  of  the 
Skioldings,  also  drsrended  from  Odin,  who 
united  Sweden  and  iJcninark  under  one  rule. 
This  event  is  referred  to  about  630  a.d.  Near 
the  end  of  the  following  century  Ragnar  Lod- 
brok,  the  reigning  representative  of  this  house, 
fell  in  battle  on  the  EuRlish  Coast,  and  his 
second  son,  Biom  Ironside,  inherited  Sweden, 
which  was  again  separated  from  Denmark. 
Christianity  was  introduced  under  his  p;rand- 
son,  Biorn  II;  but  it  was  first  established  bv 
Olaf,  who  reigned  in  the  be^nning  of  the  lltn 
oentttfy  (1001-26  aj>.).  Unul  the  beginning  of 
Hhe  12lh  century  the  chronicles  contain  rival 
lists  of  kinps  From  the  first  appearance  of 
Sweden  in  history  two  rival  tribes  or  confed- 
eracies, both  of  Getman  origin,  the  Goths  and 
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the  Swedes,  contended  for  ascendency,  and  the 
conftuion  of  the  chronicles  is  probably  due  to 
the  mingliag  of  ihc  lines  of  separate  chieii 
or  monarchs  rciKniiiK  simultaneously  in  differ- 
ent districts.  Knuiiul  .SK-mmc,  the  last  of  the 
dcacctidants  uf  Umrii,  was  dtU-alcd  and  killed 
[■>  :hc  (ioihs  in  1056,  whtii  the  iwo  nations 
were  united  under  Stcnkil,  ihe  (jotbic  monarch. 
On  the  death  of  his  descendant,  Inge  II,  in 
1129,  the  Swedes  raided  a  private  individual, 
Sverker  I,  to  the  throne.  To  conciliate  the 
Goths  it  was  agreed  that  Erik,  a  descendant  of 
Stcnkil  in  the  female  line,  should  succeed 
S\crkcr,  and  that  the  two  families  should  reign 
altirnatcly.  This  arran^jemcnt,  which  seems  to 
indicate  that  tlir  power  of  the  monarchs  was 
merely  that  of  leading  chiefs,  was  continued, 
though  the  cause  of  much  dissension  and  dvii 
war^  for  several  reigns.  Duritia  the,  reign  of 
Svencer  the  kingdom  was  diviaed  into  four 
dioceses  (11. '2)  F.rik  IX,  called  Saint  Erik, 
succeeded  about  1153.  In  his  rei^n  the  Finns 
were  coiu^uered  and  convened  to  t'hnstianity. 
Charles  \  II,  son  of  Sverker,  who  succeeded 
about  1162,  was  defeated  and  killed  by  Knut 
Erikson,  who  succeeded  in  1168.  Sverker  II, 
the  sun  of  Charles,  was  likewise  defeated  and 
lulled  by  Erik  X,  son  ol  Kjout,  who  succeeded 
him  in  1210.  John  I,  son  of  Sverker  II,  and  the 

lost  of  his  line,  was  succeeded  in  1253  by  Erik 
XI,  the  last  of  jiis.  who  died  in  1260  Waldemar 
I,  nephew  of  Erik,  was  raised  to  the  throne  by 
election,  and  founded  the  dynasty  of  Folkungar. 
Waldemar  made  a  vo\agc  to  the  Holy  Land, 
leaving  his  brother  Magnus  regent,  in  1272;  on 
his  return  a  civil  war  took  place,  but  Waldemar 
abdicated  in  favor  of  Magnus  in  1279  and  tailed 
in  subsequent  attempts  to  recover  die  throne. 
Mai;nn«  assimicd  the  title  of  king  of  the  Sw  edcs 
and  the  (n  ihs.  His  son.  CirKcr  II,  in  whose 
reign  the  cciii<|iu <ii  1  uil.iiid  was  completed, 
was  cxwlled  liy  the  pc<.i>le  in  \M^),  who  chose 
his  nephew,  Magnus  Snek,  an  infant,  ashis  SUC- 
ccssor.  He  had  already  succeeded,  in  ri^  ol 
his  motbet^  to  the  crown  of  Norway,  whidi  he 
l^ve  to  his  son  Haco  in  1344.  Scania,  con- 
sisting of  the  two  southern  provinces,  Mal- 
niohtis  and  Kristianstadt,  which  then  belonged 
to  I'enniark,  yielded  to  him  in  1332,  but  he 
r<-^:i>ttd  them  on  aftiancin^;  his  son  Haco  to 
Margaret  of  Denmark  Magnus  was  deposed 
by  the  states  and  obh^.i!  lo  carry  on  a  civil 
war  for  the  crown  with  his  son  Erilc  whose 
death  again  left  him  in  possession  of  me  king- 
dom ;  but  .liminR  at  absolute  power,  he  was 
aRain  deposed  in  1365  in  favor  of  his  nephew, 
Albert  of  Mecklenburg;,  who  had  already  liecn 
in  possession,  since  lJ<x^,  of  the  supreme  au- 
thority. Albert  formed  a  league  with  Schlcs- 
wig,  Holstcin,  Mecklenburg  and  the  Hanse 
towns  n^aiitst  Denmark  and  Norway.  He  suc- 
ceeded in  driving  the  king  of  Dcnnurk  out 
of  his  dominions,  but  was  defeated  by  the 
kinp  of  Norway,  who  besieged  him  in  his  own 
•  capital.  Peace  was  concluded  ;  but  Albert,  aim- 
ing, like  his  predece.ssor.  at  absolute  power,  made 
himself  unpopular  with  hi-,  own  suhjecis.  who 
invited  Margaret  ol  Dtiini.irk  and  .Vorway,  the 
Semiramis  of  the  North,  who  had  united  the 
crowns  of  these  kingdc»m».  to  replace  him.  AI- 
her?,  th'ni_'h  sutipi  tud  by  H'lKrein.  Mccklcn- 
bufi.'  .iiid  ih<  H.iii-i  lowiiv.  w.i>  tiiKilK  over- 
come and  nttiMK'l  to  .Muklinburg.  Marcartt 
succeeded  in  1389,  and  by  the  union  of  Calmar 


the  three  kin^^^doms  were  formally  united,  each 
retaining  its  own  constitution.  Under  the  reign 
of  her  grandnephew  Erik  ( 1412-41  >  the  Swcdw 
revolted  imder  Engelbrecht  ( 1433).  The  maon 

was  renewed  1436.  but  loih  I>ancs  and  Swedes 
revolted  against  Krik.  and  Charics  Knutjofi. 
Krand  mareschal  of  Sweden,  was  chosen  reKcnt 
His  rule  proving  oppressive,  the  joint  crown  was 
conferred  in  1441  upon  Christopher  of  Havaria. 
nephew  of  Erik.  On  his  death  in  1448  Charles 
VIII  (Knutson)  was  chosen  king  of  Sweden. 
Norway  also  acknowledged  him.  but  soon  threw 
off  the  yoke.  The  severance  of  the  union  also 
produced  a  war  with  Denmark  Charles"  reign 
was  stormy  and  his  subject^  re(H.itedl\  rcM  Ited 
against  him.  lie  died  in  Il7(t  Christian  I. 
king  of  Denmark,  had  l>ecn  crowned  king  of 
Sweden  in  1438  by  the  party  opposed  to  iGml- 
son,  but  on  the  death  of  Knutsoo  his  fmxtf 
chose  his  nephew,  Sten  Stnre,  administrator  of 
the  kingdom.  Christian  attempted  to  take  pos- 
session of  the  kingdom,  but  was  defeated  and 
forced  to  retire.  In  I4&3  John  I,  son  of  Chris- 
tian, was  recu^nized  as  king  of  Sweden  in 
virtue  of  the  Union  of  Calmar  Tht  country 
was  divided  between  the  Danish  an<i  the  na- 
tional parties,  but  Sture  conirivcd  to  hold  the 
adnunistnitoa^  and  raised  an  aiay  to  drive  the 
Rtisaians  out  of  Finland.  In  1497  Jolm  in> 
vaded  Sweden  with  a  powerful  arm\  Sture 
was  completely  defeated  al  Rutebro,  28  '  »<:if>l<r. 
John  conferred  on  him  the  Kovernmtni  of 
balecarha-  but  the  Swedes  again  revolted  and 
proclaimed  him  administrator  in  1.^1  He  died 
m  1503  and  was  succeeded  in  the  administration 
by  Svaitte  Sture,  who  concluded  peace  with 
Russia  and  lonned  an  alUancc  with  the  Haiwe- 
atie  towns  in  order  to  prosecute  the  war  wkh 
Denmark  The  clerf^y  and  a  larRe  portion  of 
the  Senate  favored  the  Danish  alliance,  but  the 
peasantry  were  strongly  opposed  to  it.  Svante 
Sture  died  in  1512  and  was  succeeded  by  his 
son,  Sten  Sture  the  Younger.  In  the  foUowing 
year  Pinstian  II  succeeded  to  the  crown  of 
Denmark.  After  the  death  of  Sture,  Gustavos 
Vasa  raised  the  peasants  of  Dalecarlia.  de- 
feated the  Danes,  and,  having  embraced  the 
Lutheran  reli>iion.  was  crowned  king  by  a 
F'rotcslant  archbishop  of  Upsala  in  1528.  The 
Lutheran  religion  was  formally  est.ihhshed  in 
Sweden  in  1529.  Christian  II  having  been 
driven  from  DcnaUirk.  his  title  was  acknowl- 
edged by  his  successor,  Frederick  1,  and  in  1544 
was  declared  hereditary  in  his  house.  He  di«d 
in  1560.  His  son,  Erik  XIV,  reivrned  only  eichr 
years.  Erik  was  one  of  the  candidates  tor  the 
hand  of  Queen  Elizabeth  of  EltflBMl  ud  alio 
of  Queen  Mary  of  Scotland. 

To  balance  the  power  of  the  great  noMea 
Erik  created  a  secondary  nobility  and  tntro> 
duced  the  titles  of  count  and  baron  into  Swe- 
den. A  war  with  Russia,  undertaken  for  the  * 
protection  of  the  Teutonic  order,  resulted  in 
the  .(  'iniMtion  of  Esthonia  by  Sweden;  t.ut 
war  having  subsequently  broken  out  with  Den- 
mark was.  in  the  confusion  caused  by  the  kin.;  s 
insanity,  ill-conducted,  and  rcsuhed  in  repeated 
disasters  to  the  Swedes.  John  HI,  the  brother 
of  Erik,  succeeded  bin  on  hi*  llepoailion.  By 
the  peace  of  Stettin  witfi  Dmnarlc,  13  Dec 

1570.  Sweden  renonntcc!  hr'  claims  to  Norway, 
.iiid  stirrt  iidi  n  <l  .t  l,ti^<  part  of  t  iotland  in- 
<luil;nk;    die    wcit    lamsI    to    Denmark  Th;^ 

tr«a^  was  madt  with  a  new  to  a  war  with 
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tbuiia.  In  this  war  the  Swedes  were  success- 
Ad  in  Coiling  the  designs  of  Ivan  IV  on  Livo- 

nis.  Pfact-  writ  roiicludvd  in  13-H2.  John  had 
married  Catherine  JaKcllon.  daughter  of  Siuis- 
mund,  king  of  Polancl,  and  through  her  influ- 
oice  endeavored  to  restore  the  Catholic  re- 
li^on  in  Sweden.  A  forttlidablc  opposition 
ansing,  headed  by  his  brother  Charles,  and 
ifce  qncea  d^ing,  he  abandoned  Ibe  project. 
Sig^smund,  his  son,  was,  however,  hrought  up 
in  the  Catholic  t  aith,  and  in  1587  he  was  elected 
kinir  of  Poland  under  the  title  of  Sigismund 
III;  John  died  1592.  Charles,  Duke  of  Sudcr- 
mania,  who  held  the  regency  in  the  absence 
of  his  nephew  Stgismund,  endeavored  to  de- 
prive him  of  his  crown  on  the  ground  of  his 
religion,  but  on  the  return  of  Sigismund  with 
an  army  he  was  compelled  to  relinquish  the 
>;ovcrnment  to  him.  Si(4ismund,  on  icieivinR 
the  crown,  returned  to  Poland,  and  left  his 
uncle  Charles  rcRent.  Charles  again  attempted 
to  seize  the  crown  and  defeated  Sigismund  in 
the  battle  4>f  Stangbro  (September  1598).  The 
states  now  conferred  on  him  the  title  of  heredi- 
tary prince,  and  insisted  upon  Sigismund  send- 
ing his  son  to  Sweden  to  be  educated  in  the 
evangelical  faith.  Failing  to  comply,  he  and 
his  posterity  were  excluded  from  the  crown, 
and  in  1604  Charles  was  acknowledged  as  king- 
dect  of  the  Swedes.  Goths  and  Vandals^  ^nd 
Us  son,  Gustavus  Adolphus,  was  recognized  as 
Ids  successor.  He  took  thie  title  of  Charles 
IX.  From  these  events  arose  a  war  with  Po- 
land, which  was  not  terminated  by  a  permanent 
peace  till  IfifiO.  Wars  also  with  Denmark  and 
licrmaiiy  continued  till  the  end  of  Charles' 
reign.  Charles  IX  died  1611,  and  was  suc- 
ceeded by  his  son,  Gustavus  Adolphus,  then  en- 
gaged in  conductisg  the  war  wtth  Denmark. 
Onie  of  the  first  acts  of  Gustavus  was  to  se- 
lect as  his  chancellor  Alex  Oxenstiern,  who 
became  one  of  the  fir.Kt  statesmen  of  I'.uropc. 
Faihng  to  make  peace  with  Denmark.  Gustavus 
took  the  field  in  person,  and  iicarlv  lust  his 
life  in  the  battle  of  W'idsji;  but  iu  1613  he  suc- 
ceeded dirough  the  mediation  of  England  in 
Bridng  peace.  The  Russian  throne  was  then 
vacant.  The  Swedes  and  Poles  each  set  up 
cmdidatt  >  for  it,  Charles  Philip,  Iirotlier  of 
Gustavus  atid  Ladislaw,  son  of  Si.;;i>mund. 
i'oth  had  invaded  the  country  and  made  ex- 
tensive conquests  and  Gustavus  granted  favor- 
able terms  to  Denmark  that  he  might  turn  his 
attention  to  this  quarter.  Michael  Romanoff, 
elected  in  1613.  was  compelled  to  make  peace 
with  Sweden  by  the  cession  of  all  his  Bait  ic 
provinces;  and  Sweden,  which  notwithstanding 
internal  troubles  had  been  advaneiny  in  politi- 
cal importance  since  the  time  of  Gustavus  1, 
now  became  the  leading  power  of  the  North. 
The  war  of^  succession  with  Poland  stilt  con- 
tbued  and  in  U21  Gustavus  turned  his  arms 
against  tliat  coiuitiy  and  cultured  Riga.  The 
war  continued .  for  nine  years,  and  was  con- 
dnded  by  the  six  years'  truce  of  Altmark  in 
1429.  Gustavus  retained  four  fr/ontier  towns 
of  Fast  Prussia 

Sweden  was  now  about  to  take  for  the  first 
time  a  leading  part  in  the  afTairs  of  Eurooe. 
Gustavus  had  been  watching  with  anxiety  tne 
course  of  events  in  Germany,  and  had  de- 
termined to  interfere  ofi  In  half  of  tfie  interests 
of  religion  and  tlic  political  rights  of  the  Prot- 


estant princes.  (For  the  events  of  this  war  and 

the  effects  of  the  intervention  of  Sweden  in 
the  afTairs  of  Europe  bee  Clsiavus ;  Prussia; 
KicuKJ.iKu;  Thirty  Ykaks'  War.  and  other 
articles).  The  body  of  Gustavus,  who  fell  at 
the  battle  of  Liitzcu,  was  brought  back  to  Swe- 
den in  1632,  and  his  daughter  Christina  was  * 
recognized  as  liis  soceessor.  She  was  a  minor, 
and  tile  management  o;f  affairs  d^olved  upon 
the  Chancellor  Oxenstier'ti  lie  confirmed  his 
alliance  with  the  German  rulers,  and  made  ar- 
rangements to  prosecute  the  war  with  vigor. 
His  power  continued  absolute  till  1644,  during 
which  time  the  war  in  Germany  continued. 
At  the  beginning  of  this  year  a  vrar  broke 
out  with  Denmark,  provoked  by  the  scheming 
of  the  queen-mother,  who  was  jealous  of  the 
power  of  Oxenstiern.  Denmark  was  sud- 
denly invaded  by  Tor.stenson.  Christina  as- 
sumed the  reins  of  government  on  5  Dec. 
1644,  her  18th  birthday.  The  peace  party  now 
prevailed,  and  the  treaty  of  Bromsebro  was 
concluded  with  Dannark,  which  ceded  to  Swe- 
dea  the  greater  part  of  her  possessions  in 
Gdthnd,  and  exempted  Swedish  fesseb  from 
Sound  and  Belt  dues.  The  pence  of  West- 
phalia. 24  Oct.  164H,  gave  Swc<lrn  western  Pom- 
erania,  the  (hicliy  of  iJremen  ,ni<l  other  acquisi- 
tions in  Germany,  with  a  seat  and  triple  vote 
in  the  diet 

The  reign  of  Christina  be^  under  favor- 
able auspices.  She  had  received  a  •masculine 

cdttcation,  and  showed  great  attention  to  busi- 
ness and  determination  in  supporting  her  views. 
C  ontrary  to  the  advice  of  Oxenstiern  she  ex- 
erted herself  to  promote  peace  loth  with  Den- 
mark and  Germany.  She  patronized  learning, 
and  drew  many  distinguished  men  to  her  court; 
but  she  was  extravagant  in  her  expenditure, 
licentious  in  her  beliavior,  and  soon  brought 
herself  into  inextricable  difficulties  hy  the  pro- 
fusion with  which  she  lavished  the  crown  do- 
mains on  worthless  favorites.  In  these  circum- 
stances she  renounced  the  crown  in  1654  in 
favor  of  her  cousin  Charles  Gustavus,  son  of 
the  Qount  palatine,  professed  the  Catholic  re- 
ligioa,  and  after  an  cxtcaordinaiy  career  died 
at  Rome  in  1089.  The  riiort  reign  of  Charles 
X  was  distinguished  by  some  brilliant  military 
enterprises,  which  extended  to  Poland,  i'russia, 
Russia  and  Denmark.  In  Jamiary  1658  he 
crossed  the  sea  on  the  ice,  and  occup>'ing  the 
island  of  Fiincn  without  resistance,  advanced 
to  Copenhagen.  By  the  mediation  of  Engbund 
and  France  peace  was  concluded  at  Roesldlde, 
8  March  16%  Denmark  surrendering  the  re- 
mainder of  her  possessions  in  Gotland.  Charles, 
howt  w  r.  h;nl  I  his  heart  on  the  con(|Uest  of 
Denmark,  and  was  not  long  in  recommencing 
operations  against  that  country.  He  died  sud- 
denly on  13  Feb.  IbbO,  leaving  a  son.  Charles 
XI.  only  fmr  years  of  age.  A  comdl  of  re-, 
gency  was  appointed,  which  aooa  eoaduded 
peace  with  Poland,  the  emperor  and  titte  elector 
of  Brandenburg.  Peace  with  Ruoia  wa<  not 
concluded  till  1661.  Sweden  fnrme<f  an  alli.iiice 
with  pjigland  at;ainst  floll.ind  in  l(rf)5.  ami 
took  part  in  the  triple  alliance  against  France 
in  K/xS.  The  common  policy  of  Sweden  was  to 
ally  herself  with  France,  and  her  change  of 
policy  was  due  to  the  falhire  of  French  subsi- 
dies. By  the  treaty  of  Stockholm.  14  April 
1672,  she  agreed  to  assist  France  it  attacked  by 
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any  German  power  during  hrr  war  with  Hol- 
land. In  consequence  of  tlu>  treaty  the  Swedes 
invaded  BrandcnburK  in  l(i74     Tiicy  were  dt* 

fcated  tw  the  elector  at  FebrlalUn.  28  June 
1675.  After  this  vtclory  Denmark  entered  into 

lea^nc  with  the  elector  ajjiiinst  Swcdtii  In 
the  hotly  contested  war  wliich  ciiiutd  Swcilcn 
vsas  deicatcd  by  the  elector  on  land  and  by  the 
Danes  at  &ca,  but  her*  ally  was  victorious,  and 
Louis  XIV'  compelled  the  eleClor  by  die  treaty 
of  Saint  Cennain*cn-Laye  to  restore  to  Sweden 
at!  her  German  possessions  except  a  ifistrict 

bcvoiid  tile  ''  I,  r.  ir  l  I  n  the  treaty  of  Fon- 
taiiiel  h  all  C  hii^li.iii  \  eok:;ined  to  restore  all 
his  eiitn;u(  -I>  ti.  Sweden  Peace  was  concluded 
on  till  >>e  teitns  betVvccn  Sweden  and  Denmark 
at  London,  26  Sept.  1679. 

Sweden,  whose  financial  reaoiiroes  were  «!• 
ways  limited,  had,  howe\-er.  been  impoverished 
by  the  war,  and  the  nobility,  who  during  the 
minority  of  Charles  had  acquired  the  chief 
power  in  the  .st.ite,  alt!uiiiL:ii  the  kum  had  as- 
sumed the  government  in  1072,  became  unpop- 
ular. A  I  evolution  was  accomplished  in  1680, 
in  which  the  states^  tmdcr  the  jpurdiaaship  oi 
a  military  force,  declared  Charles  absdate  and 

iiresponsilile,  aiul  entitled  to  dispose  of  the 
KOvernmcut  by  his.  last  will  The  remaining 
years  of  C  harles  XI  were  employed  in  organi?- 
\ng  the  army  and  rcbtoriiuf  the  finance*.  He 
adopted  a  regular  system  of  conscription,  whuli 
greatly  streoBthcBcd  the  aUitaty  pofwer  oi  the 
nation.  He  died  15  April  169^  Mis  son. 
Ch.trles  XII,  l>orn  in  1^2,  was  declared  of 
age  III  Nii\enjler.  His  youth  induced  Deti- 
mark.  Poland  and  Ku>sia  to  enter  into  a  league 
against  him  to  partition  his  domintont.  Em- 
barkiOK  for  l  openhagen  in  1700,  he  soon  dis- 
concerted the  plans  ol  the  alUes.  and  refusing 
peace  bemn  a  career  of  conquest,  which  after 
many  mar\ clous  •  suci-e^^es  ended  in  the  dis- 
astrous l>attlc  of  I'oifax.i.  S  July  17l»  After 
an  exile  in  Turkey  he  rcturnt  d  tn  S\M  <ifn 
in  1714,  reconciled  himself  with  i'eter  the 
Great,  and  was  pushing  the  conquest  ot  Nor- 
way when  he  was  kaUcd  at  the  siege  of  Frcd- 
erickihall.  30  Nov.  17t&  The  Swedish  atates 
passing  over  Charles  Frederick,  son  of  (Tiarlcs* 
elder  sister,  n.imt  .1  ihe  secotwi  sister  of  Charles, 
ClrKM  bieniK ir.i.  (|in  iii.  who  in  I72()  asMieiated 
Willi  her  husiiaiui  l  re»lerick  I  The  revolution 
was  accomplished  so  suddenly  that  it  led  to  a 
susptcton  that  Giarles'  death  had  been  antici- 
pated, and  it  has  always  been  suspected  that  he 
fell  by  the  hand  of  an  assassin  The  new  - 
rrnment  allied  itself  with  (ireat  Rritain.  and 
cedf  <l  the  duchies  of  Bremen  and  \>r<len,  the 
cause  of  quarrel  l^etween  Charles  and  England, 
to  George  I.  Peace  was  conchided  with  Po- 
land on  the  basis  of  the  treaty  of  Oliva,  and 
with  Pntssia.  to  which  Sweden  ceded  the  terri- 

torv  brfwren  the  Oder  and  the  Peene,  Stettin, 
the  i-l;ini|s  ..t  \\f>IIin  and  Csed-mi.  etc  Py  the 
Treaty  of  Stockholm.  \2  June  1720,  Sweden 
paid  Denmark  6<IC>.(*)(1  rix-doilars.  and  renounced 
the  freedom  of  the  Sound,  while  Denmark  re- 
stored Rmen  and  other  conqnests  in  Pomerania 
and  elsewhere.  War  still  continued  between 
Swidcti  and  RuNsia  It  wa.s  concluded  l>y  the 
Trratv  of  Nyvntli,  10  Sept  1721  Sweden  re- 
ceived $J,*XTl>(M)  f,T  Li\c.nia.  but  -h<  hiuUy 
lost  the  valuable  Baltic  provinces  for  which  she 


had  so  long  contended    Of  her  COIHIieita  RaS> 
sia  only  restored  Finland. 

Sweden  was  now  under  the  hands  of  an  ofi* 
garchy.  This  council  was  easily,  bribed  by  (or- 
ei^n  powers.  It  was  divided  into  two  factions, 
called  (after  17.?8)  the  Hats  and  CapN,  the  for- 
mer of  which  preferred  to  sell  ihcmscKcs  ti. 
France,  the  latter  Ku>.>ia.  On  the  brcakint( 
out  of  the  war  of  the  .\usirian  Succcssiun,  the 
Swedes,  who  had  been  irrit.tted  b^  ihc  murder, 
at  the  instigation  of  the  Russian  Empress  Anna, 
of  their  Ambassador  to  the  Porte,  were  easily 

induced  by  I'raiuc  to  decl.irt  w.ir  with  Ru*>ia 
The  war  uii  the  part  of  Sviedcn.  from  militar) 
incapacity  and  the  sclfishnesi  of  her  cnil  rulers, 
was  ill  conducted.  On  the  acc<-.^llln  of  Eiiia* 
bcih  peace  was  concluded  bv  the  Treaty  of 
Abo,  17-18  Aug.  1743.  by  which  Sweden  re- 
nounced forever  her  claim  to  the  provinces 
ceded  by  the  Treaty  of  Nystadt,  the  reco%-ery 
of  which  was  the  main  object  of  the  war.  and 
c(  ded  p;irt  of  Finl.ttid.  t!ie  I<undar>  bfwecn 
the  two  !,tatcb  being  fixed  at  the  river  Ksrnene 
B\  the  influence  of  Kussi.i  .Vdolphus  FrcdeiKk 
of  HoUtcin  was  elected  successor  to  the  Swcd* 
ish  crown^  to  which  he  succeeded  on  the  death 
of  Frederick  in  12S1.  During  this  reign  Swe- 
den took  some  part  in  the  Seven  Years*  War. 
At  home  the  country  was  distracted  by  the  ri- 
\alriei  of  the  Hats  and  Caps,  and  the  royal 
lu  wir  ?.ink  to  a  sh.ulow.  .Vdolphus  died  in 
I77i  and  was  succeeded  by  his  sun  Gustavus 
III.  His  rei^  was  distinguished  by  a  monar- 
chical revolution.  He  undertook  a  war  against 
Russia,  whtdi  brought  him  fame  indeedL  hot 
was  productive  of  no  other  result.  Gustavus 
was  assassinated  in  1792.  In  1809  his  son  Gos- 
lavus  IV  was  deposed,  and  bi*  iani;l\  decl.ucd 
foievcr  incapable  of  succeeding  to  tl»c  trowTX 
(The  leading  evenis  i^i  hi^  reign  will  Ik-  found 
under  Cii  siAVis  I\  )  Hi^  unclc^  the  Duke  of 
Sudermania,  wai>  dccLicd  k:iig  with  the  title  uf 
Charles  XIII.  He  concluded  a  war  with  Rna- 
sia.  begun  by  GustaxiM,  hv  the  Treaty  of  Fred- 
eruk.h.irn.  17  Sept  ISn^  Qy  whidt  Sweden  snr- 
rcndcnd  l  inl.ind,  the  Aland  Isles  and  part  of 
Wt-st  Bothni.(  ti>  Russia  In  1810  the  sia'cs 
dieted  Jean  Bapiiste  Bernadotle.  crown-prince. 
In  the  hnal  struggle  with  Napoleon  pre\i.)us  to 
1814  Sweden  joined  the  .Mlies,  while  Denmark 
took  the  J»rt  of  France.  The  Danes  were 
driven  out  of  Holstein  by  Bemadottc,  and  the 
Treaty  of  Kiel  was  concluded  between  Sweden. 
Denmark  and  lircat  Britain.  14  Ian  1814  Swe- 
den by  this  treaty  ceded  to  Denmark  her  la»t 
tierman  possessions  in  Pomerania,  and  the  Isle 
of  Kiifien,  while  Denmark  was  compelled  to 
( ede  Norway  to  Sw  eden  aS  a  compensation  for 
the  loss  of  rinland.  TThe  cesNon  was  confirmed 
by  the  Norwegian  Storthing  on  4  November. 
(iK  I  nl.iiid,  the  Faroe  Islands  and  Iceland, 
which  b.id  lielongid  to  Norway,  were  retained 
liy  l  U  nm.irk  S  v.  cleti  now  held  the  wb. 
Scandiiunian  I'eninsula,  and  had  lost  all  her 
other  F.uropean  possessions  Bernailotie  nuc- 
cccdcd  to  the  crown  in  IHIS,  under  the  title  of 
Charles  XIV.  Under  his  reign  Sweden  ad> 
vanced  greatly  in  agricultural  and  mercantile 
prosperity.  He  died  in  l84-t.  and  was  succeeded 
by  his  Sun  Ovur  I,  who  introduced  extcnsxe 
reforms  in  the  g  i\ernment  (See  0sc.\b  I> 
He  died  8  July  1859,  .n.d  was  siuceedcd  by  hts 
son,  Charles  Louis  Eugene,  under  the  title  of 
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Oarles  XV.  Charies  XV  died  18  Sept.  1872. 
and  was  stieeeeded  bf  his  brother,  Oscer  II, 
who.  d}-ing  on  S  Dec.  1907.  was  sueeeeded  by 

hi^  fon,  the  present  kinp  Gusfav  V.  On  7  Jone 
W5,  owing  to  the  rcfus.il  of  Sweden  to  grant 
-cparaic  consulates  to  -Norway,  the  Storthing 
of  Norway  passed  a  resolution  to  dissolve  the 
union,  which  was  finally  ratified  by  the  Treaty 
of  KarUtad  fay  both  countries  on  16  October. 
Oa  20  Noreniber  Prince  Chartct  of  Dcnonurk 
was  made  King  of  Norway. 

In  1909  Sweden  experienced  one  of  the  most 
extensive  indusirial  sinkc";  in  the  history  of 
hbor  disputes  Beginning  in  a  few  industries, 
this  strike  soon  involved  nearly  JOO.OOO  men 
and  lasted  for  two  months,  completely  paralyt- 
ing  all  trade,  commerce  and  transportation  fa- 
dbttci  and  ending  in  the  defeat  of  the  strikers. 

Sweden  in  the  World  War.— The  Worid 
War.  while  it  stimulated  agricultural  production 
and  certain  branches  of  mining,  entailed  great 
hardships  on  the  majority  of  the  people,  and 
■hanger*  demonstrations  became  fretjucnt,  espe- 
daliy  to  the  urban  (Bstricts.  Up  to  the  later 
Slices  of  the  war  the  attitiideof  the  Court  (the 
Oaeen  waa  funneily  Prfnccst  Victoria  of 
Baden),  the  military  and  official  classes  gener- 
ally, was  one  of  "benevolent  neutrality*  toward 
ihe  Central  Powers,  while  that  of  the  Socialists, 
although  neutral,  was  more  favorable  to  the 
Entente.  The  strict  enforcement  of  the  British 
blockade  by  the  seizure  of  •contraband"  de- 
flgned  to  be  sent  through  Sweden  to  Germany: 
ara  the  detention  of  mails  from  the  -Unitca 
States,  caused  intense  irritation ;  and  on  the 
odler  hand,  the  German  submarine  campaigns, 
and  the  sinking  of  Swedish  ships,  raised  con- 
Mderalilc  feeUng  against  Germany.  Sweden's 
position  as  a  neutral  was  seriously  compro- 
■ted  hf  tiie  fevebtions  made  by  the  United 
Stain  govcndBcnt  to  September  1917  that  the 
Swedish  Foreign  Office  waa  fiemdttini^  German 
official  messages  from  foreign  countries  to  be 
sent  as  its  own  messages,  these  including  mes- 
sages from  Count  Luxburg,  German  Chargi 
d'.\ffaircs  at  Buenos  Aires,  in  reference  to  the 
sinking  of  ships  of  the  ,\rgentine  Republic  by 
submarines,  the  most  extraordinary  of  which 
adrised  his  government  that  Argentine  vessels 
iboold  not  be  sunk  at  all,  or  "sunk  without 
living  any  trace*  (spurlos  versendt).  These 
revelations  raised  a  storm  of  indignant  protest 
in  all  AUied  countries,  and  a  breach  of  diplo- 
matic relations  between  Germany  and  the  .Ar- 
gentine was  narrowly  avoided.  Two  changes 
of  government  were  made  in  Sweden  in  1917, 
die  letdm  ot  the  second  of  which,  under  the 
preenerddp  of  Mr.  Eden,  castved  a  fiational 

?)licy  more  acceptable  to  the  Entente  nations, 
he  ntiempt  to  hold  an  Intetnational  Peace 
•^  nfircncc,  promoted  by  Socialist  groups  in 
warruig  and  neutral  countries,  was  prevented 
bjr  die  refusal  of  the  French,.  British  and  Italian 
pwerBDients  to  issue  passports. 

Ifflriiography. —  Guinchard.  T.,  *  Sweden: 
Aa  Historical  and  Statistical  Handbook' 
(offidal;  Stockholm  1914)  ;  and  British  Foreign 
Office  Reports:  Bald,  'Norway,  Sweden  and 
Denmark*  (London  1912);  Baiii,  *Scandinavia: 
a  Political  History  of  Denmark,  Norway  and 
Sweden'  (Cambridge  1905);  Barnes,  'Things 
Seen  in  Sweden*  (London  1915);  Drachmaiin 
ud  Westersaard,  'Independent  Developmeat 


and  Commercial  Policy  of  the  Three  Scandi- 
navian Countries*  (ib.  1915)  ;  Kennedy,  E.  B., 
'Thirty  Seasons  in  Scandinavia'  (ib.  1903) ; 
Leach,  H.  G.,  'Scandinavia  of  the  Scandina- 
vians'  (ib.  1918);  Stefansson.  J.,  'Denmark 
and  Sweden'  (<Story  of  the  Nations>  ibi  1916). 

SWEDENBORG.   See  Swedberc 

8WSDBNBORGIANS.    See  CutncH  or 

THC  NlW  jBRmALBM. 

SWEDISH  LANGUAGE.—  The  North 
Germanic  dialects  seem  to  have  difTered  very 
little  from  each  other  originally.  A  fairly  uni- 
form lamWiSe  waa  spoken  all  over  the  North 
which  In  Engfish  ana  Scandinavian  sources  is 
often  referred  to  as  'Donsk  tunga."  During 
the  Viking  age,  between  700  and  1100,  four  dia- 
lects developed  from  the  original  Old  Norse: 
Icelandic,  Norwegian,  Danish  and  Swedish. 
The  former  two  are  grouped  together  as  West- 
norse.  the  latter  two  as  Eastnorse.  Among  the 
distinguishing  features  may  he  mentioned  the 
passive  ending  -s  for  Eastnorse,  where  Nor- 
wcgian  and  Icelandic  have  -sk,  f.  I.  IcalTas 
be  called"  versus  kallask.  The  Old  Swedish 
period  extends  to  the  time  of  the  Reformation 
and  covers  geographically  not  only  Sweden 
proper,  but  also  the  coast  districts  of  Finland 
and  Livonia.  Our  knowledge  of  the  earlier 
sta^c  of  Old  Swedish  is  based  on  Runic  in- 
scriptions which  only  In  the  I3th  century  were 
replaced  by  the  Latin  alphabet.  During  the 
later  Middle  Ages  many  pnonetic  changes  took 
place  which  tended  to  differentiate  Swedish 
more  and  more  from  the  other  Scandinavian 
branches,  such  as  lengthening  of  vowels,  the 
Genctive  ending  -s  instead  of  -r,  the  relative 

i)ronoun  sum  in  place  of  aer,  etc  The  vocahu> 
aiy  absorbed  many  foreign  elem«its»  espedaQy 
from  Danish  and  German,  as  f.  i.  numerous 
industrial  and  commercial  terms,  all  the  verbs 
in  -era  ("^German  -icrcn),  the  sutTix  -hct 
(=hcit),  the  prefixes  be-,  bi-,  unt-.  From 
this  somewhat  cnaotic  stage  of  transition  which 
is  characterized  by  absolute  lark  of  linguistic 
norms  or  standards,  modern  Swedish  emerges 
gradually  as  a  literary  language.  The  first  com- 

glete  Bible  translation  which  is  named  after 
rustavus  I  and  appeared  in  1541  is  regarded 
as  the  first  mr)nument  of  modern  Swedish  lit- 
erature. Throufjhout  the  I7ih  century  gram- 
marians and  [turists  made  i  tTMris  to  create  na- 
tional standards  and  to  eliminate  foreign  ele- 
ments. In  spite  of  that,  however,  a  large  num- 
ber of  French  words  crept  into  Swcdisli.^  es> 
pecially  in  the  18th  century  and  have  maintained 

themselves  to  this  day  The  interna!  lintrtiistic 
changes  concern  chiclly  the  simplification  of 
case  endings  or  inflections  and  the  adoption  of 
certain  sound-shifts  which  are  characteristic 
of  modern  Swedish,  such  as  the  sh-sound  fw 
combinations  like  sj,  sti,  sic.  skj.  The  prottOOtt 
of  address  became  ni  instead  of  I.  Since  the 
middle  of  the  18th  century  Swedish  grammar 
has  changed  very  little,  while  the  vocabulary 
shows  quite  a  different  appearance,  particularly 
since  the  enormous  wealth  and  variety  of  ex- 
pression which  is  stored  up  in  the  dialects  has 
been  utilized  by  modern  writers.  The  dialects 
of  Dalama  and  the  island  (jottland  are  es- 
pectally  noteworthy  on  account  of  their  quaant- 
ncss  and  archaic  character. 

Acceatr~  Longfellow  who  first  totroduoed 
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Swedish  wrilfr*  to  ihc  American  piihlic,  char- 
;iiliTi»e«  thf  Swedish  laiiKiiagc  as  5ofi  and 
niiiMv  il  uitli  :m  accent  likr  the  lowland  Scotch. 
Jacoh  Gnmm  coiiMdcml  it  even  the  most  musi- 
cal of  all  Germanic  langoagcs,  COMiparaMe  to 
ItaUaa  ««oii|(  the  Romance  lai^aRca.  This 
musical  ckfttactrr  of  Swedish  u  partly  ex- 
ntaincd  from  the  fart  tliat  it  has  retained 
uiil  t'ndinKs  like  -a  and  -o  in  many  poii- 
liotis  wh<  re  the  other  dcrmanic  laiiRiiages 
Via\e  iu!. stunted  -c  or  dropped  ihcm  en- 
tirely.    Mure    important,    however,    arc  the 

KecuUar  laws  of  pitch  and  modulation  which 
ardly  any  other  uincuaKC  has  developed  with 
such  consistency.  Certain  combinations  of 
stress  and  lone  result  in  definite  forms  of  a 
musical  cadence  of  "toiil.i^."  The  himpic 
tonla^.  or  acute  acniit,  dilTeis  verv  little  from 
that  tmploved  in  other  laiiKuaKfs.  the  com- 
pound tunlag  occurs  only  iu  Norwegian  and 
Sxxvdish :  the  voice  first  sinks  about  two  tones 
Md  rises  suddenly  two  or  three  tones  on  the 
seooml  syl1a!»fe  with  a  weak  secondary  stress. 
Tbo  <|lieslioti  of  ai  r(  i)t  and  modulation  is  one 
of  the  chief  ditTu  ultii  N  in  the  study  of  Swedish. 
Bibliography.  -  For   lii>tory   of    the  lan- 

?uat;e:  Norecn,  A.  G.,  'Ut  nordiska  sprdken' 
Upsala  1887).  By  the  same  scholar  the  au- 
thoritative grammar,  'V&rt  sprik'  (Stockholm 
1903  ct  scq.).  A  shorter  grammar  in  Swedish  is 
hy  Sundcn,  D.  A..  'Svensk  sprMdara*  (Stock- 
holm 1SS5).  For  pronunciation  and  accent  con- 
sult .Storm's  article  'Om  Tonelaget  i  de  slciiuli- 
iiaviske  Spro<*  (Christinnia  1847).  Al.>o 
Sweet's  treatment  in  the  Transactions  of  the 
Philological  S»nieiy  (London  1877).  Two 
practical  Kramniiirs  for  .Xnurican  students  are 
Vixner,  E.  J.,  'A  Brief  Swedish  Grammar* 
<Rock  Tsland.  111..  1914)  and  Elmquist,  A.  L.. 
*El<mcntary  Swedish  Grammar*  (QiicaRO 
1914).  The  otlicial  dictionary  of  the  Swedish 
Aciidiiny  i>  m:II  in  pri'V'rrss,  'Ordliok  ofvcr 
svenska  siii.iktt'  (Fund  IS''.^  et  scq  ).  For  dia- 
lects consvit  Kiel/.  J.  E.,  'Svensk  Dialectlexi- 
k</n'  (.\Ialmo  1S<)7).  For  et}mo!opv  Taram, 
F..  '  Ftyniol(.v;ivk  svensk  ordl^ok'  (i^tcKkhoIm 
18^).  For  American  readers  Bjdrkman, 
♦Swedlsh-Fngfish  Dictionary*  (Stodchofan 
iJs'^'"')  ;ind  \\  i-ii  l  1 1  and  T.indKrcP.  'Eng]i9ll> 
Sucdt^h  l  »Kiu.ii.uN'  ( .SU'ckhohn  18.S9). 

FwAii)  .\  RorcKK, 
Ci'rinaii  Pif'r.i  iniriit ,  nt  \  ,>f  Michujati. 

SWEDISH  LITERATURE.  The  intcl- 
Icctual  lite  <'i  the  North  has  been  at  all  times 
more  or  less  dependent  on  eenirai  Kuropc.  c»- 
peciallY  on  Cierman  and  French  chriKortiOB. 
Swedish  Uterature  shows  these  tnAoenrcs  in  a 
marked  degree  and  has  only  within  the  bst 
Rcneratian  produced  writers  of  distinct  origi* 
nality  and  more  than  national  si'.;nificancc  The 
nii-di.r\ ;i|  period  appears  ritilur  mtai-M  as 
com!>are<l  with  those  oi  Norway  an<l  Ireland. 
(  <idt  -  ot  l.,\v  .  <  hroniclcs.  levends  of  s.»ints. 
adaptations  ot  chiv;iirous  romances  and  didactic 
wMtinss:  these  or  similar  catCK'ories  cover  a 
Uteranr  actmtv  which  w  altOKetber  imitative 
and  chiefly  -  it  iihilnlotHcai  interest.  AmouR  the 
histortral  do-,  iin;.-iit^  mav  1h'  inf  fitioinMl  the 
Fncs-chrotii rle,  c«.veriiiL-  the  p<ii<.d  from 
132tt,  thf  \.u  «  1  Mirihl,-  (I4''i»»  :iiid  the  so- 
calietl  Small  Kh>inechrunicle  which  contains 
some  inter<stinR  autoMographies  of  Swedish 
kings.  I1ie  mxM  conspicuous  religious  char- 


arfcT  tif  the  later  Middle  .XRe^  wa<  Saint 
Bir;K;ittj  who.  after  ;iii  e.xteinkd  extK-ri'iii <•  i% 
wife  and  nvahci.  turnci]  licr  mind  to  thitias 
spiritual,  undertook  rctorms  of  ail  kindli 
founded  a  reJisious  order,  can\e  in  tMtdi  Urilh 
tht  leudert  of  GcmaM  inysllclwi  tan  dlM 
137J  in  Romci  Slle  contrlbmed  to  Swedish 
literature  a  volimie  of  visions  or  'revelations* 
which  in  spile  of  their  abslru^»erless  exhibit  a 
remarkable  power  of  imaKHiatimi  Her  personal 
influence  and  the  activity  of  the  Birgitta  order 
which  was  centred  in  V'adstena,  can  be  traced 
through  the  whole  intellectual  life  of  the  North, 
especially  in  the  directioa  of  huilding  op  a 
natiooal  church  and  enrourak'in^.;  the  use  of  the 
mother  tongue.  The  ballad  literature  of  the 
14th  and  l.sth  centuries  is  not  as  extensive  a> 
that  of  Denmark  or  Germany,  but  correii:>onds 
otherwise  in  subject  and  form  Many  of  these 
lays  and  ballads  wandered  evidently  from  one 
oouBtty  to  the  other  and  exist  ia  numeroos 
versions.  More  than  60  have  been  counted  oi 
the  famous  ballad  *Elveskud*  (translated  bjr 
TTerdcr  n>  'ErlkiuRS  DauKhtersM  v^hich 
describes  the  dangerous  lure  of  ilancinc  elves 
The  Swedish  ballads  have  been  collected  by 
(icijer  and  .^f/elius  as  'Svenska  folkvisor' 
(new  edition  !y  HerKstrom.  1880). 

Swedish  thongbi  and  litefMnre  received  a 
powerful  mnuhn  htm  the  gradual  adofities 

of  the  Lutheran  faith  ill  tlw  course  of  the  16A 
century.  This  movement  is  closely  as'^ociated 
with  the  ii.imes  of  the  brothers  Pt  tri.  f  )la\u» 
and  I..aurentius,  and  of  Laurentius  Andrcac 
All  three  of  them  contributed  to  tile  tnnsl»- 
tion  of  the  Bible  which  anpeared  complete  iu 
Upsala  in  the  year  1541  and  which  for  the  his- 
tory  of  the  literary  language  in  Sweden  may 
claim  a  similar  position  as  Luther  s  trati^lation 
for  German,  .\part  from  a  nch  contro-.  i  rsial 
literature  called  forth  by  the  religious  move- 
ment, we  meet  with  attempts  in  the  dramatic 
field,  such  as  treatment  of  biblical  stories;  alle- 
gories and  school  comedies  The  most  verMtile 
writer  of  this  period  is  Johan  Mcssenins  who. 
among  other  things,  planned  a  systematic 
dramatization  of  subjects  taken  from  Swedish 
history  but  who  only  completed  six  of  such 
plays. 

The  heroic  century  of  Modem  Sweden,  the 
age  of  Gustavus  AoMpfaus  and  Charles  XII, 
proved  to  be  relative^  onproducitve  in  the  fiekl 
of  literature.    The  doniuant  influence  of 

Renai-'^ancc  poetics  throughout  the  17th  century 
disccjurawcd  spontaneous  expression  and  rs- 
tal>lisbt  d  in  most  Kuropean  countries  classicistic 
standards  and  a  rule  of  formaUsm.  Sweden 
reveres  her  "father  of  Ktcraturc*  in  Gcorg 
Stjernhjelm  (l.s'X<  1672).  a  stem  disciplinarian 
who  aimed  at  purity  of  language  and  formal 
perfection  H<-  wrote  a  number  of  epic  and 
didactic  p-eni'-  of  an  allevroriral  character, 
amotik'  them  his  famous  '  Herrules  at  the  Cross- 
road' and  distinguished  himself  besides  as  a 
scholar  and  scientist  in  many  fields.  He  intru- 
doccd  a  numl>er  of  classic  and  romantic  metres 
into  Swedish  poetry  and  handled  them  with  re- 
markable skill.  .His  contemporary  Gunnar 
Il,ihl>t jerna  empldyed  even  the  Ottave  nmr 
t  \Mth  <ix  inniluc  feet  )  m  Iiin  p  itnotir  p'  -  r: 
'  KHni,'.*4;abl, '  and  is  still  appreciated  a-  the 
author  ot  Mmdia  Kampevisa'  in  which  Charles 
XII   and  Peter  the  Tsar  are  the  Icadiac 
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niraiters    The  un  itt-st  metrical  Rcnius  oi  Iiis 

Swas  johan  Rumus  (d.  I7U).  while  the 
lander  Jacob  Frese  shows  more  natural 
Mctic  talent  SatniMl  Cohambiii  and  Jesser 
Stcdbergr  contriboted  sonic  of  tlw  niott  poiNiuir 
Swedish  hMTins.  The  anatomist  and  hotrinist 
OLit  Rudheck  ( 163(^1702)  still  arouses  our 
smile  as  the  ;ii;thor  of  the  treatise  *At!antika* 
in  which  he  tried  to  pruve  that  Plato's  Atlantis 
wu  identical  with  Sweden  and  that  here  or 
nowhere  else  must  have  stood  the  cradle  of 
civilization.  Rudbeck  taught  at  Upsala  which 
under  the  reiga  of  Queen  Christine  had  be- 
cone  a  freat  centre  of  learning  and  attracted 
temporarily  scholars  from  all  parts  of  Europe, 
ewa  men  like  Descartes,  Hugo  Grotius  and 
odien. 

The  literary  sceptre  of  Stjernhjelm  as 
dictator  in  the  republic  of  letters  passed  later 
iMo  tlw  hands  of  Olof  von  Odia,  (17€6^) 
«bo  in  his  literary  style  and  Mibitioa*  tntgrht 

^e  compared  Aitli  the  English  rationalist  Pope. 
He  began  hi.>  career  by  editing  a  periodical 
The  Swedish  Argus  which  was  modeled  iitcr 
.Addison's  Spectator,  and  dcvek>ped  later  into 
an  excellent  prose  writer  and  brilliant  satirist. 
Hit  <Saga  om  Hiftei*  (*t«le  of  the  bone*)  it 
fdll  enjoyable  as  a  Specimen  of  rattofiatUtic 
wit  and  allepory  While  Dalin  leaned  at  first 
on  English  models,  the  literary  taste  of  the  age 
continued  on  the  whole  to  be  French,  first  in 
the  manner  of  Voltaire  as  in  the  case  of  the 
"dioscori*  Creatz  and  Gyllenborg.  or  of  Kell- 
gren  and  Leopold,  later  in  the  manner  of 
Rousseau  wliose  theories  were  introduced  into 
Sweden  by  Thomas  Thorild.  Among  the 
Ktenr>-  productions  of  this  school  deserve 
•jr  i.il  inentiotiinR  Creutz'  '.-\tis  and  Camilla,* 
*  charming  idyJ  in  ihc  style  of  Gcssncr.  Kell- 
pren's  *Nya  SIcapesen'  (the  new  creation), 
and  Wadicnbeig's  novel  *Mm  Son  p4  Gaicjen* 
{•grson  on  llic  galley),  a  great  favorite  to  this 
ogr  on  ■coount  of  its  splendid  bunior.  King 
Gntavut  III  (1771-92).  nephew  of  Prederidc 
ttic  Great  and  one  of  the  most  gifted  rulers  of 
his  anc.  did  not  uaiy  further  the  arts  and 
«ciices  in  the  most  generous  way,  but  wrote 
»veral  patriotic  plays  of  considerable  merit. 
Among  Gtwtamn*  iamiedbte  friends  who  ai- 
taioed  tcaqporary  fame  are  Onuit  EhrensvirdL 
Coont  Oxenstjema,  Bengt  Lldner,  the  poet  or 
•^fim  ■  t  :ii  d  passion,  G.  Adlerbeth.  author  of 

iriKjald  iilrada.'  the  most  famous  Swedish 
tragedy  of  this  age.  The  revolutiot  :i  i  \  i  ithos 
of  Thomas  Thorild  inaugurates  the  new 
emotionalism  in  Sweden  which  worshipped  at 
the  ahine  of  Rousseau.  Klopstock  and  UHiaiL 
Before  entering  upon  this  new  phase  a  word 
otight  to  be  said  about  the  most  unique  lyric 
poet  of  this  century  .who  is  stil!  dear  to  the 
hearts  of  his  countrymen:  Kar!  M  Hellman 
(1740-95).  He  belongs  with  Robert  Burns,  or 
the  French  vagabond  Vilk>n  to  the  class  of 
Glovy  bobcBMaas  who  seem  to  be  cntirebr 
ffce  from  the  diadclcs  of  sduiel  or  coiiiwitioii« 
*ho  appeal  to  us  more  Bkc  voices  of  nam  re 
or  immediate  transcripts  of  the  life  around 
them  Bellman's  best-know-n  poems.  ,Tmon^» 
tbcm  those  dramatic  sketches  of  tavern  life, 
are  contained  in  the  collection :  Fredman's 
^istles.  They  seem  more  like  free  improvisa- 
taas  than  finished. works  of  art,  but  it  is  this 

voaderliil  IreshtiMt' and  bold  OBprcasioninie 
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manner  which  fascinates  the  modem  leader  aS 
much  as  their  original  audience. 

The  transition  from  the  older  18th  century 
fonnahtm  to  the  Ronaatic  age  in  Sweden 
fnesenta  quite  a  dramatic  spectacle.  The  first  * 
writers  who  showed  a  more  adventurous  spirit, 
were  Franren  and  Wallin,  the  latter  still  known 
as  tho  r  iiiti  r  of  the  Swedish  psalm -l>ook  and 
as  the  .lurhor  of  a  kIowiiiv;  ode  addressed  to 
Georf  c  W  ivhiuRton.  After  the  revolution  of 
the  Swedish  Academy  ceased  to  be  arbiter 
of  public  taste,  and  soon  the  leading  writeis 
of  the  Romantic  movement  in  Germany  woe 
eagerly  studied  and  imitated.  Two  parties 
formed  and  carried  on  a  lively  feud  for  a  num- 
ber of  years:  the  Phosphorists.  st)  called  after 
their  periodical  'Phosphorus,'  were  more  in- 
terest^ in  the  speculative  elements  of  German 
mysticism,  as  represented  by  Schelling  or 
Noyalit.  ^the  Gothiciata  wished  to  strengthen 
national  ideali  and  to  revive  the  oM  sagas  and 
ballads  of  the  romantic  Middle  Ages.  The 
head  of  the  first  wroup  was  Peter  Atterbom 
*'!ifd  in  1855),  whose  phosriliorc-^cent  visions 
recall  somewhat  the  ethereal,  transcendent 
style  of  Shelley  or  Keats.  Other  membeiv 
were  Nyhexg,  Dahlgrcn  and  Stagnelius.  a 
mystk  »nd  seer,  reminding  of  Blake.  The 
leading  minds  of  the  Gothicists  were  Erik 
Geijer,  equally  great  as  poet  and  historian.  Per 
Ling  who  tried  to  revive  the  old  saga  style, 
and  his  mucii  ^.-reater  follow^er  Esaias  Tegncr, 
author  of  the  Frithjofs  Saga.  Sweden's  national 
epic.  Somewhat  independent  of  either  school 
remained  Karl  Nicander  who  selected  chiefly 
Italian  subjects  and  themes  for  his  poetry,  Chr. 
Fahlcrantz,  still  quoted  as  a  humorist,  and 
Johan  L.  Almquist  (1793-1866).  an  erratic 
genius  who  combined  exquisite  delicacy  of  senti- 
ment (as  in  his  collection  of  lyrics:  T()rnroscns 

bok)  with  an  extravagant,  even  lawless 
imagination  and  qidte  heterodoK  views  on  love 
and  marriage. 

The  chief  by-product  of  the  Romantic  move- 
ment, the  historical  lun  el,  flourished  in  Sweden 
perhaps  even  better  than  in  En^jiand  or  Ger- 
many. Gumrilius.  Cmsenstolpe.  Ridderstad, 
Sparre  and  many  others  have  contributed  to 
this  genre.  The  Fiiilander  TopdioV  SO  called 
'Saigeotft  Stories'  which  cover  n«irly  two 
ccnfories  of  Swedish  history,  were  widely  read 
in  this  country  at  <>ne  time,  but  slumber  now 
peacefully  on  the  shelves  of  our  lilir;irie';  side 
by  side  with  Kvdbcru''s  famous  rKj\tl  ''i'he 
Last  Athenian.'  and  with  Frederil<a  Bremer's 
once  so  popular  stories  and  sketches  of 
Swedish  home  life.  The  hist-oamed  writer  ap- 
pears already  qaite  emancipated  from  Romantic 
doctrines  and  points  toward  the  rominp  npc  of 
Realism.  Swedish  literature,  as  may  have  been 
noticed,  is  immensely  rich  in  the  field  of  lyric 
poetry,  whereas  the  realiftic  novel  of  the 
Dickens  or  Eliot  type  i-  rather  poorly  repre- 
soitcd.  Fr.  Cederborgh,  Karl  Wetterbierg, 
August  Blanche,  Sofie  von  Knorring  and  a  few 
others  present  various  aspects  of  Swedish  life 
and  society  in  their  novels.  The  realistic  note 
which  had  already  been  heard  in  the  priem>»  of 
Anna  1-enngren  (died  1*^17),  becomes  more 
and  more  prominent.  ;md  is  reinforced  by 
humor  and  satire  in  the  sontrs  of  W.  von  Braun, 
Wennerbeig,  Sturzenbecker,  and  the  witty  ifflr* 
pvovintiem  of  Johan  Wadman.  Bnt  att  tfaete 
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minor  talents  disappear  Iv  the  »idr  nf  thr 

B-eatest  poetic  realist  of  ntfl  age;  Jolian  L 
uiiebcrK.  the  pride  of  Finland.  Hit  diiet 
work  i«  a  collection  of  patriotic  anwi  and 
-  ballads:  'Ensign  Stils  Tales.'  wM(9i  were  in- 
spired hy  the  sccoiul  1-iniii^h  War  in  ISO),  and 
are  riRhtly  considered  the  most  beautiful  trib- 
ute that  has  c\cr  bc«n  paid,  to  the  patriotic 
enthusiasm  of  a  small  nation.  The  idyls  'Elk- 
hunters'  and  *Hanna*  show  the  influence  of 
Goethe's  epic  style  and.  with  a  large  number 
of  exquisite  lyrics,  give  evidence  of  Runeberg's 
remarkahle  power  to  invest  the  simplest  and 
most  primitive  aspects  df  life  with  ^'cnuinc 
pathos  and  poetic  ihi.iiiiv  He  deserves  to  l>c 
dlAsed  in  this  respect  with  poets  of  the  rank 
of  Goethe  or  Wordsworth.  Kuneber^c  taught 
for  many  years  in  Borga,  Finland,  and  died  in 
1877. 

Two  years  after  Runeben's  death,  in  1879. 
there  appeared  a  novel  in  Sweden  under  the 
title  'The  Kerl  Rdom'  bv  .Vu^just  StrindbcrK. 
which  iiiauKiiratcd  a  new  type  of  Realism  and 
a  new  literary  era  A  few  years  later 
Gcijcrstam  attem^ed  in  his  first  novel  'Erik 
Giaaa*  to  ^tnoiize  the  great  intellectual  and 
sodal  rarolation  which  had  gradually  spread 
fnom  one  country  to  the  other  and  was  in- 
spired hv  three  constructive  ideals  a  political 
and  sfKial  democracy,  a  reconciliation  ot  science 
and  rihKioii.  .uid  a  new  a-sthctic  creed  which 
subordinated  beauty  to  truth.  The  command- 
ing figure  in  this  movement  is  August  Strtnd- 
berg;  cpochraaktng  in  all  fields  of  Ittcratnrc 
and  at  ad  tines  a  seeker  of  truth.  Most  of 
hit  writinga  are  now  accessililc  in  English 
translations.  Gustav  af  Geijerst.im  (1858- 
lOOQ)  who  as  a  novelist  has  K.niied  Rreat 
popularity  both  in  Sweden  and  Ciermany,  is 
nractkally  indoiown  to  the  American  reader 
This  may  be  explained  from  the  distinctly 
natioaal  or  even  provindal  diaractcr  of  ms 
art,  partly  from  the  peculiar  inwardness  and 
subtlety  of  his  analysis  which  avoids  striking 
plots  or  situations  and  instead  delves  down 
into  the  decpc;  strata  and  hidden  recesses  of 
soul  life.  However,  such  stories  as  'Astray  in 
Lif^'  ^Pastor  Hallin.'  or  some  of  his  short 
atorics  deserve  to  he  translated  and  might  ap- 
peal more  than  some  of  Strindberg's  rather 
morbid  productions.  Among  the  younger  fol- 
lowers of  the  new  realism  may  tie  mentioned 
Albert  Ennstroni.  editor  of  the  periodical 
'Strix'  and  known  through  his  descriptions  ot 
peasant  life,  sailors  and  fishermen.  Two  Swed- 
i.sh  .\merican  novels  may  \x  added,  one  hy 
Hifana  Angered-Straadbcrg.  called  *The  New 
World'  deseriMng  die  straggle  and  faihire  of 
two  people  who  hue  come  to  this  country, 
the  other  by  Htninm;  lierscr.  'Isail'  which 
contains  a  splendid  description  of  ('hicai.'"  as 
the  great  melting  pot  oi  races  The  inrluencc 
of  Maupassant  and  Flaul>ert  is  noticeable  in 
Hjalmar  Soderbcrg's  clever  sketches  of  Stock- 
hokn  society  ('Hisiorietten*  and  'Bhinders*). 
as  well  as  in  his  novel  'Martin  Birk's  Youth,' 
a  story  of  disillusioned  youth.  Sigend  Siwerti. 
a  short  story  writer,  seems  to  develop  in  a 
similar  dim  tion,  as  f  i  ,  in  his  collection  'The 
New  Robinson  ' 

Since  18*X)  the  pendulum  seems  to  have 
swung  back  in  the  opposite  direction  of  an 
idealistic  or  neoraaaatttic  intcfpratation  of  life 


Such  is  the  literary  creed  of  Selma  Lager k>f. 
the  leading  writer  of  the  day.  whose  wondtom 
tales  from  Gosta  Bcrlinf  to  the  ^EmparoT  of 
Poriugaliia'  arc  bciof  tmi  im  nunr  lMf»{«s. 
Her  art  certaiaiy  bears  out  ^VUterPater« 
definition  of  the  romantic  as  'strangeness  adde<f 
to  lieauty. '  Far  less  known  is  Verner  vor. 
Heideiistam.  author  of  the  'Karolinerna,'  i 
scries  uf  tales  grouped  around  the  heroic  figure 
of  Charles  XU.  This  book  has  already  be- 
come a  classic  Oaear  Lavertin  (died  in  1906) 
may  be  renrded  as  ike  leading  critic  and 
essayist  of  this  school.  His  earlier  lyrics,  like 
those  of  Heidenstam's,  reveal  a  dreamy  brood- 
ini:  mysticism  and  great  delicacy  of  feeling. 
Even  more  elusive  are  Ola  Hansson  s  mter- 
,pretations  of  nature  and  soul-life  in  his  <S«ss- 
uva  anMrosa'  and  ^Yonof  Ofeg's  Ditikt' 
CtfMlsL  hjr  G.  Bgartoa).  Per  Hdlstrte  has 
attracted  attention  as  a  stylist  of  pronatmcsd 
individuality  and  a  lover  of  southern  beamy  b 
a  number  of  delicately  chiseled  stories  and 
sketches.  His  prose  writings  corresDond  some- 
what to  the  lyrical  poetry  of  Count  Snoilskv- 
(died  1903),  which  is  distinguished  by  great 
formal  beauty  and  its  rich  cultural  suggesttre- 
ness.  Quite  an  opposite  tvpe.  thonoh  eqoal^ 
great  in  his  wav,  is  Gostaf  Pr5ding  (ficd  1911). 
who  renewed  the  impressionism  of  Bellman  and 
his  model  Robert  Bums  but  covers  a  wider 
range  of  experience.  He  is  an  enthusiaitic 
worshipper  of  life  tempered  by  an  element  of 
irony  and  even  cynicism.  CGtiitar  and  Ac- 
cordion '  1891).  The  youngest  generation  is 
r^resented  bv  the  Finlander  Gnpenberg.  the 
naturalists  Biith  and  Bo  Bergman,  and  Siir- 
mund  Agrell,  a  follower  of  Hallstrom.  Present 
day  novelists  .ire  Svcn  Lidman  (the  life  of 
.Swedish  nubility),  Gustai  Janson  (cosmopoli- 
tan and  visionary).  Mathilde  Roos  (conserva> 
tive).  A  group  of  writers  make  Norrland,  the 
country  of  sawmills,  the  background  of  their 
novcb,  Ukc  firdc  Forsshnui  m  'Storgirden.' 
Uarthl  Kodl.  Hd^^berg,  L.  Nordstrom. 

The  rlrama.  at  all  times  stranwelv  nnprodiicttre 
in  Sweden,  has  little  to  show,  since  the  da>-s  of 
Strindherg.  but  iemp<>rar>  successes  like  Hall- 
slrom's  charming  'VeoeOan  Comedy.'  Harold 
Morlandcr's  'Rococo*  and  Soderbcrg's  'Ger- 
trud>  (1906).  ThemBatpramia^dnNnatiaiof 
the  day  is  Ernst  DIdring. 

Bibliography.—  The  best  aniholo^^  is  the 
LaseUik  i  sveiisk  littrr.ifur'  by  Hitdehraod. 
ller>,'Ma<lt  and  Bcndixsoii  Stockholm  1897)  Of 
older  histories  of  literature  may  be  mentioned 
Malmsirdm,  Crunddragen  af  svcnska  vitter- 
hetens  Uatoria.  Ooebro  UK6-60.  The 
nmdcm  book  is  die  *Illttstrcrad  wn 
turhistoria'  by  Schuck  and  Warburg  (26  ed 
\912  \6)  The  stilly  Knglish  treatment  of  Swedish 
literature,  but  extending  onlv  to  l^-so  •, 
found  in  Horn's  'History  oi  the  Literanire  of 
the  Scandinavian  North'  (tran^cedhy  Rasmus 
Anderson,  Chicago  im).  It  contaim  vahmUe 
and  qnite  exteaaive  hiUiographied  materiaL 
especially  in  the  field  of  Knglish  translations 
Very  few  articles  ha\e  appeared  in  American 
magazines  within  thf  3)  \e.irs,  one  I".  Har- 
1/oe.  Silhouettes  of  some  Swedish  writers,  in  the 
Boohmam  (October  1906)  .  another  hgr  Ssavh  oo 
Gnstaf  Frddittg  (in  the  Sorth  Americam.  Vd 
204).  G.  Brandes  has  written  short  essays  ow  a 
 ' —  of  madma  Swedish  wiiian  -"--^  — 
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10  be  found  in  Vol.  Ill  and  XVII  of  his 
'Suilade  Skriftcn.*  Runcberg  is  treated  by 
Gqhc  ia  his  'Northern  Stodiet,'  Londoo  187V. 
For  general  reference  annilt  tht  tvcnile  bok- 
btalog  (1866  ct  scq.)  aod  die  ftrdatalog  fdr 

svcnsld  bokhandcln. 

EWAI-D  A.  BOUCKE, 

Gtrmait  Department,  Univertity  of  MichigoH. 
SWEDISH  MOVBMBNT-^URB.  a  sys- 
tem of  therapeutics  devised  by  Pehr  Henrik 
Ling  (1776-1839),  a  Sxvcdish  poet,  and  fostered 
and  developed  by  the  Swedish  government  It 
consists  of  remedial  or  localized  movements  of 
mtisdes  to  restore  the  normal  movement  of  the 
contents  of  cells  when  it  has  become,  disar- 
ranged. This  method,  as  variously  modified  by 
ihe  devdopmeBt  oi  modeni  rochaitoihwrfy,  is 
often  asiociated  irith  tnassaft.  The  mnwiilar 
movements  (active  or  passive)  are  effected 
either  by  various  machines  or  by  the  hands  of 
the  operator,  which  flex,  extend,  iwist,  tap, 
knead,  rub  and  roll  the  various  muscles.  The 
Swedish  movcnMBt-cnre,  or,  to  speak  more 
broadljr,  the  movement-cure  in  greneral,  em- 
hiacts  scientific  and  valuable  modes  of  treat- 
meat.  Bat  their  aoplication  requires  good  judg- 
Bent.  If  properly  used,  mechanotlterapy  as 
thereby  employed  improves  the  nutrition  of  the 
whole  body,  relieves  congested  and  engorged 
organs  and  tends  to  restore  animal  heat  to  its 
normal  point  Improperly  used,  such  methods 
aagr  6a  mwk  ham.  See  MnaiAiimaBAnr; 
TBnARtrrics. 

SWEENY,  Thomas  WiUiam.  Irish-Ameri- 
can military  officer:  b.  Cork,  Ireland,  25  Dec. 
1820;  d.  Astoria,  L.  I.,  10  April  1892.  He  came 
to  die  United  States  in  1832  and  settled  in  New 
Yoric  where,  after  finishing  his  education,  he 
was  afmrenticed  to  the  printing  bttrittess.  Re 
esriy  identified  himself  with  the  mifiury  com- 
pames  of  the  dty  and  at  the  breaking  out  of 
the  Mexican  War  in  1846  became  second  lieu- 
tenant in  the  First  New  York  Volunteers,  com- 
manded by  Col.  Ward  B.  Burne-t  Lieutenant 
Sweeny  participated  in  all  the  battles  of  tbt 
ompaign  under  Gen.  Winfield  Scott  from  die 
liege  of  Vera  Cms  to  the  storming  of  Qmru- 
hoKo.  where  he  was  twice  aevereqr  wotmded, 
losing  his  right  arm  20  Aug.  1847.  On  his  re- 
turn to  New  York,  in  1848,  he  was  given  a  re- 
ception ball  at  Castle  Garden  and  was  presented 
a  medal  by  the  Cori>oration  of  New  York.  He 
was  engaged  in  almost  constant  operations 
against  the  Yuma  and  other  Indian  tnbcs  until 
toe  fall  of  1853,  when  he  was  sent  to  New 
Yofk  urn  recniitiiuf  duty.  In  1854  he  was  or- 
dcrcd  to  Port  Pierre.  Nebraska  Territory, 
vlKre  he  took  part  in  the  Sioux  campaign  of 
1855-56  as  aide  to  Gen.  William  S.  Harney. 
On  19  Jan.  1861  he  was  promoted  captain,  sec- 
ond infantry,  and  soon  after  was  sent  to  Saint 
Louis.  Moh  bf  order  of  Gcacnl  Scott,  and 
pbced  in  command  of  the  arsenal,  whidi  lie 
ancd  by  direatening  to  explode  the  40  tons  of 
powder  stored  there  in  case  the  Secessionists 
attacked  him.  He  was  at  the  capture  of  Camp 
Jackson,  where  he  was  second  in  command  of 
'he  Union  forces  and,  owing  to  the  disability  of 
•jeneral  Lyon,  carried  on  the  negotiations  which 
brought  about  the  surrender.  He  became 
brigadier-general  of  Missouri  Volunteers  in 
Uav  186L  Previoos  to  the  battle  of  Wilson's 
ueck.  when  General  Lyon  had  expressed  Us 


intention  to  retreat,  he  prevailed  upon  Lyon  to 
remain  and  give  the  eiK-fn>  battle.  In  the  subse- 
quent battle  he  led  the  Second  Kansas  Kegiment, 
and  was  severely  wounded  in  the  right  leg.  He 
accepted  the  colonelcy  of  the  .52d  Illinois  Volun- 
teer InfantQT  in  January  1862  and  after  the 
capture  of  Fort  Donelson  had  charge  of  5,000 
prisoners  of  war.  Toward  the  close  of  the  first 
day  of  the  battle  of  Shiloh,  where  he  com- 
manded a  brigade,  his  command  occupied  a 
ravine,  the  defense  of  which  was  entrusted  to 
him  by  General  Sherman,  who  afterward  said: 
*Re  hdd  it.  and  T  attadi  more  importance  to 
that  event  than  to  any  of  the  hundred  achieve 
ments  which  I  have  since  heard  *sayed  the 
day.'  "  General  Sweeny  was  commissioned 
brigadier-general  of  volunteers  29  Nov.  1862 
and  was  engaged  in  protecting  the  Memphis  and 
Giarleston  Kailroad.  He  was  promoted  major 
'I6di  United  States  Infantr>'  20  Oct.  1863  and 
was  present  at  the  fi.diting  at  luka  and  the 
siege  of  Corinth.  In  the  Atlanta  campaign  be 
commanded  the  second  division,  16th  Corps, 
Army  of  the  Tennessee.  Tie  participated  in 
the  battle  of  Resaca  and  at  Lay's  Ferry  forced 
a  passage  across  the  Oostenaula  River  and 
fought  a  battle  that  compelled  Gen.  Joseph  E. 
Johnston  to  retreat  widi  his  army.  He  took 
part  In  the  battles  of  Dallas  and  Kenesaw 
Xfountatn,  the  actions  at  Nickajack  Creek, 
Ruff's  Mills,  Rome  Cross  Roads,  Calhoun's 
Ferry  and  other  engagements,  and  at  the  battle 
of  Atlanta  22  July  1864  he  repulsed  the  enemy 
with  great  slaughter,  capturing  four  battk-fiaps 
and  900  prisoners.  In  1866  he  was  engaged  in 
the  Fenian  invailon  of  Onada.  During  this 
period  he  was  out  of  die  national  service  but 
fie  was  reinstated  by  the  Preddent  and  or- 
dered to  the  Department  of  the  South,  where 
he  was  in  command  of  the  post  of  Augusta, 
Ca.,  and,  subsequently,  that  of  .\tlanta,  Ga. 
General  Sweeny  was  presented  a  sword  by  the 
city  of  Brooklyn  in  August  1862  for  his  serv- 
ices in  the  Civil  War.  He  was  finally  retired 
from  active  service  11  Mav  1870  with  the  fidl 
rank  of  hrigadier-geoeral.  United"  States  Arpay. 
Consult  'Battles  and  Leaders  of  the  Gvil  War.* 

SWEENY,  William  Montgomery,  son  of 
the  foregoing:  b.  New  York,  29  Aug.  1871.  He 
was  educated  at  public  and  private  schools  and 

academies  in  New  York  and  Augusta,  Ga.  He 
has  written  for  the  press  and  contributed  bio- 
graphical articles  to  'Officers  of  the  Army 
f  Regular)  who  served  in  the  Civil  War' 
(Philadelphia  1892):  'Historv  of  the  Twelfth 
Regiment,  N.  G.  N.  Y.>  (!^ew  York  IS'M) ; 

rnal  of  the  American-Irish  Historical  So- 
(Boston  1899) ;  White's  'National  Cvdo- 

a  of  American  Biography*  (New  YoA 
1901)  and  Lamb's  'Biographical  nirect<iry  of 
the  United  States*  (Bostun).  He  is  the  author 
of  the  'Life  and  Services  of  Thomas  William 
Sweeny,  Brigadier-General,  United  States 
Army*  (New  York  1907)  and  editor  of 
'Swecijy's  Narrative  of  Army  Service'  (1846- 
53) ;  'Captain  "Thomas  Cook,  a  Soldier  of  the 
Revolution  (1752-1841) »  (New  York  \909)  and 
'Some  Notices,  Genealogical  and  Historical,  of 
the  Cook,  Dandridge,  Higginhotham,  Morrison, 
Reagan.  Rcfo  and  Sweeny  Families'  (in  manu- 
script) 

SWEET,  Benjamin  Jcffrw,  American 
military  officer:  b.  Kifldand,  N.  Y..  24  April 
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1832:  d.  Washinjrton.  D  C.  I  Jan.  1874  In 
the  Civil  War  he  was  colonel  of  the  21  »t  Wis- 
consin regiment.  In  18M  he  was  placed  in 
command  of  Cutfk  Ooogias,  ChicaKo.  whm 
lOjOOO  Omledcntct  were  inprisoacd  and  mm- 
cetsfnlly  duuuifeiited  the  efforts  of  Gnif«dtr- 
ale  <iOcicties  to  sein  Oiiraco  and  liheme  ihcir 
friends.  He  v\as  nia«Jc  bri<adicr-general  of 
volunteers  in  1H65  and  in  1872  was  appointed 
first  deputy  commissioner  of  internal  revenue. 

SWEET,  Henry.  English  philologist:  b. 
London.  1845;  d.  JO  AprU  1911  He  was  edu- 
cated at  Kinjr's  College.  London,  at  Heidelberg 

University  and  at  Ballud  Ti  !Ii.;r,  <')\fnrd  He 
devfiti-ii  himst'lt  to  the  sttii'.y  I't  pht  nctics  and 
Old  Eri^:lish  phil(il(>p>-  atid  l>ecamc  uiie  of  the 
fonmosi  authorities  on  both  subjects  His 
researches  into  Chinese  and  Arabic  were  also 
of  high  value.  From  1^1  until  bis  death  he 
was  University  reader  in  plioiietics  at  Oxford 
Univervtv.  He  cdiMd  nonmBi  Old  and 
yiddle  Engfldi  works  and  was  andior  of  many 
papers  on  philology  and  of  *A  History  of 
Enelish  Soimds'  (2d  ed.,  1888);  ♦Primer  of 
Photiiiics'  (1300  :  3d  ed..  1906);  <The  Histoiy 
of  l^inKuapc'  (1900),  etc. 

SWEET,  John  Edson,  American  engineer: 
k  Ponvey.  N.  Y..  21  Ocu  1832;  d.  8  J^iv  19I& 
He  was  educated  in  tile  dittrict  fdiotMS,  be- 
came a  carixntcr's  apprentice  and  rose  to  be  a 
builder  and  aicluitct  in  1S50.  He  was  em- 
ployed in  his  profcssiun  in  the  South  until 
1861;  engagid  as  an  in.cutDr  and  mechanical 
draftsman  utml  1>7.'.  tri  m  1873-79  was  pr j- 
fessor  of  practical  mechanics  at  Cornell.  From 
ISO  lie  was  president  uf  the  Straight  Line 
En^ne  Company.  He  founded  the  American 
Society  of  Mechanical  Engineers,  of  wlucll  he 
was  president  in  1883-84.  and  an  honorary 
member.  On  bis  80th  birthday  in  1912.  he  was 
given  a  banquet  by  the  society.  He  was  gov- 
ernment expert  and  juror  on  machine  tools  at 
the  \Vc<rld's  Columbian  Kxpi.silion  m  i8"J3  and 
in  1SV>-1901  was  first  president  of  the  Engine 
Huildcr's  Association  of  the  United  States  In 
1904  he  was  given  the  John  Fritz  Medal,  which 
U  awarded  bv  a  board  of  16  ui  the  leading 
ncmbees  of  the  Mining;  Cvtl,  Mechanical  and 
Electric  Engineering  Sodctiet.  In  1914  Sjrra- 
COse  Universit>'  conferred  upon  lin  dK  de* 
gree  of  iXKtor  of  Engineennt;. 

SWEET-BAY,  the  classic  laurel  (Imtm 
ui^ii),  or  hayotrce  of  the  Mediicnranean 
regions,  which  becomea  a  tree  of  aome  SO  feet 

iti  i.."iti\c  habitat,  but  is  rultivatcd  as  a 
shrub  farther  imrth,  btiii^-  often  trirriuKd  like 
box.  (Sec  Bay)  It  h.is  handsome.  laiiccK- 
laic  cvcrRrccn  leaves.  dark-.;r<-cij  .tiul  «>hiTmii({, 
which  h.ive  an  ari'nialic  u<b  ;  ai-.d  t.tsie  and  arc. 
therefore,  emph  yed  in  ctn>kcr>  and  for  pack- 
ing figs.  They  have  also  some  thcnfCtttic 
%aTue  and  yield  a  thick  oil  which  i»  incoipotated 
into  ointment*  and  lininenta.  He  «weei>bay 
ut  America  is  the  small  tree  (MoQmolia  vir- 
ywiujnj)  .-(He J  rm  re  fretjuently  swamp-OMg- 
nolia  <  !      A  ..;!ii>  lalltel.     .See  MaCKOLIA. 

SWEET-BRIER.    Sec  E-.ijintivil 

SWEET-FERN,  a  low  ^hrut.  (Comfionui 
^rrrcnn-ii,  with  matiy  )iro\Mi  l'::iiichc<  and 
long  linear  leaves  v»  deeply  pinn.innd  on 
CftheT  <ide  of  the  midrib  U%  to  appear  frm- 
hk*    The  Hvwert  are  dhaeious.  iwithow  per- 


ianths, and  appear  when  the  leaves  expand;  the 
fertile  are  in  globose  aments  fcrflowed  by  barr- 
like  fnnts — Domr  ntits  invested  with  awl- 
dmpcd  peniftent  bracts.  The  stamfaiMe  aaicnt\ 

are  longer  and  clustered  at  the  ends  of  bratwhes 
The  young  foliage  is  pubescent,  and  the  whole 
plant  has  a  strong  aromatic  fragrance  vshen 
bmised  or  under  hot  sunshine  It  was  formerh 
included  in  the  genus  with  the  spicy-bav  berr> 
and  is  often  found  growing  with  it  on  stenle 
soils  or  on  hillsides  further  MHld.  The  dried 
leaves  aie 


SWBST-PLAG.  See  Flag.  Swtrr. 

SWEET  GALE.   See  Csstn.raE»BY 

SWEET-GRASS,  a  name  snven  to  certain 
plants,  most  ot  which  arc  fragrant,  cspeciallv  in 
drying.  The  small  AHtkoranthmm  oaoratmm  is 
the  sweet  vernal  grass  and  has  narrow  spike- 
like panicles  of  spraadlnff  one-flowered  spike- 
lets.  The  kavcs  aro  flat  This  obnt  has  been 
introduced  fram  Europe  and  is  loond  in  fiehls 
and  meadows  over  nearly  the  whole  of  America, 
additiij  to  the  fragrance  of  newly  mown  hay 
SaniUtana  odorata  is  the  vanilla-grass  or  holy- 
grass  ot  Europe,  which  i>  strewn  Ix-fore  the 
chtuches  and  religious  proec^Mons  It  is  the 
material  from  which  the  Indians  of  the  Saint 
Lawrence  resioo  weave  their  thin-walled  bas- 
kets^ that.^  when  made  off  Ike  genuine  grass, 

Pontridbria  is  a  fam  of  grasssa  eaBed 

grass  because  cattle  are  said  to  he  fond  of  P, 
nmifans  Another  sw<-et-grass  (Asptrula  odo- 
rata) does  not  in  the  least  resemble  gras*.  hav- 
ing whorls  of  leaves  and  white  dowers  like  tiny 
stars  in  cymcft,  Whcs  dried  it  is  ' 
however. 


8WBBT-OUM .  *  a  large  American 

{Liqnidambar  styrarHlua) ,  reaching  its  grraiest 
si/r  in  the  South  Atlantic  States,  where  it  de- 
velops tall.  stra'i.:ht  srunlrt.  branchless  for  70  or 
80  feet  alK»ve  the  ground  The  head  is  narrowly 
pyramidal  when  young,  but  when  old  and  field- 
grown  the  heads  are  likely  to  become  irrtgaiar 
and  nigged.  The  five-lobed.  star-shtqped  laovcs 
form  ifich;  dailt  and  gloasy  foliage  tormn^  to 
briffiam  hues  in  aiitumii,  the  young  saphngs 
especially  being  gorgeous  in  lame  rr<i<H>!i  pur- 
ple leaves.  bright-Kreen  beneath  The  niooce- 
cious  flowers  ATI-  mii'ftspiciioiis  itid  withtMit 
perianth.  They  are  gathered  into  erect  heads, 
tlw  pisdHate  ones  being  succeeded  by  odd  fruits, 
globose  and  spiked  with  the  points  of  two- 
beaked  woody  capsules,  wUck  ate  brown  and 
iwisTcd  and  alk>w  the  WMlf  ftltile  seeds  to 
escape  through  gaping  OTtficct.  They  hang  by 
long  sialk>  far  into  the  winter  The  lurk  is 
very  rough,  and  in  young  branches  and  saplings 
is  pectiliarly  winged  by  numerous  w;ray  i:i'rk\ 
ridges  of  undulating  outline,  which  have  sug- 
gested the  tume  of  alligator- wood.  The  wood 
is  smoodi  and  satiny  and  wOMid  be  valuable 
as  a  fobaliliile  for  black  wahm,  were  it  not  so 
Ifa^  towanp  aad  diActdi  to  season  lijs  fclied 
with  a  re  id  nous  sap.  which  is  osed  medjciaaWy. 
and  Kite  that  of  liqnidambar  orirnlalr.  of 
.•\sia.  might  be  a  source  of  mim  storax  This 
fragrant  sap  has  prompted  the  Latin-Arabic 
desrnptive  genenc  name  I'he  sweet-gum  is 
otherwise  known  as  star-leafrd  gIBBt  H^jBiAM* 
bar.  hilstcd.  red-ginn  or  copalm. 
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8WBBT  MARJORAM —SWBBT  POTATO 


SWEET  MARJORAM.   Sec  Marjoram 

SWEET  PEA,. an  annual  herb  {iMlhyrus 
odoratus)  of  the  family  Fabacea.  It  is  sup- 
posedly a  native  of  Ceylon,  Sicily  and  Sardinia, 
nw  onginal  pink-and-white  and  the  red  varieties 
Um^  credited  to  the  first  country  and  the  pure 
white  and  purple  varieties  to  the  other  two 
islands.  The  known  history  of  the  plant  hii^ins 
in  1650,  and  ihc  t'lrst  record  of  its  ciillivalion  in 
1699,  when  Father  Fram  iscus  Cupani  grew  it 
at  Panomius,  Sicily.  By  17.W  the  seed  was  com- 
nerdally  knoun,  and  about  6()  years  later  five 
varieties  were  oflfered  by  a  London  seedsman. 
Until  Henry  Eckford  commenced  experimentiniT 
in  1876  for  the  production  of  new  varieties  there 
were,  however,  rarely  12  varieties  offered  in 
any  one  year.  Largely  due  to  his  efforts  the 
list  of  varieties  had  risen  to  150  in  1808,  and  the 

nularity  of  the  flower  had  vastly  extended, 
las  been  estimated  that  since  1900  the  aver- 
age annual  crop  of  sweet-pea  seed  is  ahoi^t 
lOOyOOO  ponnds.  about  one-fifth  of  which  is 
producea  \n  one  company  in  California,  where 
nearly  all  the  seed  used  in  Ettrope  and  America 

is  now  jjrown. 

The  sweet  pea  is  a  hardy  annual  herbaceous 
vine  with  rough,  winged  stems,  teiKlril-biarinp: 
leaves  composed  of  two  leaflets  borne  on  Ioiik 
stalks,  and  fragrant  papilionaceous  flowers  of 
various  shades,  rangin);  from  white  to  blue 
and  red  throtwh  maiiy  tints,  and  indudinff  imth 
double  and  ■hooded*  forms.  The  pods  are 
about  two  inches  long,  and  contain  about  six 
lirown  seeds.  The  double  varieties  arc  not 
regarded  with  favor,  beinK  rather  unkempt  aitd 
lacking  the  daintiness  of  the  single  sorts. 

For  best  results  in  Ae  garden,  sweet  peas 
should  t>e  planted  very  earqr  in  the  spring  or 
even  during  the  prevtotts  late  autumn.  TTiey 
will  thus  obtain  an  early  start,  and  their  roots 
will  penetrate  more  deeply  into  the  cool,  moist 
■ioil  before  warm  weMther  arrives,  than  if  sown 
later.  Moderately  rich  soil  of  a  rather  hcavv 
nature  generally  gives  best  results;  very  rich 
soil  tends  to  grow  vine  and  leaf  at  the  expense 
of  flower ;  very  poor  ground  is  prone  to  produce 
snail  short-lived  vines  and  little  flowers  which, 
however,  are  often  pronotincedly  fragrant.  The- 
seeds  should  be  s  aitrnd  thinly  in  trenches 
about  five  inches  dt  i  ji  aiu!  four  jr  more  inches 
broad.  Till'  (li--taiirc  lie;\\cen  rows  shoid.l  be 
about  ihret-  and  one-hall  feet,  the  seed  covered 
about  one  ituli  deep,  and  as  the  plants  grow  the 
earth  should  be  drawn  toward  the  vines  until  it 
forms  a  ridge  two  or  three  inches  high.  When 
the  plants  are  well  above  the  surface  they 
should  be  provided  with  supports  upon  which 
to  climb.  Brush  and  poultry  netting  are  gen- 
erally employed.  Throughout  the  season  rlean. 
shallow  cultivation  should  be  given  and  the 
flowers  gathered  daily.  This  last  will  consid- 
erably extend  the  season  since  the  formation 
of  seed  tends  to  a  cessation  of  growth. 

Several  closely  related  species  are  eottivated 
for  ornamental  purposes  but  arc  less  pcjpular 
than  the  above.  The  btst  known  aie  proliaMy 
the  following:  The  Tangier  scaiUt  pea  (I.>Uli\- 
rus  tingilanus),  an  annual  herb  which  blossoms 
earlier  than  the  sweet  pea  and  should  be  planted 
separately  because  of  its  greater  strength  and 
it*  tendency  to  crowd  out  the  former.  The 
perennial  or  everlasting  pea  (L.  laiifoUus),  an 
odoriess  species  with  many-flowered  clusters  of 


Inversely  colored  blossoms.  It  is  popular  for 
phintbig  among  rocks,  in  rough  places  and  for 
screens,  for  which  its  rampant  growth  and  har- 
diness recommend  it.    L.  rotundifoHus  and  L. 

yrandiflorus  are  also  called  everlasting  and  are 
ctiltivated  to  some  extent,  as  arc  also  /..  vuiri- 
U)nus,  the  sea  or  sea'-ido  pea,  anel  L.  palnslris, 
the  marsh  or  wing-stemmed  pea  —  the  latter 
grown  ill  damp  places 

Consult  Hutchioa,  ^Ali  About  Sweet  Peas' 
(1894).  and  'Sweet  Peas  Up  to  Date>  (Phila- 
delphia 1897);  Rulletins  111  and  127.  C^ornell 
Agriculinrai  Fxperiment  Station  (iliiaca  1^5, 
18%);  i;..;h  v.  ^Standard  Cyclopedia  of  Horti- 
culture' (.\ew  York  1916). 

8WBBT  PBPFBRBUSH.  See  CtEraiiA. 

SWEET  POTATO,  a  tuberous-rooted 
perennial  herbae(  otis  vine  (//"ower  a  batatas)  of 
the  lamily  Cctiz  r.htilaccie.  The  plant  is  of  un- 
known origin  but  is' supposed  to  be  a  native  of 
tropical  America.  It  has  roundish  or  angular 
heart-shaped  leaves,  and  in  cultivation  rarely 
produces  blossoms  or  seeds.  The  flowers  re- 
semble those  of  mornin'-r  .rlory,  hut  are  smaller. 
The  tubers,  which  are  borne  below  tht  crown 
of  the  plant,  are  without  well-defnud  eyes.  The 
plant  was  cuhivated  by  the  natives  before  the 
landing  of  Columbus.  It  is  now  extensively 
grown  in  many  warm  and  mild  rlimates,  es- 
pecially in  the  Southern  States,  Cahiomia  and 
the  Atlantic  Coast  as  far  north  as  New  Jersey. 
The  annual  crop  apgretrafcs  about  50,000,000 
bushels,  and  the  yield  per  ai~ro  varies  usually 
l>etwecn  200  and  AOO  bushels,  thouiih  with  best 
management  and  favorable  season  8<X)  bushels 
or  even  more  arc  occasionally  oi.i.iincd. 

The  sweet  potato  is  propagated  less  by  its 
tubers  nlauted  in  the  iield  than  by  ffroitts  ob- 
tainod  from  the  tubers  in  hotbeds,  etc  These 
sprouts  or  "draws'*  are  transplanted  in  the  fie  Id 
as  soon  as  the  weather  has  Iteconie  settled  and 
after  the  land  has  !  ei  n  di  cply  and  finely  pre- 
pared by  plowing  and  harrowing.  The  soil  best 
suited  to  the  crop  is  a  light  sandy  loam  not 
excessively  rich  in  nitrogenous  plant  food  but 
not  deficient  in  this  respect  Upon  heavy  soils 
the  tubers  are  prone  to  crack  because  of  the 
uneven  growth  under  var>-ing  conditions  of 
moisture  and  drjness.  Plenty  of  moisture, 
warm  situation  and  liberal  manuring  are  essen- 
tial. The  ground  is  kept  elraidy  ctdtivnted  until 
the  vines  interfere  wiih  tillage.  The  tubers  are 
dug  in  the  autumn  and  Stored  in  a  great  variety 
of  ways,  all  considered  more  or  less  unsatisfac- 
tory smce  the  tubers  usually  decay  badly  during 
storage.  While  the  plentiful  yield  mav  fre- 
quently beq^  a  market  in  the  autumn,  the  d.  mand 
from  mid-w  inter  e.tiward  can  rarely  In  ■supplied 
even  at  advanced  tignres.  These  troubles  may 
be  consielerably  reduci  d  by  proper  care  in  har- 
vesting. The  following  practices  are  recom- 
mended: Digging  before  the  tubers  start  a 
"second  pirowth,"  choosing  clear  weather  when 
tfie  soil  ts  dry,  using  padded  baskets  to  reduce 
chance  of  scratching  the  tubers,  handling  so  as 
to  a\f)id  brni'-ing,  ste)riug  only  the  perfect  speci- 
mens and  giv  ing  jn  rfecl  \entiIation  in  tlie  ~tor- 
age  heaps  which  should  always  he  locateel  upon 
knolls  or  otherwise  dr\  ground.  .\s  adjuncts 
to  these  practices  the  beds  iu  which  the  sprouts 
are  obtained  should  be  made  upon  clean  fredi 
land  with  fresh  manure  and  the  plants  should 
never  be  set  two  years  in  succession  in  the  same 
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6e!d;  three  or  four  yearn  Is  considered  much 
hcttcr  These-  arc  all  preventive  and  arc 
ihouKhi  to  be  more  valuable  than  special 
methods  of  Storage  in  expensive  storage  quaiw 
lers. 

Contnlt  Georgia  Experiment  Station  Bulle- 
tin No.  2S  and  Farmers'  Bulletin  No.  2b  of 
United  States  Department  of  Agriculture 

SWEET-SOP,  the  edible  fruit  of  an  ever- 
green shrub  (Annona  squamosa).  It  is  ovate  in 
shape,  with  a  delicious,  sweet  pulp,  enclosed  by 
a  thick  rind  having  projecting  scales.  Although 
faidigenotts  to  America  this  tree  is  cultivated 
for  Us  fruits  in  all  fropicril  climates.  an«l  is  also 
called  swcct-applf,  or.  in  IikIm.  custard  apple  — 
a  name  which  properly  belongs  to  A.  reticulata. 

8WBST  SULTAN,  a  plant   See  Cur- 

TAVntA. 

SWEET  WATERS  .OF  ASIA,  a  river, 
the  ancient  Aretas,  flowing  between  AnadoU 
Hissar  and  Kandili,  on  the  Asiatic  side  of  the 
Bosphorus.  The  Tories  call  it  Ghiok-suyn, 
^heavenly  waters,"  from  tfie  surpassing  beauty 
of  its  surroundinRs,  The  valley  is  a  favorite 
picnic  resort  in  summer  and  antnmn,  when  the 
Mttcr  class  Turkish  familn  <  may  be  seen  on 
Fridays  (Mohammedan  Sulihafh)  in  their  pri- 
vate caiques  (Noats)  on  the  stream  or  scattered 
along  the  shores  under  luxuriant  cypress,  qrca- 
more  and  plane  trees. 

SWEET  WIMS8.  See  Wim  and  Wrwt 

iiAKINC. 

8WBL1-PI8R  See  GtoHFisn;  Dmnir. 

SWENSSON.  Carl  Aaron.  American  Lu- 
theran theologian  :  b  Sugar  Grove,  Pa.,  25  June 
1857;  d.  Los  Angeles.  Cal..  16  Feb.  1904.  He 
was  graduated  from  Augustana  College.  Rock 
Island,  in  1877,  and  in  theology  fitrni  Augustana 
Seminary  in  lo79;  was  secretary  to  the  General 
Council  of  the  Lutheran  Chut-ch  of  North 
America  in  1885  and  its  president,  18*>3-94.  He 
was  a  numlrr  (if  the  Kansas  leKi>lature  in 
1889;  founded  iU  •li.itu  College  in  l>vSl  and  was 
Its  president  from  18ft'9  till  his  death.  He  was 
the  author  of  hymn  books  and  books  of  travel 
in  Swedish  and  English. 

SWETE,  swet.  Henrv  Barclay.  Enclish 
theologian:  b.  Bristol,  14  March  1835;  d.  May 
1917.  He  was  educated  at  King's  College,  Lon- 
don, and  Gonville  and  Caius  College,  Cam- 
bridge, where  he  cained  several  prizes,  and 
was  graduated  in  1858  He  was  professor  of 
pastoral  theology  in  King's  CoIleKe.  I ondon, 
from  1882  till  189().  and  examining'  iliaplain  to 
the  bishop  of  Saint  .Mhaii^  irom  1S.>1  till  l.S'X). 
and  after  18'X)  was  Kegius  professor  of  divinity 
at  Cambridge,  He  was  inadc  honorary  chap- 
bin  to  the  king  in  1911.  His  pubUsheu  works 
include  *  Early  History  of  the  I>octrine  of  the 
Holy  Spirit'  (1873);  'History  of  the  Doctrine 
of  the  Procession  of  the  Holy  Spirit*  (1876); 
'  Cd  mine  tit. »r>-  of  Theodore  of  Mopsneslia  on 
the  Msnor  Kpistks  of  Saint  Paul'  (18S<My); 
'The  Old  Teviametii  in  (iretk.'  according  to  the 
Septuagini  ( 1887-«)4)  ;  'The  Akhmim  Frag- 
ment of  the  .^pocr^phal  Gospel  of  Saint  Peter* 
(189i);  <Tbe  Apostles'  Creed  in  KclaOon  to 
Primltiw  ChriMianity*  (18')0) ;  «Failh  in  Rela- 
tion tr>  Cr.  rd.  Thonk:hi  and  Life'  flf'.^); 
'Church  Services  and  Service-books  before  the 
Reformation*  (18%);  'The  Gospel  According 
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to  Saint  Mark,  and  the  (ireck  Text,  with  lotro- 
dnrtion.  N'o:e-  and  Itidicis'  (IS'ASi.  'An  In 
trodnction  to  the  Old  lestamt nt  in  Greek' 
(l<Jt)0)  •  'F'atriotic  Study'  (1002).  and  'Studies 
in  the  Teaching  of  Our  Lord'  (19013);  *Wovfc« 
of  the  Ascended  Christ*  (1911);  «The  Holy 
Spint  in  the  Andem  Church*  (1012):  'The 
litst  Discourse  and  Prayer  of  onr  lord' 
(1913):  'The  Holy  Cath«.lic  Chur.h  tW^) 
He  also  contrilnited  articles  to  Smtih  and 
W'ace's    'I)ictionar>'   of   Christian    Hingranby  * 

(Vols  111  and  IV,  1882-87),  and  to  Hasting^* 
'Dictionary  of  the  Bible*  (V«rti.  II  and  in. 

1899L-1900). 

SWIFT.  Gustavus  Franklin.  American 
merchant:  h.  Sandwich.  Mass.  24  June  1K39  d 
Chicago.  111.,  30  March  1903.  At  the  age  oi  23 
he  opened  a  small  Imtchcr  shop  in  his  native 
town,  hni  remo\ed  to  Boston  when  he  was  lcs« 
th.m  M)  years  old.  He  remained  in  Botton  mstil 
1875  when  he  went  to  (Thicago,  where  h«  de- 
veloped the  department  of  shipping  live  cattle 
to  eastern  markets.  In  1877  he  e\olve<!  idani 
for  the  first  refrigerator  rar,  and  dressed  meat*, 
instead  of  live  aiiiin.ilv.  u,  ri  shipped  to  eastern 
cities.  He  was  the  pioneer  in  this  business,  and 
from  the  small  plant  started  in  1877  de- 
veloped the  great  corpdrntion  licarinK  his  name 

SWIFT,  Jonathan,  1  iiKlish  clerK>inan. 
poet,  poliiical  writer  and  s;iiiiist:  b.  OtthKn. 
Ireland,  30  .Nov  1667;  d.  Dubhn.  19  Oct.  1745 
Swift  w.is  the  posthumous  son  of  Jonathan 
Swift,  the  neer-do-weel  of  a  prosperoua  and 
pretty  well-known  family  which  had  nmnhcred 
several  preachers  in  iu  course  since  the  time  of 
Robert  Swtfte  (16tfa  century)  of  Yorkshire,  the 
earliest  known  of  Swift  s  ancestors  The  most 
famous  member  was  Swift's  grandfather. 
Thomas  S\Mf!  (b.  1595).  the  f.-imou.s  RovaliM 
vicar  of  (joodrich.  Through  Thomas  Swift's 
marriage  to  K1izal>eth  Drvden,  grcat-aunt  ol 
John  Dryden,  came  Swifi's'rebtion  to  the  POUL 
Swift's  mother.  Abigail  Erick.  of  Leieestcnlriiv 
was  a  distant  cousin  of  Sir  VS'illiam  Tempk  aad 
a  wotnan  of  much  character  and  w  it. 

Swift's  lift  divides  iiscli  conveniently  into 
three  periods  to  the  death  oi  his  patron.  Tem- 
ple, in  16'>},  from  ili.it  yr.u,  when  he  bcCMB 
to  seek  ecclesiastical  and  pohtical  prefermeitt. 
to  the  close  of  his  brilliant  wolk  for  the  Tory 
ministry  at  life  death  of  Queen  Anne,  in  17LI: 
and  from  the  latter  year  till  his  death,  dunnir 
which  period  he  was  dean  of  Saint  Patrick  s  in 
Dublin,  where  he  almost  rontinuouslv  re.-^ided 
The  story  is  that  be  was  t.iken  at  the  age  ot 
one  year  from  Dublin  to  \\  liitt  ha\ .  n.  KnK'Un.i. 
h\  his  niirsc.  where  he  li\ed  two  years,  learning 
to  read  in  the  inier\al.  .\t  the  age  oi  six  be 
entcrtd  Kilkenny  Sd»ool  at  the  charge  of  his 
uncle,  (jodwin  Swift  Entering  Trinity  College. 
Dubhn.  in  April  1682.  he  was  graduated  four 
years  later  without  distinction,  and  the  tollu**- 
iiiis'  year  was  piililicly  censured  tor  neglect  of 
his  studies  .md  tor  tavern-haunting.  \i  thi* 
time  III  was  prohabiy  pretty  much  depressed 
in  spirits  and  was  friendless.  Hie  dependence 
on  the  charity  of  his  relatives  was  gaBtng' to 
his  pride,  and  he  was  unhappy,  but  Tiit  iCten 
UUencies  were  not  ver)-  serious.  Driven  {roas 
Ireland  in  the  fall  of  Krf^.S  by  the  rchtIli<Mi  of 
Tyrroniiel.  be  and  his  mothe  r  retired  to  Lcuc^.- 
tershire.  whence,  iji  l()iW,  he  became  secretary 
to  Temple  at  Moor  Parle  near  London.  His 
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liositim  was  a  sotn«what  menial  one,  hut  his 
fiatron's  kindness  enabled  him  to  iTkr  the  dc- 
rce  of  A  M  at  Oxford  in  1692.  Ivetiirninj?  to 
cmpk  h\:\  fiiuliiiR  his  position  irritating,  he  re- 
fused ihc  latter's  offer  to  obtain  for  him  a  clcrk- 
shijp  in  the  Irish  Kolls,  quarreled  with  his 
employer  and  entered  (he  church.  Ordained 
deacon  in  October  W4,  and  priest  in  JaniUfy 
of  the  following  year,  he  ohtaincd  the  living  at 
Kilrool.  Ireland.  Tiring  of  his  position,  how- 
ever, he  appHed  to  Temple  for  reinstatement, 
and  the  latter,  glad  of  his  help,  called  him 
bick  to  a  post  of  greater  importance,  early  in 
1696.  Here  Swift  remained  till  his  patron's 
death  in  January  three  years  later. 

The  decade  ending  with  that  date  is  very  im- 
portant to  the  life  of  Swift.  Intcltectually,  he 
was  verj-  active  and,  besides  his  routine  duties, 
did  a  prodifs'ioiis  anioiiiit  oi  reading.  Thuii(»'h 
lit'  (lid  not  always  imderstand  his  motives  ac- 
curately, he  was  nevertheless  not  far  from  the 
truth  when  he  described  his  temperament  in  a 
letter  to  a  friend  who  had  catitioned  hiip  to  be- 
ware oi  a  marriage  that  his  mother  feared  he 
was  about  to  make.  Protesting  that  he  coald 
have  no  diought  of  matrimony  until  his  position 
in  the  world  was  si  cure,  and  a<lding  that  he 
was  very  hard  to  please,  he  continued:  •How 
'i!l  that  suits  with  my  behaviour  to  the  woman 
in  hand  you  may  easily  imagine,  when  you  know 
diat  there  is  something  in  me  which  must  he 
employed,  and  when  I  am  alme  toms  all.  for 
want  of  practice,  into  specuhition  and  thought; 
insomuch,  that  these  seven  weeks  I  have  been 
here.  1  have  writ  and  burnt,  and  writ  again 
upon  all  mannir  of  subjects,  more  oerhaps 
than  any  man  in  England.  And  this  it  is  which 
a  person  of  great  honour  in  Ireland  (who  was 
pleued  to  stoop  so  low  as  to  look  into  my 
mind)  used  to  tell  me  that  my  mind  was  like 
a  conjured  spirit  diat  would  do  mischief  if  I 
did  not  (rive  it  employment.*  (To  Rev.  John 
Kendall,  11  Fib  1691).  Whatevrr  mav  have 
^leen  the  exact  truth  of  the  matter.  Swiit  s  con- 
stitutional restlessness  was  acpravated  bv  a 
malformation  in  the  region  of  the  ear,  which, 
resultini^  in  blood  pressure,  caused  the  attadcs 
of  giddiness  and  deafness  to  which  he  was 
ahtrays  subject  and  which  drove  him  to  intense 
arti\itv  for  relief  (consuH  Craih,  Appendix^ 
XIII.  and  Collins,  p  2^7). 

His  first  writings,  however,  were  of  no  im- 
portance. Falling  under  the  influence  of  Cow- 
ley, he  produced  his  first  extant  poom  in  May 
1689.  a  very  stilted  Pindaric  Ode  to  Dr.  William 
Sancroft,  and  the  seven  known  poems,  chiefly 
odes,  which  he  wrote  before  lw6  are  of  no 
hetter  quality;  it  was  the  fourth,  *To  the  Athe- 
nian Society'  (1601)  that,  according  to  John- 
son, caused  Dryden's  damaging  remark.  "Cou- 
sin Swii!.  will  never  he  a  poet.*  }fis  vein 
then  suddcnl\  changed,  and  in  ^Llnes  written 
in  a  I-ady's  Ivory  Table-Boolc»  (MWB)  and 
'Mrs.  Francis  Harris's  Petition'  (1700)  he  first 
displayed  evidences  of  the  graphic,  humorous 
If^rription  and  the  complete  absence  of  sub- 
limity which  distinguish  his  verso. 

Far  more  striking  are  the  two  works  whidi 
opened  his  career  as  a  prose  writer.  Among  a 
probably  large  amount  of  writing  now  lost,  he 
conposed,  in  <The  Battle  of  the  Books* 
and  <A  Tale  of  a  Tuh,»  both  of  which  remained 
onpublislH  (!  until  17M.  The  year  1696  m^y  be 
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taken  as  the  date  when  Swift  alundoned  his 

efforts  to  imitate  the  writing  of  other  men,  and 
leaped,  full-armed,  into  his  own  peculiar  and 
inimitabk  po-.-c>,sioii.  satire.  'The  Rattle  of 
the  Hooks,'  tiie  one  j)icce  now  read  in  a  once 
famous  controversy,  m  uhich  Temple  had  en- 
gaged, as  to  the  relative  merit  of  the  Ancients 
and  the  Modems,  is  famous  for  its  satire  of 
affectation,  pedantry  and  obtuseness  and  for 
its  lively  burlesque  of  the  heroic  manner.  The 
other  book,  a  much  more  elaborate  affair,  by 
many  regarded  as  Swift's  masterpiece,  is  in  its 
narrative  parts  a  satire  against  religious  abuses 
and  schism,  in  the  persons  of  Peter,  the  Church 
of  Rome.  Martin,  the  Anglican  Church,  and 
Jack,  the  Presbyterian  sect.  This  narrative, 
however,  comprises  no  more  than  a  third  of  the 
book;  the  remainder  is  taken  up  with  dedica- 
tions, prefaces  and  digressions,  which  variously 
satirize  the  vanity,  conventionality  and  affecta- 
tion of  authors,  the  irreverence  and  scurrility 
of  the  wits  of  the  daj',  the  pedantry,  the  cheap- 
ness and  superficiality  of  contemporary  learn- 
ing; and,  ia  general,  fanaticttm,  unreasonable- 
ness,  vanity  and  enrntincH.  In  time  two 
books,  written  before  he  was  30^  SfAh  Aowed 
himself  to  be  an  unrivaled  master  of  irmiy, 
burlesque  and  satire. 

In  the  summer  of  1609  Swift  became  secre- 
tary and  chaplain  to  Lord  Berkeley,  one  of  the 
lord  justices  of  Ireland.  Disappointed  in  hit 
efforts  to  obtain  the  dcanship  of  Uerry,  he  was 
made  in  February  1700  vicar  of  Laracor,  Agher 
and  Rathbeggan,  in  County  Mcath,  Ireland, 
livings  worth  about  £200  a  year.  On  the  recall 
of  Berkeley  in  1701,  he  went  with  the  latter  to 
London  and  pubUshcd  his  first  pohiical  pam- 
phlet. 'The  Dissensions  in  Athens  andinRome,> 
nn  attempt  to  show  the  need  of  harmonv  in  pon- 
tics. Though  the  pamphlet  'gained  the  good- 
will of  the  Whigs,  Swift's  work  for  the  next 
nine  years  was  wholly  in  behalf  of  the  Irish 
clergy.  Four  journeys  to  London,  of  an  aver- 
sge  duration  of  over  six  months  apiece,  were 
luideriaken  chiefly  with  a  view  to  obtaining  re> 
mission  of  the  Uxes  on  the  Irish  livings,  and 
durine  the  same  period  Swift  wrote  a  number 
of  able  pamphlets  in  support  of  the  established 
ciiurdi.  of  which  the  masterly  piece  of  irony. 
•An  Argument  to  Prove  that  the  Abolishing 
of  Christianity  in  Kn^laud  may.  as  thinL-s  now 
'land.  Iir  .ittended  with  some  inconvenietice, 
and  perhap-^  not  produce  those  many  good  ef- 
fects proposed  thereby'  (17(IS),  and  ''The  Sen- 
timents of  a  Church  of  England  Man.  with 
reqwct  to  Rel^fen  and  Government'  (V70i)» 
are  the  most  important.  During  these  visits 
also.  Swift  came  to  know  the  best  wits  of  the 
t'mf,  the  chief  litcrarv  result  of  which  were  the 
famous  'Bickerstaff  Pamphlets'  (1709  10),  a 
practical  satire  against  false  learning  in  the  per- 
son of  the  astrologer  Partridge.  His  principal 
mission,  however;  came  to  nothing:  he  was 
put  ofT  bv  the  Whig  lord',  and.  personally  dis- 
appointeff  l>ecjiu«e  of  his  failure,  owin^r  perhaps 
to  the  impression  created  by  '  .\  Tale  of  a  Tub.' 
lo  gain  preferment  in  the  Church,  he  gave  his 
settees  to  the  Tory  mtnistiy  which  came  into 
power  in  1710. 

During  the  next  four  years  Swift  wrote  an 
extraordinarv  nnm^ir  of  political  pamphbns; 
few  pohtical  writers  have  ever  done  a  larger 
amotuit  of  brilliant  and  powerftil  work.  Swiff  a 
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talk  was  threefold:  to  show  that  the  cause  of 

the  Tory  ministry,  its  desire  to  obtain  a  peace 
with  I'runcc,  was  a  just  cause,  atul  iIm:  ns 
nicmhcrs  wore  worthy  men;  to  ca>t  rnlKuk-  on 
the  principals  and  pcri^otis  of  the  Whi^'* ;  and 
to  restrain  the  more  violent  Tories  fr<  in  ex- 
treme measures.  His  first  work,  after  a  caustic 
'Short  Character  of  Thomas.  F.arl  of  Wharton' 
(1710),  was  the  conduct  of  the  Examiner,  the 
Tory  weekly,  for  which  he  did  all  the  writing 
between  2  Nov.  1710  and  14  June  1711,  contrib- 
uting a  series  of  varied  and  able  arguments  and 
satires.  His  position,  maintained  with  sinf^lar 
adroitness,  was  that  the  countr\  wa-  cr\inK  for 
a  pracc  and  happiness  which  could  he  more 
readily  ol.taineil  from  the  Tories  than  from  the 
Whigs,  espei  lally  while  Marllxirough  and  \\  har- 
ton  were  uitliitntial  In  'The  Conduct  of  the 
Allies  and  of  the  Late  Ministrv  in  Beginning 
and  Carrying  on  the  Present  SVar*  (Novem> 
her  1711),  commonly  regarded  as  his  naster- 

Tiiece  among  tiie  wrinngt  tn  support  of  tiie  Har> 
ey  Mdmini<itrattnn,  his  ohjcct  Was  to  strip  the 
war  of  its  plamor  and  to  render  it  unpopular 
liv  shnwinij  thai  ihr  Allies,  with  the  coimivance 
of  the  Whites,  had  l>ecn  systematically  exploit- 
ing F.ngland  'After  ten  >f  ar'>  of  w.ir  with  per- 
petual successes,"  he  ".ays  in  his  preface,  "to  tell 
US  that  it  is  impossildi-  to  have  a  ^nnd  peace  is 
truly  surprising  <—  (andl  it  is  natural  to  inquire 
into  our  present  condintm;  how  long  we  shall 
be  able  to  fpi  on  at  this  rate;  what  the  ronse- 
qnetK-es  may  be  on  the  present  and  future  acre* : 
and  whether  a  pcare,  withn-it  that  tniprai  ticaMe 
ptiini  which  soine  jH-ople  do  •-o  much  insist  on, 
he  really  rniiions  in  it-elt.  or  e<juall\'  so  with 
the  continuance  of  the  war  "  Other  important 
tracts  were  "The  Importance  of  the  Guardian 
Considered'  (1713).  a  merciless,  hut  not  un- 
provdxd  attack  un  Steele,  and  the  savage  and 
fairer  atimrcr  to  Steele's  Xrisis,*  the  very  sUI* 
fnl  <TlM  Pttbliek  Spirit  of  the  Whigs.' 

Besides  Ma  political  w  riting.  Swift  pnMished 
many  pieces  of^ a  miscellaneous  kind,  including 
several  papers  for  Steele's  7o//«t.  at  least  one 
for  the  Sft-ctatnr,  <iome  controversial  satires 
t  n  religiou*  Mihjecis,  his  historically  interestIn^» 
hut  philolokocally  unsf  .tin<l  '  Proposal  tor  Cor- 
recting, Improving,  and  A-^rertaining  the  Eng- 
lish Tongue'  (1712).  and  the  well-known  'Jour- 
nal so  Stella.*  He  had  made  the  acquaintance 
of  Esther  JohnsoM,  then  a  cUld  of  eight,  during 
his  first  residence  at  Sir  WilKam  Temple's, 
and  had  been  the  tutor  to  this  ward  of  his  pa- 
tron. VN'hen  he  got  hi>  livinK'-  i"  17^(1,  she  with 
her  companion,  Mrs.  Ihukdey.  wmt  t.  Ireland 
to  live  near  him,  and  <iunng  hiv  rrsulriirc  ni 
Kngland  remained  in  Ireland-  The  "  lournal' 
txtends  from  2  Sent  1710  to  6  June  l7U,  with 
scarrelv  a  break.  The  letters,  which  were  dis- 
patched every  two  or  three  weeks  with  an  en- 
try for  nearly  every  day.  are  chiefly  the  hare 
narrative,  exprcsicd  in  simple,  intimate  terms, 
of  what  Swift  was  doing  in  a  mk-mI  way,  and 
;;re  sin(r\ilarly  free  from  di».cu>Nii  n  of  tin  ih  Ii 
tics  ut  the  time  They  are  iroporunt  a»  a  rec- 
ord of  the  lite  and  character  of  a  bluy  and  in- 
fluential man  of  the  time. 

As  a  reward  for  his  fnem  political  »ervices. 
Swift  wa%  appointed,  un  23  April  I71JL  dean  of 
Saint  Patnck's  Cathedral.  Dublhi.  and  the  fol- 
kming  June  went  to  Ireland  to  take  charge  of 
his  new  viftft  Keturning  to  la>ndon  in  AuMu^t 
«(  the  same  >ear  with  a  view  to  healing  the 


srowing  breach  between  the  Tory  ministers, 
Oxfora  and  Bolinghroke,  he  was  unsuccessful 
.iiii!  rtiirtd  to  l.etcomlie.  Herk^hirc  (^n  the 
l.tll  .1  ()\;tord  and  the  triumph  <■!  BolitiKKroke, 
he  adhered  it>  tlu-  inriuiKS  of  the  former  and 
saw  the  close  of  hi>  pohlual  career  in  Kngland. 
On  ilic  (Ic.nh  of  t^Hieen  .\nnc,  1  Aug.  1714.  the 
downfall  of  Bolmghroke  and  the  complete 
triumph  of  the  Whig  part>;,  he  returned  at  once 
to  Dublin,  where  he  remained  continnously  for 
the  next  12  years. 

in  Ireland  he  found  himself  ver\-  unpopu- 
lar, and  in  his  Church  had  trouble  with  his 
chapter  and  the  archhi^hop.  King  For  the  next 
six  years  he  lived  quietly,  hiisyiii^'  himself  with 
his  duties  and  w  riting  only  a  few  pien  s.  rhiefly 
short  letters  of  advice,  articles  on  manners,  etc. 
In  1716  he  may  have  married  Stella  The  evi- 
dence is  Conclusive  neither  way.  hut  the  prob- 
ability is  against  the  marriage.  At  all  events, 
she  continued  to  live  near  him  till  her  death  in 
1728,  an  event  wMch  cattsed  him  profoimd  sor- 
row. Of  the  various,  and  oecasionally  heated, 
discussions  that  have  arisen  alwiut  this  famous 
love  storj',  the  most  sensible  conclusion  is  that 
of  Sir  Leslie  Stephen  to  the  effect  that  the 
(|uesu<)n  is  not  practically  imiwrtant  in  deter- 
mining the  character  and  achievement  of  Swift. 

In  1720  Swift  again  became  active  For  the 
next  18  or  20  years,  until  he  could  write  no 
longer,  his  very  voluminous  production  hu 
three  main  asi»ects:  that  in  behalf  of  the  op- 
pressed people  in  Itrdand,  both  rlergy  and  laity: 
that  for  the  doctrine*  and  the  establishment  of 
the  .\nclican  Church ;  and  the  miscellaneons  hu- 
morous and  satirical  writing,  both  in  pn-se  and 
verse,  on  which  his  popular  Rterarv-  fame  largely 
rests  Hcgiiining  wiili  a  'Proposal  for  the  I'ni- 
versal  Use  of  Irish  Manufactures'  (1720),  he 
flawed  this  with  tracts  on  other  subjects,  and 
in  1724  b^an  his  most  celebrated  piece  of  po- 
lemic writmg.  'The  Drapier's  Letters.*  These 
very  powerful,  effective,  but  not  ndiolly  fair 

[lamphlets  were  occasioned  hy  a  patent  which 
lad  lu  en  issued  to  one  \\  illiam  NV'ood  to  coin 
{KIS.OIX)  of  Copper  for  circulation  as  small  coin 
111  Ireland.  Swift,  in  the  first  three  letters,  ad- 
dressed the  people  of  Ireland,  under  various 
classes,  and  with  much  skill  in  the  selection  of 
arguments  suitable  to  each  class,  advising  them 
to  shun  the  coinage  which  the  English  govern- 
ment was  tr>nng  to  foist  upon  the  Irish  pubfic. 
Then,  having  prepared  his  ground,  he  launched 
forth,  in  the  next  three  letters,  against  the  gen- 
eral rik'hi  of  the  English  to  exploit  and  oppress 
lie  Irivli  He  closeil  the  series  with  a  letter,  not 
i  ll' hshcd  uU  17.1.S,  ".Xn  Humble  Address  to 
l  >ih  Houses  of  Parliametit."  in  which  he  pow- 
erfully reviewed  the  wucs  of  Ireland  and  made 
proposals  for  remedying  them.  The  lettera 
catned  great  excitement:  the  ncinter  waa  ar- 
rested sod  a  reward  was  offered  by  the  govcm- 
ment  for  the  apprehension  of  the  writer:  but 
they  produced  their  effect  and  the  comage  was 
retused  Swift  l.ccatiic  very  popular,  and  his 
nusuion  cnaMed  hiin  to  pursue  the  subject  of 
nis  last  letter  in  many  other  tracts  The  miser- 
able condition  of  Ireland  i»  the  liurden  of  his 
political  sontt,  m  stuli  atile  pieces  as  \\  Short 
View  of  Ireland'  (1727>,  and  'Maxims  Con- 
trolled in  Ireland*  (1728).  The  most  reomrfc- 
able  of  these  mit»or  pieces  is  the  very  extraor- 
('inar>  piece  uf  irony.  'A  Modest  Proposal  for 
Prevcotuif  the  Chiloren  of  Poor  Peofle  in 
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M  from  being  a  Burden  to  their  Parents  or 
Ccmntry  and  for  Making  thtm  Beneficial  to  the 
Public.*  No  more  bitter  or  intense  satire  than 

thij  exists  in  literature:  for  10  years  Swift  had 
been  fighting  oppression,  and  this  is  the  highest 
pitch  of  his  complainings.  Nothing  that  he  had 
previously  touched  on  —  the  villainy  of  the 
landlords,  the  vanity  and  foppery  of  the  women, 
the  rigor  of  the  EngUsh  and  the  miserable  state 
of  the  comitry  in  general —U  left  unexposed  ^ 

Swift's  writings  on  religious  subjects  of  this 
panA  arc,  on  the  whole,  of  less  permanent  in- 
tffcst  than  those  just  considered.  They  bdonf? 
to  a  rather  later  date,  when  his  interest  in  the 
general  economic  condition  of  Ireland  had 
spent  itself  after  its  most  vehement  outcr>',  *A 
Modest  Proposal.'  These  writings  are  on  two 
■am  suhjectSL  the  eoonomic  ojppresston  of  the 
ninor  clergy  in  Ireland  and  the  efforts  of  m 
various  sects  of  dissenters  to  obtain  greater  chfU 
rights.  Of  the  former  of  these  the  able  tract 
•On  the  Bill  for  the  CIerg>'s  Residing  on  Their 
Livings*  (1731-32),  is  representative.  Specif- 
ically it  is  an  argument  against  the  plan  of  the 
bishops  to  get  more  power  by  compelling  the 
lower  clergy  to  divide  their  livings  and  to  erect 
houses  thereon  at  the  direction  of  the  hishopa. 
In  general,  it  is  an  acute  comparison  between 
ibe  condiuon  of  the  clergy  in  Ireland  and  in 
Ej^land  and  an  exposition  of  the  wretched  con- 
dition of  the  former.  It  is  said  to  have  induced 
iIm  commons  to  reject  the  bill  after  it  had  been 
ftised  by  the  lords.  The  same  idea  he  ex- 
pressed satirically,  as  WM  usnally  his  practice, 
tn  <An  Essay  on  dw  Fates  of  Clergy-men,'  a 
piece  which  deserves  a  ^aee  with  Hogarth's 
draK-ings  of  the  idle  and  ac  industriocn  appren- 
tices Typical  of  the  latter  class  is  *Thc  Pres- 
byterians' Plea  of  Merit'  (1730  or  1733),  in 
which  he  dismembered  the  claim  of  the  dissent- 
ers to  meritorious  services  in  the  time  of  the 
Ginunooweahh  and  the  Revolution.  The  same 
snbiect  he  treated  in  his  ablest  satirical  manner 
in  'Reasons  Humbly  Offered  to  the  Parliament 
of  Ireland  for  Repealing  the  Sacramental  Test) 
(1733),  in  which  he  purported  to  show  that  in 
ill  respects  the  Catholics  were  more  deserving 
ihan  the  Dissenters  and  should,  therefore,  have 
religious  freedom.  In  all  the  many  tracts  of 
this  latter  class,  he  argued  in  favor  of  the  ac- 
tual establishment  of  the  Anghcan  Church. 

The  third  idnd  of  work  of  this  period  con- 
usts  of  Itlt  miscellaneous  satires,  in  prose  and 
verse,  and  on  one  of  these.  'Gulliver's  Travels.* 
his  popular  fame  chiefly  rests.  The  idea  may 
have  originated  in  the  days  of  the  Scrihierus 
Qub  (see  AitBUTHNor),  but  took  no  definite 
shape  tiU  after  1720.  "The  motive  of  the  book 
is  Uius  expressed  in  a  letter  to  Pope,  29  Sept. 
ITS:  *1  ukc  the  scheme  of  our  meeting  after 
dittfcsaes  and  dispersions,  but  the  chief  aim  I 
propose  to  myself  in  all  my  labours  is,  to  vex 
the  wcirld  r.-ithcr  than  divert  it,  and  if  I  could 
compass  that  design,  without  hurling  my  person 
or  fortune.  I  would  be  the  most  indefatigable 
writer  you  have  ever  seen,  without  reading. 
When  you  think  of  the  world  give  it  one  more 
hsh  at  my  request.  I  have  ever  haled  all  na- 
tions, professions,  and  communities ;  and  all  my 
knre  is  toward  individuals;  for  instance,  I  tuO* 
the  tribe  of  biwyers.  but  I  love  counsellor  such 
i  one,  and  jud^e  such  a  one;  it  is  so  with  phy- 
^an!»  (1  will  not  speak  uf  my  own  trade), 
Midien.  Enipish.  Scotch,  FrMch,  and  the  ntt. 


But  piiiidia%  t  hate  and  detest  that  animal 
called  trntn:  although  I  heartily  k>ve  John, 
Thomas,  etc.*  The  famous  booK  appeared  in 

November  ]72(^,  in  I  nndon,  whither  Swift  had 
gone  in  the  spring  of  the  same  year.  It  was 
published  anon\mously  and  had  instant  suc- 
cess. It  has  since  held  its  place  as  the  most 
comprehensive  and  truculent  satire  and  one  of 
the  most  popular  children's  books  in  the  Eng- 
lish language. 

la  a  letter  to  Pope,  of  12  June  1732,  Swift 
alluded  to  two  pieces  of  satire  whidi  he  had  in 
mind  and  which  are  the  only  ones  besides  'Gul- 
liver's Travels,'  which  need  be  specifically  men- 
tioned. *A  Complete  Collection  of  Genteel  and 
Ingenious  Conversation,'  etc.,  commonly  called 
'Polite  Conversation,'  appeared  in  1738;  It  is  a 
well-sustained  satire  against  cant  and  afiTccta- 
doo  in  talt  The  oAer.  'Directions  to  Serv- 
atltSk*  a  satire  against  slovenliness,  remained 
unfinished  at  his  death.  They  are  about  the 
last  work  that  he  did.  During  his  vi<;its  to  T-on- 
don  he  lodged  near  Mrs.  VanhomriRh,  whose 
dauehter  Hester  fell  in  love  with  Swift.  She 
is  the  Vanessa  of  Swift's  writinps.  She  fol- 
towed  Mm  to  Ireland  after  her  mother's  death 
and  resided  near  him  at  Celbridge.  In  1723 
she  wrote  to  Stella  but  received  a  stinging  re- 
buke from  the  dean.  She  died  soon  after.  Her 
story  is,  perhaps,  even  more  pathetic  than  that 
of  the  more  patient  Stella. 

Swift's  journey  to  London  in  1726  for  the 
sake  of  seeing  his  old  friends,  and  one  of  the 
following  year,  on  the  death  of  George  I,  to 
determine  whether  the  new  ruler  woula  aid  his 
work  for  Ireland,  were  the  onhr  times  vdM» 
Swift  left  that  country  after  1714.  Thence  on 
he  lived  in  Dublin  in  growing  physical  distress, 
and  in  173&-39  his  health  bec;an  to  fail  scriously. 
For  three  years  he  was  trirtiired  with  pain,  and 
in  1742  his  mind  completely  gave  way,  owing 
to  disease  which  is  said  to  have  had  nothing 
to  do  with  his  constitutional  malady.  Up  to  his 
death  he  was  almost  wholly  imbecfle. 

For  a  long  time  a  legend  was  current  that 
Swift  was  buried  in  Saint  Patrick's  in  the  same 
cofTin  wii)i  Stella  —  a  legend  accepted  by  the 
'Encycloi);e<]ia  Britannica'  and  the  'New  Inter- 
national Encyclopedia.'  As  a  matter  of  fact 
the  grave  of  Swift  in  Saint  Patrick's.  Dublin. 
h  several  yards  distant  from  Stella's.  In  1835 
•me  alterations  in  die  church  disclosed  Swift's 
coAin;  a  society  of  phrenologists  happened  to 
be  in  session  in  the  city  at  that  time,  and  ob- 
tained permission  to  examine  Swift's  skull  and 
that  found  in  a  neighboring  coflin,  not  Stella's. 
The  lazy  sexton,  in  returning  the  skulls,  saved 
himself  trouble  by  poking  them  both  into  Swift's 
coffin.  A  further  exhumation  in  1882  disclosed 
them  together,  whOMB  tile  legend.  For  the  dis- 
posal of  this  oft-rvCBted  story  consult  artiele 
W  Dr.  H.  T.  Lawlor  in  the  Enghsh  Hittorieal 
Review  (March  1918). 

Swift,  in  his  maturit>',  is  represented  in  the 
several  extant  portraits,  of  which  those  by 
Charles  Jcrvas  are  the  most  interesting,  as  a 
man  of  large  frame  and  handsome  countenance. 
Contemporary  accounts  represent  him  as  a  man 
of  fluidi  distinction  of  manacr  and  powerfai 
fencmaliliy.  latellcctuaily  be  was  tnq/tmiiioar 
ably  among  the  greatest  of  his  time,  and  his 
influence  was  uruDtnmonly  ureat.  From  the 
time  of  the  ^Drupier's  Letters'  he  exercised  a 

lemarkable  sway  over  the  aftections  ol  tN 
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Irish,  wo6  is  Baid  to  have  hecn  thr  most  popu- 
lar man  in  Ireland.  By  his  friend*  he  wa» 
greatly  beloved  and  the  charm  which  hit  per> 

sfinalily  has  cxcrri^cd  on  most  of  his  Viioirrn 
phcrs  has  f rt-(|iirn!ly  made  them  prntaKf)!'!"^'' 
and  led  thrm  Id  mmimire  some  evident  defect* 
of  his  rharartrr.  as  hh  mercilessness  to  his  op- 
mments  and  ins  not  infrequent  coarseness,  de- 
fects which  he  shared  with  many  of  the  ablest 
men  of  his  tine. 

Amon^'  nil  the  aMc  writers  of  the  ape  he  U 
surpassed  hy  none  in  ran^c  and  power  and  \ty 
r-orie,  except  I)cfoc,  in  voluminousness  I  lis 
luiown  writings  comprise  over  230  siparaic 
prose  titles,  varying  in  length  from  the  'Menta- 
tions on  a  Broomstick*  to  'Gulliver's  Travels,' 
imward  of  300  poems  and  some  500  letters. 
Within  the  limits  of  his  style,  which  may  be 
defined  as  the  simple,  intense  and  unadorned, 
as  opposed  to  the  ornalc  or  lh<  ■-.il!inic,  he  i'i 
complete  master  of  hi>  medium  and  his  s-uic- 
ncss  of  touch  in  the  larf^e  num'ir  if  vnricd 
subjects  that  he  treated,  give  him  a  place  am<  >nK 
the  very  greatest  of  English  writers.  Neither 
fltilosopliical  intricacy  nor  emotional  apfeal  in- 
terested him,  but  as  master  of  simple,  racy  Eng- 
lish, of  irony,  humor,  burlesque,  satire  and  in- 
vective, he  is  unsurpassed,  as  he  is  also  in  his 
maiiaKcment  of  llic  t<ipics  >^ith  which  he  dials 
ThoiiRh  he  is  remcm!"crcd  in  liti-raturc  chiefly 
for  his  great  satins,  marly  all  the  titles  cittd 
in  the  foregoing  columns  arc  models  of  their 
land  in  wriiit)^.  Sec  Battuc  or  thb  Books; 
Guixiver's  TiLvvEu;  Tauk  or  a  Tun 

Bibliography.^  The  best  etfition*  of  Swif  t*s 
complete  writings  are  still  those  of  Sir  Walter 
Scoll  in  1814  and  1824  (  2d  cd.)  in  19  vols. 
The  most  convciucnt  and  accurate  nu'iK  rn  edi- 
tion of  the  prose  is  by  Mr.  Temple  Scott  (fKgim 
IS^S)  in  12  vols.  «)f'thc  liohn  Library  Other 
editions  and  selections  ot  his  prose  and  verse 
are  too  numerous  to  mention  specifically.  The 
princi|«l  early  biographies  are  Orrenr's  'Re- 
marks on  the  Life  and  Writings  of  Swift' 
(1752).  iVlany's  " (>hs<  rvations '  (17>4).  Hcan 
Swift's  '  I.ssay  upon  tiic  Life,  \\  ritings,  and 
Character  ot  Dr  Jonathan  Svviti'  (  1753), 
Hawkesworth's  'Memoir*  (1755).  Johnson's  in 
the  *Livts  of  the  Poets'  (1/80).  Thomas  Sheri- 
dan's 'Life'  (17S41.  Monck  Berkeley's  'F.ii- 
quir> '  (1789),  John  Barrett  s  'An  Essay  on 
the  Earlier  Part  of  the  Ufe  of  Swift'  (18IK), 
Sir  Waller  Scott's  *  Memoirs*  (pirefixed  to  the 
edition  of  the  works'),  all  of  which  tell  much 
tlu  sam<  story  S^otl'^  i->  the  hr-t  Moiick 
Mason'v  'Hi^ior\  and  .\ii!ii|iir;<  i'  S  i  I'.i; 
rick  >  ("aih(drar  (IHT').  coiilaius  much  intcr- 
estinp  and  vahiaf'lf  matter  The  more  modem 
and  auihuritative  lives  begin  with  lohn  For- 
ster's  'The  Ufe  of  Jonathan  Swift,  1667-1711' 
(1875).  nnfortmiatety  unfinished.  The  most 
complete  and  accurate  life  i*.  on  the  whole, 
that  hv  Sir  Henr>'  Craik  ( I  ondon  l>sH2)  Sir 
Leslie  Sirphen's  in  'The  LoKli^h  Men  •■i  I  ct- 
Irrs'  is  alvii  KikmI  Other  lives  are  thr  mifnisi- 
aslic  study  hy  J  Chutton  (  oHni^  <IK"^.U.  the 
less  intercslinR  *Dcan  Swiit  ..n.l  His  Writing*' 
hy  G.  P.  Moriarty  (Itni)  and  the  introdoeiioii 
to  the  Bofan  Kditkm  hv  W  F  H  I.ccky  Ton- 
%nlt  also  Smith.  S  S,  't>ean  Swift>  (New 
York  I«10);  'Correspondence.'  edited  bv  F  F 
Bull  (il.  I'>14)  and  "The  BiMiovraphx  >  i  thr 
Writings    of    Jonathan    Swift"    (m  'Prose 


Works,'  Vol.  .\I1.  New  York  1908);  BtigKA 
Hittoricat  Rtvitw  (March  1918). 

WnxiAM  T.  Bmrsng, 

l'ri<f,-ss<ir  of  V.nglish.  Columbia  UmhunUf. 

SWIFT.  Joseph  Gardner.  American  mlB- 
tary  officer:  b.  Nantudcet.  Mass.,  31  Dec  1783; 
d.  1S6R.  In  1800  he  entered  the  army  as  a 
cadet  and  in  1802  became  the  fir^t  graduate  of 

the  M  lit.KA  Acadc  mv  at  \\  r<f  P.  int  In  1807, 
haviuK  aU.nTicd  ilic  r.mk  of  capi.iiii  of  t  injinccrs. 
he  was  appointicl  to  the  command  of  We  • 
Point.  For  meritorious  services  in  the  cam 
oaigns  of  1813  and  1814  on  the  Saint  I-awrcnre 
River,  and  in  defense  of  the  city  and  harbor  of 
Ww  York,  he  was  brevettcd  as  brigadier'i^ 
craL  General  Swift  was  afterward  survnror 
of  the  port  of  New  York  for  nine  years,  then 
civil  engineer  of  the  Baliimore  and  Susqur- 
hanna  Railroad,  and  from  1.^5  to  under 
appointment  from  Prc-idcnt  Jackson,  supcriii 
tcndcnt  u{  the  harhor  improvements  on  thf 
lakes,  removing;  to  (icncva.  N"  Y  In  l^W  h- 
was  chief  engineer  of  the  Harlem  Railroad  in 
New  Yorl^  and  hi  1841  was  sent  by  President 
Harrison  on  an  cnhassy  of  peace  to  the  for- 
emors  of  Canada.  New  Bmnswick  and  Nova 
Scotia 

SWIFT,  Lewis,  American  astronomer  b. 
<  larkson.  X  Y  .  29  Fdk  1820;  d.  1013.  He  was 
graduated  at  (.  larkson  Academy  in  1HJ8.  He 
became  interested  in  astrunomy,  ttuilt  his  owa 
telescope  in  Kochcstcr,  N.  Y.  and  be^  t» 
make  obsei  nations.  For  years  Be  seardied  Ae 
heavnnt  for  comets,  and  discovered  the  notaMc 
one  of  18f»2.  In  lH<y>  he  observed  a  total  solar 
eclipse  aiid  srcurtd  vahia!>U  results  Two  sears 
later  he  foutnl  anothrr  cotnct.  and  in  1S77-79 
discovcrivl  otlitT  ciitiKis.  for  which  hi  received 
a  t;old  medal  from  the  Imperial  Academy  of 
Sciences  in  Vienna.  In  1882  be  anmnea  th* 
directorship  of  th«  Warner  Oheorwrtosy.  wd 
later  took  charge  of  the  Lowe  Ofaecrvatory  on 
Echo  Mountain,  Califomi.-i.  Before  the  com- 
pletion oi  the  Warner  Ohser\-atory.  Dr  Swift 
w:is  presented  hy  the  people  of  Rochester  with 
a  lf>  mch  rrirai  tor  costing  $ll,(liKl  With  tUs 
iiistnimt-n!  hr  iliscovered  9()()  nnfml.-r  tlw n  and 
over  JOG  at  Echo  Mountain,  (.'alitornia.  and 
about  a  dosen  comets  at  both  placc<-  In  18.^1 
he  was  awarded  the  Lalande  prize  of  the  French 
Academy,  and  the  Jackson  Guill  medal  and  gift 
of  the  Royal  .\stronomical  Society  in  1897.  He 
also  received  several  comet  medals  from  the 
Astronomical  Socu-tv  .  f  the  Padfic.  Hc  WroM 
"Lessons  ui  Astr(inoniy'  (1888). 

SWIFT,  Lindsay.  American  editor ;  b  Bos- 
ton, Mass..  2fi  July  1856^  He  wn  graduated  at 
Hanrard  University  in  1877  and  Decane  the 

c<litnr  of  the  Boston  Public  IJbrar>'  .\nth'  r 
oi  'Massachusetts  Flection  Sermons'  (IS*)/); 
'The  drcat  Hchate  Between  Webster  and 
H.Tvnes'  fish's);  "Liierarv  Landmarks  of  lUs- 
toii'  (IW^:  'Benjamin  FrankUn'  (1910); 
'William  11.  yd  Garrison'  (1911).  etc. 

SWIFT,  a  local  n.ime  in  the  eastern  L'nitcJ 

States  for  the  famdiar  frncr-li/anl  (  ^o'li-for-tg 
unJtlalm)   in   rrfercure  to  the  ceKittv  if 
move  mr  II  >  I  .  iTmrs 

SWIFT  CREBK,  or  ARBOWFIBLD 
CHURCH,  Engagement  M.  On  9  May  1864 

(li  ncnl  Hmie  r  »«i>t  an  exprdirion  from  nis  in. 
ireitchmciit*  ai  Bermuda  Hundred  to  desimgf 
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ihf  railroad  hctwccn  Richmond  and  Petersburg. 
Uith  a  large  part  of  the  10th  and  18th  corps 
Generals  Gillmore  and  W.  F.  Smith  moved  out 
n  the  morning  and  destroyed  tbe  rood  fxtm 
Chester  Station  on  the  nortfi  to  Swift  Credc  on 
the  son'h.  a  distance  of  six  miles.  Arriving  at 
the  crcik  and  drivin>^  the  Confederate  skirmish- 
frs  across  it,  the  Federals  found  that  tlic-  stream 
was  not  fordahlc  and  that  the  bridges  were  held 
by  Hagood's  and  a  part  of  B.  K.  Johnson's 
brigade,  with  artillery  posted  on  the  sooth  bank. 
Tnere  was  a  sharp  engagement  across  the 
stream,  with  artilkiy  and  infantry,  in  which 
each  side  lost  about  ISO  men.  and  on  the  morn- 
ing of  the  10th  the  expedition  returned  to 
Bermuda  Hundred.  Consult  'Official  Record* 
(Vol.  XXXVI). 

SWIPT-MOTHS.  a  cosmopolitan  family 
{Hepiaiidte)  of  large  or  medium-sized  moths, 

daractcrized  by  brownish  or  golden  wings,  ex- 
ceptionally white ;  a  jugiim  is  present,  and  the 
ri-,iration  of  the  fore  and  hind  lck;s  is  similar. 
Their  jaws  are  vestigial  in  the  imago,  and  no 
food  is  eaten  by  the  adults.  The  caterpillars 
bore  into  the  stems  of  plants,  live  underground, 
and  feed  on  roots ;  the  'incomplete*  pupae  also 
a'c  strbtcrranean.  The  hop-moth  and  the  Brit" 
iih  ghost -moth  are  typical  examples. 

SWIFTS,  birds  of  the  family  Mkropodidce 
(or  Cypsclid<t),  noted  for  the  extreme  rapidity 
of  their  flight.  Their  proper  place  in  the  ss  stem 
of  ornithology  has  been  much  discussed.  For- 
Oicrly  they  were  tmiversally  classed  with  the 
swallows,  hut  the  usual  opinion  amnn^  Drnithol- 
opists  is  that,  unlike  as  are  the  swifts  and  hum- 
mti^'  Itirds  (q  v.)  in  general  aspects,  they  with 
the  nightjars  form  a  natural  assemblage,  the 
order  Cypseliformes,  or  its  equivalent.  The 
swifts  have  a  generally  swallow-like  aspect. 
The  bill  is  very  small,  flat  and  weak,  but  the 
mouth,  which  is  not  provided  with  I>ristles,  ex- 
tends far  back  beneath  the  eyes,  civing  a  very 
extensive  gape.  Just  at  its  base  above  are  the 
nostrils  partly  covered  by  feathers.  The  feet 
are  very  small  without  any  distinct  scaly  ci'\  (  r- 
mg  or  any  comb-like  claws,  and  they  present 
icmailable  peculiarities  in  the  position  of  the 
hllhut  and  the  number  of  phalanges  in  the  dif- 
ferent genera.  The  wings  are  extremely  long, 
reaching  far  bejrond  the  tail  and  crossing,  but 
the  length  Hes  entirelv  in  the  extremely  elon- 
gated primary  quills,  the  upper  segments  of  the 
arm  and  the  secotidary  quills  hcmt:  uiuisually 
'•mall.  In  the  typical  swifts  the  tail  is  long  and 
forked,  in  others  it  is  short,  truncate  and 
spiny;  there  are  always  12  retriccs.  Among 
asaioadcal  characters  swifts  have  the  sabvary 
Hbnds  remai  kaMy  dcvdopcd  and  of  the  mucous 
r>i>e;  the  lower  intestine  has  no  cscca;  the  skull 
lack*  hasipterygoid  processes  in  those  which 
h.ivc  the  palate  of  the  jKJSserine  (acgilhognath- 
OHs)  type  but  has  them  combined  with  the 
deft'paJate  (shisognathous)  type;  the  keel  of 
the  stemtmi  is  remarkably  deep  and  the  pectoral 
muscles  correspondingly  well  developed.  Ex- 
ec^ that  they  shun  me  pdar  regions  these 
iiiictly  insectivorous  birds  are  cosmopolitan  in 
iheir  Hi'ltrihtiiioii  There  are  aboni  ciKhi  genera 
Jnd  7^  ■ipecies  divided  into  the  suhlamdus  of 
Hicropoaina  or  typical  swifts  and  the  I  'lucJur^ 
M<r,  or  spine-tailcil  swifts.  The  first  has  tlte 
'ail  feathers  normal,  the  tarsi  and  toes  feath- 
ered, the  bind  toe  capable  of  being  tunicd  la^- 
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ally  or  forward  and  the  ihrte  front  toes  with 
only  three  joints  each.  Nearly  all  of  the  s pe- 
des of  this  group  belong  to  the  Old  WorM, 
several  being  South  American,  and  one  belong- 
ing to  the  IJnited  States.  In  Cypsehu  all  four 
toes  arc  directed  forward  To  this  genus  be- 
long the  common  swift  of  Europe  (C.  apus) 
and  the  .Mpinc  swift  (C.  alpinus).  The  only 
representative  of  litis  group  occurring  within 
the  United  States  is  white-throated  or  rock 
swift  {Aeronautes  tneianoleucus^ ,  found  in  the 
southwestern  region  north  to  Wyoming  and  in 
winter  in  Mexico  and  Central  America.  The 
hind  toe  is  directed  laterally,  not  forward,  and 
the  toes  are  only  partialiy  feathered.  The 
colors  are  black  above  with  some  white  mark- 
ings and  white  below ;  the  length  about  seven 
inches  and  the  dosed  wing  the  same.  This 
species  is  gregarious  and  nests  in  extensive 
coloiues  in  holes  and  on  ledges  of  inaccessible 
cfifFs.  Like  the  European  swift  its  flight  is 
incredibly  rapid  .Nmong  exotic  species  of  true 
swifts,  none  are  of  greater  interest  than  palm 
swifts  {Tachurrns}  of  .Africa  and  the  tropical 
Orient  and  the  aberrant  tree  swifts  {Macrof- 
teryx)  of  India  and  Ceylon,  which  nest  in  trees. 

The  subfamily  CAtf/unW  has  the  feet  more 
normal,  but  the  hind  toe  is  more  or  less  versa- 
tile ana  the  phalanges  of  the  front  toes,  though 
not  reduced  in  number,  are  extremely  short ; 
the  feet  are  un feathered  and  the  tail  feathers 
have  the  vane  wantinij  at  the  end,  the  produced 
shaft  forming  a  stiff  mucronatc  tip.  The  com- 
mon chimney  swift  (or  erroneously  swallow) 
(Chtrtura  P^agica)  is  an  example,  and  is  too 
N\  ell  known  to  require  a  descriptioa.  It  is  a 
migratory  species  and  one  of  ute  very  latest 
birds  to  appear  in  summer.  It  breeds  as  far 
north  as  Labrador  and  winters  southward  to 
southern  Mexico.  Its  western  limit  is  the  cen- 
tral plains.  This  is  one  oi  Lbe  birds  which 
has  been  reputed  to  hiberaale  at  the  bottooB  of 
ponds  and  not  a  few  circumstantial  accounts  at 
the  manner  in  whidi  they  entered  the  mud  hanrt 
been  puldished.  Several  patient,  tnith-lovinft 
zoologists  have  carefully  investigated  these  re- 
ports with  the  expected  result  that  ihcy  proved 
baseless.  The  nests  of  this  swift  are  interest- 
ing structures  of  twigs  glued  together  with  a 
thick  coating  of  hard  vamish-ltke  dried  saliva* 
which  9ho  serves  to  atuch  the  saucer-like  strac> 
ture  to  the  inside  of  an  unused  chimncgr, 
which  at  the  present  time  are  the  almost  ex- 
rln^ive  nrsiiiiL;  .md  sleeping  sites  of  these  birds, 
tornierly  iliey  occupied  hollow  trees  and  still  do 
in  unsettled  parts  of  the  country.  The  eggs 
are  pure  white  and  number  tour  or  five.  Most 
Ol  tha  life  of  these  birds  is  spent  in  fli^t,  and 
msiqr  and  remarkable  are  their  aenal  per- 
formanon.  The  only  other  swifts  of  this  sub- 
family inhabiting  the  United  States  are 
Chcetura  vauvii  of  the  Pacific  States,  there  re- 
placing the  easurii  chimney  swift,  and  the 
black  swift  {Cypsclnuics  niger)  of  the  Rocky 
Mountain  region  and  westward  from  Britisn 
Coliunhia  to  Central  America.  It  ascends  to 
great  altitudes.  Several  species  of  the  latter 
genus  occur  in  South  America.  CallocaJut  in- 
cludes the  edtble  birds'-nest  swifts  (q  v.)  of 
\\hich  a  iiunilict  of  species  occur  from  south- 
eastern Asia  to  Madagascar  and  the  Marquesas. 

Consult,  besides  the  articles  referred  to 
above,  and  the  standard  works  on  American 
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Ornitholo^,  especially  Hartert,  'Catalogue 
Hirdv  British  Museum'  (Vol.  XVI,  London 
1802)  and  'Cambridge  NaUml  HittOty*  (VoL 
IX,  New  York  1907). 

SWIMMING,  the  art  or  practice  of  loco- 
motion or  mo(!r  of  proprcssion  in  the  water 
liy  nsin^;  thr  .urns  and  lcv;s  as  paddles.  Ac- 
cording to  'hf  lu  st  authorities,  all  animals,  ex- 
cepting' man,  monkeys  and,  perhaps,  the  three- 
tocd  sloth  (Brodypus  Tridaclylus),  either  9fnin 
naniralty  or  go  through  the  motions  of  swim- 
miiV  when  saddenljr  immersed  in  water.  There 
are,  however,  a  number  of  animals  that,  al- 
though they  swim  naturally,  drown  as  they 
swim.  This  is  thf  case  with  raMiits,  mice, 
moles  and  ihc  smaller  cats.  Drowning  appears 
to  be  the  result  of  the  fur  being  saturated. 
Tigers,  cheetahs  and  lions,  the  larger  cats,  are 
fine  swimmers.  It  is  noicwordiy  tmt  the  mole 
and  the  rat  are  equally  strong  swimmers,  Ae 
former,  however,  cfrowns  in  a  short  time,  while 
the  latter  b.ts  ron<-i<Irr,iMc  endnranrc  in  the 
water  and  is  crcditid  with  many  feats  of  long- 
distance swimming 

The  conditions  under  which  an  animal  will 
swim  wdl  are  those  in  which  the  wetted  sur- 
faces are  laive  and,  therefore,  afford  the  great- 
est power  ol  resistance,  and  where  the  specific 
gra\*ity  of  the  object  is  a  httle  greater  than 
that  of  water  and  conscf|uently  subject  to  the 
least  disaflvantageous  displacement.  .Mmost 
all  of  the  larger  quadrupeds,  especiallv  the  deer 
and  the  horse,  are  exceptionally  fine  swimmers. 
They  simply  walk  in  the  water,  ibr  motions 
which  serve  to  support  and  prop(  I  tbem  in 
that  medium  being  venr  ainiilar  to  those  em- 

pIo>ed  to  progress  OA  RUld. 

On  the  other  hand,  in  the  swimming  of  man, 
it  is  firccssary  to  consider  a  semi-artificial 
mode  of  jTOLTTt  ssjon,  wbii  li  i<,  ho\ve\er,  sub- 
ject to  and  regulated  by  the  general  laws  gov- 
erning aquatic  locomotion  in  relation  to  the 
medium,  the  body  immersed  therein  and  to 
the  forces  exerted  by  that  body  to  propel  itself. 
The  human  body  with  a  normal  amount  of  air 
in  the  hmgs  is  very  slightly  lighter  than  water 
and  tbc  mo%emrnts  of  ibc  iitnbs  produce  various 
effects,  according  to  the  dim  tioii  of  the  effort. 
When  they  are  moved  hori7"nt;iilv  aiirl  down- 
Ward  thc>'  tend  to  support  and  propel  the 
body.  When  they  are  moved  in  an  upward 
direction,  as  in  diving,  the  body  is  given  a 
tendency  to  descend.  As  to  the  immersed  snr- 
f;;ces,  their  direction  tends  to  either  float  or 
sink  the  l>ody.  When  a  man  wishes  to  float 
in  the  water  he  assumes  a  flat  position  res.m- 
bling  the  natural  position  of  tin-  lower  swim- 
ming forms  and  for  ptirpost  ~  of  propulsion  and 
support  employs  the  *dog  pa<ldle."  in  which  the 
motions  of^  the  hands  are  exactly  similar  |o 
tboM  of  the  forepaws  of  a  dog  m  swinuning 
or  in  walking:  a  method  of  swimming  em- 
ploM  il  ti.itiir.illy  by  almost  all  land  animals. 

Alihuuvb  a  man's  initial  t'fforts  to  swim  re- 
Mill  in  positions  of  tbc  hod\  .md  motions  of 
the  limbs  which  i  lo-ely  ai>i)roximale  to  those  of 
the  lower  .imm.il  Mni  swim  naturally,  he  has 
adopted  and  developed  artificial  methods  bf 
the  use  of  which  he  surpasses  them  in  speed 
and  endurance 

These  nieihr)ds  ituohe  motions  n(  the  limbs 
which  mav  I'  con\rnimtK  d<s!i^uatrd  as  the 
breast  or  front  stroke,  the  stdc  stroke,  the 


overhand  stroke,  swimming  on  the  hack,  diving, 
floating  and  treading.  In  (;cn<  ral.  so  long  as 
the  arms  and  legs  move  in  any  dircctit.n,  ^ 
forces  exerted  tend  to  propel  the  body 


The  breast  stroke  con.ststs  of  a  bma  !  svkcep 
of  the  arms  in  a  horizontal  plane,  actompanied 
1  V  a  frog-like  motion  of  the  Icks  h  is  com- 
menced by  placing  the  hands  with  the  hacks 
upward,  the  wrists  being  bent  sideways  so  that 
tnc  fingert  point  to  the  front  and  the  inner 
side*  of  die  wrist  joints  toodung  the  breast 
about  four  inches  below  the  surface  of  the 
water.  The  arms  are  then  pushed  gently  for- 
ward, the  palms  being  kept  (lat  and  the  fuitjcT* 
closed.  When  the  arms  have  been  extcndei! 
to  their  full  extent,  the  palms  of  both  hand' 
arc  turned  outward  and  a  strong  outward 
sweep  is  nude  by  each  arm,  horiaoniaBy. 
through  an  angle  of  90*.  The  ann  movement 
is  completed  by  bemfing  the  elbows  backward 
and  inward  until  they  arc  broiicht  close  to  the 
sides  of  the  body  .ind  then  the  hands  are 
carried  edgeways,  to  their  orit'inal  position  in 
front  of  the  body.  Simidtanconsliy  with  the 
extending  of  the  arms  to  the  fnm,  the  feet 
are  ttnidc  ont  backward  and  spread  wide  apan 
and  a*  the  amt  are  swept  armmd.  the  lower 
limbs  are  stiffened  and  brought  firmly  together 
so  as  to  grasp  the  water  by  the  whole  lec. 
thus  imparting  a  forward  movement  to  'hr 
swimmer  and  also  finishing  in  a  straight  line 
behind  the  body.  Then,  when  the  arms  are 
bent  and  the  kainds  are  being  brought  to  tbdr 
orioiaal  podtion  in  front  of  ube  body,  the  ka«cs 
and  toe*  are  turned  outward,  the  heels  are 
kept  close  together  and  the  feet  are  carried 
up  to  the  bo^  to  repeat  the  movements. 

The  breathing  is  effected  in  a  natural  an** 
unrestrained  manner  A  full  breath  is  takri 
at  every  stroke  and  regulated  so  as  to  avoid 
gasping  on  short  heavinp,  bv  exhaling  as  the 
ams  are  being  extended  and  iidialiag  as  iImj 
are  being  swept  around. 

In  swimming  with  the  side  stroke,  the  btxfv 
may  be  turned  upon  either  side  and  by  chang- 
ing from  one  side  to  the  other  the  swimmer 
rests  his  muscks  somewhat.  In  side  swimming. 
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dK  ilecp^r  immersion  of  the  head  reduces  its 
weight  and  relieves,  somewhat,  the'  strain  of 
its  support  from  the  muscles  of  the  neck.  If 
on  the  right  side  the  right  arm  is  thrown  Ottt 
in  front  with  the  palm  of  the  hatid  tUfned 
downward  and  kept  level  with  the  under  side 
of  the  head.  It  is  then  pushed  out  to  its  full 
extent,  kept  n^d  and  without  bending  either 


the  wrist  or  the  elbow,  is  brought  dosyn  throuRh 
the  water  in  a  stroiip  movement  until  the  hand 
at  full  stretch  ci)mi'>  iictwten  the  It  is 

then  brought  up  along  the  body  to  the  chin  and 
the  stroke  rqieated.  The  left  hand,  formed 
bto  a  scoop,  is  tamed  outward  fay  the  wrist 
at  right  angles  to  the  forearm  aiad  the  left 
arm,  with  elbow  bent,  is  thrown  outward  and 
executes  a  straiKht  pulling  stroke  to  the  left 
hip.  The  arms  act  alternately  and  when  one 
is  executing  the  positive,  the  other  is  at  the 
negative  part  of  the  stroke.  The  action  of 
the  1^  should  be  long  and  powerful  and 
coinddoit  with  that  of  the  arms  and  shoulders. 
When  the  right  arm  finishes  its  downward 
stroke  and  the  left  arm  is  extended  in  tronl^ 
the  IcKS  are  drawn  up  to  the  body.  When  tht 
left  arm  pulls  downward,  the  legs  are  opened 
wide,  swung  around  and  rloscd,  in  one  con- 
tinuous motion.  Care  is  taken  never  to  cross 
the  legs,  make  any  effort  to  raise  or  sink  die 
head,  or  exert  any  sudden  pull  at  auy  pwt 
«4iatcfvcr  of  the  complete  stroke. 

In  the  overhand  stroke,  all  the  movements 
excepting  those  of  the  upper  hand  and  arm, 
are  similar  U'>  those  of  the  side  stroke.  The 
left  or  upper  arm  is  brought  forward  and  ex- 
tended as  far  as  possible  out  of  the  w.iter  in 
front  of  the  head,  then  dipped  and  pulled 
ikraos^  with  x  strong  propelling  stroke.  The 
method  gives  a  more  lengthened  reach  and 
when  properly  acquired,  is  the  most  useful  and 
easy  of  all  the  various  method:;  of  swimming; 
but  the  side  stroke  is  the  one  generally  em- 
ployed in  loi\g-distance  racing. 

One  of  the  fastest  strokes  for  short-dis- 
tance swimming  is  the  Trudgeon  Stroke,  intro- 
duced into  EngUmd  a  few  years  ago  from  the 
South  P^veific.  The  action  of  die  arms  con- 
sists of  alternate  overhand  strokes,  ndiile  the 
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legs  made  a  frog  kick  simultaneously  with  one 
of  the  arm  strokes,  with  the  body  swimming 
on  tlic  belly.  A  modification  of  this  style  was 
introduced  a  few  years  a^o  by  Mcffert,  the 
American  mile  champion,  and  has  been  adopted 
by  some  of  the  best  American  swimmers.  In 
it  the  head  and  the  {orearm  are  kept  submerged 
when  tfie  bod^r  is  heing  puOud  forward  and 


Pte.  J. — Bracing  Stroka. 


the  face  is  brought  out  of  the  water  to  breathe, 
by  a  turning  action  of  the  waist  as  the  forward 
movement  checks  between  the  strokes.  This 
style  prevents  a  cramped  position  of  the  head 
and  also  allows  a  freer  action  of  the  body> 
Many  racing  swimmers  take  x  breadi  on|y  cverjT 
other  stroke,  keeping  the  face  half  under  water 
half  of  the  time. 


Swimming  on  the  back  is  accomplished  hST 
Ijinp  in  the  water  back  downward,  t!ie  hanns 
resting  on  the  waist,  the  ell  ous  directed  out- 
ward, the  breath  held  and  the  chest  expanded. 
To  propel,  the  legs  arc  bent  and  the  feet  are 
drawn  up  close  to  the  tnuilc,  the  Icnees  being 
directed  outward  widi  die  heels  dose  tojretber. 
The  legs  arc  now  struck  out  as  wide  apart 
as  possible  and  then  brought  closclv  toKcilur 
until  the  great  toes,  inner  ankles  and  the  inner 
sides  of  both  legs  meet  along  their  entire  length. 
Greater  qwed  mav  be  obtained  by  e.\ tending 
the  arms  outward  and  on  a  level  with  the 
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Uxly.  the  palms  faoag  downwinl  and  viinff 

llicm  as  NcuUs. 

Diving,  when  well  performed,  is  .i  very 
Kraceful  feat.  The  dive  may  i>c  a  :>tanding  or  a 
running  one  To  make  a  good  dive,  the  feet 
line  and  Icga  are  kept  close  together,  the  chest 
Inlbtcd  and  the  amu  arc  »wuiv  back  and  forth 
two  Of  time  tinea.  The  lunga  are  then  chained 


Pic.  5. — Divinff. 


with  a  loiii;,  (li  cp  I  rcnil),  and  the  dive  is  made 
jtist  a  m<^>iiKtit  h(  fore  the  arms  and  hands  arc 
raised  over  ihc  head.  In  sprtnpin^r  off,  all  the 
pov^cr  of  the  Iet:s  is  used,  and  in  mid-air 
the  body  is  strai(;htencd  out  like  an  arrow 
from  the  tips  of  the  fingers  to  the  toes.  The 
arms  are  then  declined  so  as  to  enctose  the 
head,  the  chest  is  contracted  for  an  instant 
and  the  water  is  cntcnd  nni<;rlrss!y  and  with- 
out a  splash,  finuers  first.  The  moment  the 
K)dy  is  covere<I,  tl)c  head  and  arms  arc  thrown 
up,  which  l>rinj;s  the  diver  to  the  surface.  The 
CVCSk  which  instinctively  close  as  they  enter 
the  water,  should  be  osened  nader  the  water, 
in  order  to  avoid  accidents. 

Floating  is  the  position  assumed  hy  a  swim- 
mer to  rest.  It  is  acrompMshed  hy  holding 
the  forcluad  hi  low  and  the  mouth  and  chin 
al>ovc  the  surface  of  the  vvaiir.  The  arms 
and  legs  may  be  stretched  out  as  far  apart  as 
possible,  as  in  the  'spread  eagle*  position  or 
the  body  may  be  hdd  rigid  and  straight  with 
the  legs  crossed,  the  lower  part  of  the  face 
and  the  tt>es  pcejping  above  the  water  and  the 
arms  either  lyiiiK  at  the  siile>  or  above  the 
lieati  with  the  thumhs  locked 

Treadint;  vvat^r  is  a  nuilrul  iniiili>\e<!  t.i 
maintain  a  perpendicular  position  in  liie  water, 
the  head  liinj^  kept  a'>o\e  the  snrfaee.  It  is 
accomplished  by  paddling  with  the  bands  and 
working  the  legs  and  feet  as  if  Roing  up  stairs, 
with  the  soles  of  the  feet  acting  as  sustainintr 
suriao  5.  It  is  the  only  hraiu  h  of  the  art  that 
appro, ichrs  natural  conditions  and  il  rc- -  riid 
lu  in  caves  uf  accidental  immersion,  would 
pre\ent  75  per  cent  of  the  deaths  due  to  tliat 
cause. 

Expert  swimmers  are  capable  of  dispensing 
with  the  use  of  the  arms,  and  when  treading 
foi  display,  or  in  competitions,  either  hold  their 

arm^  .ui<!  hands  above  the  surface  or  fold  them 
across*  the  chest.    They  arc  also  capable  of 


floating  with  l)oth  le^s  or  both  arms  out  of  Uk 
water;  spinninp  like  a  top  while  maintaining 
a  sittinj^  position,  taking;  uH  the  clollie>  on  the 
body,  taking'  oil  the  stocKings,  and  cutting  tbc 
toe  nails,  all  of  which  illustrate  man's  comaaad 
over  the  attending  artificial  conditions. 

Aids  to  increase  speed  mav  be  enjoyed  in 
the  form  of  wooden  plates  which  are  attached 
to  the  palms  of  the  hands  and  the  soles  of  the 
feet.  The  most  eflfectivr  arc  ih  -se  invented 
hy  R  H.  Wallace  Dunlou  and  introduced  in 
Knpland  in  1S76.  Other  helps,  for  sustaininK 
purposes,  have  been  employed  from  very  early 
times.  Thev  were  generally  in  the  form  of  flat 
surfaces  of  wood,  tin  and  water-proof  fabrics, 
but  their  tise  is  not  recommended. 

The  Amateur  Athletic  Union  of  the  United 
States  holds  championship  swimminR  competi 
tions  in  \ar;  u-;  places  every  year  The 
Hawaiian  Association  has  a  very  large  follow- 
ing and  holds  numerous  contests.  There  are 
also  intercollegiate,  mctropohtan  and  maiqr 
local  OOApetitions. 

A  ftcaeral  idea  of  tlie  speed  and  endwance 
of  swimmers  may  be  obtained  from  a  few  of 
the  best  performances  on  record:  100  yards  ^ 
P.  McGiilivray  (American  amateur),  Ms  iin 
hath);  l>  1'.  Kah'oku  (American  ama'rur  t 
5Js.  (in  open  water)  ;  .'\.  Wickham  (  \ustraliao 
professional),  Im.  5<s.  (in  op<n  water) 

One  mile — D.  Billington  (EngUsh  p<pfca> 
sional)  24m.  11  Hs-  (in  open  water) ;  B.  Kierea 
(Australian  amateur),  23m.  I61ss.  (in  bath) : 
G.  R.  Hodgson  (f"anadian  amateur),  2im. 
.^I'jS  (in  ojirn  vvntcr).  W'omnn's  record'— 
I-'annic   I)urack    ( Aii^trnlian  > ,  2(»rn  8s 

LoTn*-<h  ranee  swimming  —  Webh,  40  miles 
with  tide,  9h.  57m.  (X)s.:  idercardier.  20  miles 
with  current.  4h.  59m.  468.;  Miss  Agnes  Bccl^ 
with,  20  miles  with  carrent.  6h.  25m.  OOs^ 

Lang  imraer^ons — Webb,  20  nulnk  ia- 
rreased  to  .1?  miles  hy  tides,  CfOS^ag  the  Bof* 
hsh  Channel.  21h.  45m.  00s. 

Bibliography. —  The  literature  on  swim- 
ming is  quite  extensive.  The  following-named 
works  are  among  the  best  on  the  subject : 
Thevenot,  'The  Art  of  Swimming'  (tran* 
London  IW)) ;  Bermordi,  O.  de,  'Schwimm- 
Iconst  obcrsets*  (Vienna  1797);  Frost.  J  ,  'The 
An  of  Swimming*  (New  York  1818) ;  Rompel- 
man,  H.,  'Het  nut  der  Zwemkunst'  (  Xm-'er- 
dam  1830);  Fontoiuih,  lulia  de,  '.Manuel  de* 
N'agcurs'  (Paris  IMS  1  ,  h'orrevt,  deorge, 
'Handbtiok  <»f  Swimming  anf!  Skating'  (lx>n- 
don  1865)  :  Leahv,  John.  'The  Art  of  Swim- 
ming in  the  Eton  Stylc>  <L.ondoo  1875): 
'Spaulding's  Athletic  Library.*  Nos.  20^ 
rVrw  York  1894-95):  Dalton.  Capt  Ham, 
•flow  to  Swim'  (N'ew  York  1899);  Amt-ri- 
ran  Phxucal  Ri-inv  (Vol  ("ambnclgr 
-Mass  .  l.K<)<n.  Consult  also  Austin,  H.  R  ,  '  H.  w 
to  Swim'  (London  ]'U4\ ;  Brewster.  F  T, 
•Swimming'  (Boston  1910);  Dalton.  F.  F-. 
'Swimming  Setentificany  Taught*  (New  Yodt 
1<)12) 

SWIMMING  BLADDER.  AIR-BLAD- 
DER, or  SOUND,  an  internal  sac-like  organ 
in  fi,shes  hv  which  they  regulate  their  relative 
buo3ran  y     S< .  risii, 

SWINBURNE.  Algernon  Charles.  Eng- 
lish poet:  b.  London.  5  April  1837;  d.  10  .\pril 
I'W.  He  w.i-  (he  <on  of  Adttiiral  Charlo 
Henry  Swinhurne.  of  an  old  N'orthumbriaa 
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f^il),  and  Jane  Henrutta*  a  dau^ter  of  the 
id  Earl  of  Ashburttham,  a  woman  of  high 
culture  who  exercised  a  marked  influence  on  the 
intellectual  development  of  the  poet  daring  his 
earliest  years.  From  Eton  he  went  to  Balliol 
ColkRc,  Oxford,  where  his  time  was  chiefly 
i:i\en  to  the  study  of  Greek  poetry  and  in  less 
in;rLi  of  the  liltrainrcs  of  I'rance  and  Italy. 
He  wrote,  also,  for  the  Undergraduate  Papers, 
a  student  puhlication,  and  seems  to  have  pro- 
duced a  considerable  body  of  verse  wbicb,  how- 
ever, lie  later  diaraclericed  as  worthless.  He 
left  Oxford  in  1860  without  taking  a  degree 
and  traveled  for  a  short  time  on  the  Con- 
tinent,   visiting    Walter    Savage    Landur  in 
Florence,  ftir  whom  he  entertained  a  great  ad- 
miration. The  year  of  his  leaving  Oxford  was 
marked  l>y  the  publication  of   *The  Queen 
Mother  >  and  ^Rosawmndt*  which,  written  in 
the  EUzabctbaii  nuunner,,  revealed  little  metric 
talent  and  aroused  practically  no  attention.  In 
1862  Swinburne  settled  in  London,  in  the  house 
of  Dante  Rossetti.   In  1S65  appeared  his  first 
iiid.  according  to  manj",  his  ma^tirpiecc,  'Ata- 
laiua  in  Calyaon,*  which  was  hailed  as  giving 
promise  of  a  poetic  genius  of  the  highest  rank. 
In  the  'Atalanta.^  ^Swinburne  displayed  for  the 
first  time  that  mag^csd  mastery  of  metrical  form 
in  which,  jn  all  English  literature,  he  is  equaled 
by  Shelley  and  Milton  alone,  if  by  them.  In 
the  celebrated  chornses  of  the  poem  the  F.ng- 
lish  language  is  molded  to  an  cxciuisitcncss  of 
Kric  melody  which  might  almost  have  been 
deemed  impossible  in  a  vernacular  dominated 
f'X  the  stiff  imperium  of  the  Iambic  verse. 
'Qiastclard,*  a  olay  dealing  with  an  incideat 
in  the  fife  of  Mary  Sttiart.  appeared  shortly 
after  '.Atalanta, '  lut  w.-is  received  with  marked 
'i;;appoiiitmuit.    The  next  year,  however,  came 
the  'Poems  and  Ballads,*  wliirh  made  Swin- 
burne at  once  a  figure  of  national  and  intcr- 
nuioMl  note  and  the  centre  of  a  hurricane  of 
criticism  aroused  by  what  might  be  called  the 
ethical  tone  of  the  vohime.  The  *  Poems  and 
Ballads'    showed  the  art  of  the  author  of 
'.\talanta'  at  its  best,  but  they  sang  of  themes 
abhorred  by  middle  class  Anglo-Saxon  morality, 
in  a  manner  undeniably  thorough.    The  ani- 
mal side  of  sexual  passion  was  therein  depicted 
ti'ith  a  fervidness  of  tone  and  a  wealth  of  fleshly 
inagery  which  au^ected  the  poet  to  the  most 
vinueat  dcnundattoa  as  a  glorifier  of  pre^ 
Christian  morafity.  As  a  matter  of  fact  die 
'Poems  and  Ballads'  were  rhietly  ititentlcd  as 
a  protest  against  English  fhijisiinisni  and  do 
not  in  any  way  represent  the  ethical  standards 
of  the  poet,  whose  mind  on  the  contrary  turns 
roost  often  to  the  contemplation  of  love  idcal- 
iied.  however  much  material  beauty  may  in- 
sfiirc  him.    The  taint  of  Anacreontism  has 
nevertheless  lingered  ia  Swinburne's  reputation 
and  is  possibly  the  most  salient  characteristic 
of  his  work  to  the  casual  reader.   *  A  Soni;  of 
b.ily'  which  appeared  in  IfVi?  definitely  marks 
.*iwiriKurne's  entrance  into  the  fuld  i-f  political 
lyricism.    He  satig  liberty  with  the  >amc  pas- 
sionate utterance,  though  not  with  the  same 
poetic  success;,  with  which  he  had  sung  of 
(Sithly  Ice,  and  the  theme  is  continued  in  his 
•Ode  on  Ihe  Proclamation  of  the  French  Re- 
>BWic,>   'Songs  before  Sunrise*    05*71)  and 
'Songs  of  Two  Nations.'    About  this  time  in 
fell  trader  the  influence  of  Victor  Hugo,  whom 


he  regarded  with  a  feeling  amounting  almost 
to  adoration,  and  indeed,  in  the  various  phases 
of  his  development,  the  want  of  measured  re- 
straint is  strikbg.  'Bothwell'  (1874)  is  the 
second  part  of  a  trilogy  dealing  with  the  for- 
tunes of  the  unhappy  Scottish  (lucen,  of  wliich 
the  first  part  is  the  'Oiasielard.'  already  men- 
tioned, and  the  last,  'Mary  Stuart,'  pubhshed 
in  1881.  In  1876  came  '.  Erechtheus,  *  a  tragedy 
formed  after  Greek  models  and  revealing,  as 
*Atalanta>  had  done,  his  marvelously  svm- 
pathetic  insight  into  the  ancient  Hellenic  spirit. 
A  second  series  of  'Poems  and  Ballads*  ap- 
peared In  1878  and  *Songs  of  the  Springtides* 
in  1880.  'Tristram  of  Lyonesse>  (1882)  con- 
tains some  of  Swinfnirne's  happiest  harmonic 
effects;  the  heroic  couplet  is  there  freed  from 
its  almost  mathematical  rigidity  and  precision  ' 
and  made  to  assume  a  vague  softness  of 
cadence  that  brings  it  near  to  the  more  flexible 
forms  of  brric  verse  Swinbnme^s  work  after 
Ifs^l  shows  no  artistic  progress  as  a  whole. 
In  all  the  perfect  manner  is  apparent  and  the 
poet's  resources  never  fail  —  and  in  some  there  ' 
are  passages  and  sketches  of  an  exquisite  beauty 
equaling  his  best  work;  but  beyond  the  height 
which  he  had  earlier  attained,  he  does  not  go. 
These  works  are  *A  Century  of  Roundels' 
(1883);  <Marino  Faliero,*  a  tragedy  (1885): 
*Locrine,*  a  tragedy  (1887);  'Poems  and 
nn!lads.>  3d  series  (1889);  *Thc  Sisters' 
(1892);  'AstropheP  (1894);  <Thc  Tale  of 
Balen'  (18%),  and  'Rosamond,  Queen  of  the 
Lombards'  (1899);  of  these  Balen  perhaps 
laidcs  nearest  to  tlie  great  woflcs  of  his  earlier 
period. 

Swinhnnw  also  wrote  much  prose,  in  ^ 
field  of  criticism,  possessing  many  of  the  chai^ 
actcristics  of  his  verse,  vehemence,  imagery 
and  lack  of  self-restraint.  .Mthouyh  he  pos- 
sessed the  gift  of  the  illimiinative  phrase  and 
displays  at  times  a  profomd  insight,  his 
critcism  as  a  rule  shows  no  refinement  of  judg- 
ment. It  vfzs  his  avowed  conception  of  the 
mis»on  of  criticism  not  to  weigh  narrowly 
and  to  examine  minutely,  but  generously  to 
pra'se.  But  though  SwinKurne  wus  sn  far  un- 
true to  his- position  in  that  he  sometimes  hated 
as  well  as  loved,  he  hated  and  loved  with  un- 
restrained passion.  He  wrote  eologies  00 
'Charlotte  Bronte'  (1877),  <Sha1cespeare* 
(1880);  'Victor  Hugo>  (1886).  and  'Ben  Ton- 
son*  (1889).  To  Robert  Buchanan's  assatilt  on 
the  'Fleshly  School  of  Poetry.'  including  Swin- 
f>urne.  Rossetti  and  Morris,  the  first  replied  in 
his  scathing  'Under  the  Microscope.'  Among 
his  other  works  of  criticism  are  'Essays  and 
Studies'  (1875):  <MiscclI.inies»  (1886),  and 
'Studies  in  Prose  and  Poetry'  (1894).  Men- 
tion should  also  be  made  of  'The  Modem 
Heptalogia,'  a  volume  of  parfidies  on  cotitcm- 
porary  poets,  which  appeared  anonymously  in 
1881  and  has  riDt  been,  as  yet,  officially  acknowl- 
edged as  a  work  of  Swinburne.  His  it  was, 
howe\cr,  hy  common  consent  and  that  in  spite 
of  the  fact  that  among  the  most  amusing  bur- 
lesques is  the  one  on  himself.  Swinburne's 

RMition  in  English  literature  is  to  be  assigned 
m  on  his  merits  as  a  master  of  verse  form 
and  poetic  rhetoric.  With  no  especial  pro- 
fundity of  thon^^ht.  with  no  (lefinitc  theory  of 
life,  with  no  <ii  ep  insight  into  human  char- 
acter, he  stood  pre-eminent  as  a  inolder  of 
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exquisite  melmfies.  It  h  Ut  naimer  that  ihouM 

give  hitn  a  pcrmatienll^  high  rank  among  Eng- 
lish poets.  (Sec  ATAtAWTA  IN  CAtYiJON).  Con- 
Siilt  Wrateslaw,  Theodore.  '  Mk'i  rnon^  Charles 
Swinburne,  a  Study'  (Londnti  VXt))  ;  Shenherd, 
R.  H.,  'The  Bibliography  of  Swinlmrne'  (ib. 
1887):  Mackail.  J  W..  ^Swinburne'  (Oxford 
rxy>)  ;  Thomas.  Kdward,  'Switil  urDe'  (New 
York  1912):  Drinkwater,  John.  *Swiabunic: 
An  Estimate'  (ib.  1913):  Woodberrr.  G.  E.. 
< Swinburne'  (\h.  190.S). 

SWINDON,  England,  in  NVilt^hire.  29 
miles  northeast  <»f  Bath  and  76  miles  wist  of 
London,  consists  of  two  parts  —  old  and  new 
SwiadoQ.  The  older  section  on  a  hill  is 
pictvirestioe  and  tu  principal  buildings  conprisc 
the  parish  diurch,  town-hall,  assembly  rooms 
and  com  exchange.  The  new  town  on  re- 
claimed lowland  contains  a  mechanics*  institute, 
theatre,  etc.  the  railro.nl  shop-;  of  the  Great 
Western  Railway  cmplii\iii>;  several  thousand 
men  and  an  extensive  park  connected  with  these 
works.  The  town  is  an  important  railway 
junction.    Pop.  50,751. 

8WINB.  General  Infomutioa^  Swine 
arc  of  immense  importance  in  the  commerce  of 

the  world.  In  the  United  States  abme  there 
are  some  65,0(M},(XK^  of  swine  i>n  the  farms  and 
in  the  hamUi>.  Thi^  tiK'urcs  some  two-thirds 
of  a  hog  fur  every  human  being  in  this  nation. 

Swine  products  are  many  and  various, — 
fall,  particularly  lard,  it  one  of  the  chief  pro- 
ductions. A  red  fat  hog  produced  on  com  in 
tbejMStsures  of  the  com  dcu  may  yield  as  much 
as  SO  poiinds  of  fat  in  every  nundred  potmds 
of  his  live  weipht ;  hams  which  arc  eaten 
fresh,  boiled,  fried,  cured  with  hickory  and 
other  5mt)kcs,  arc  relished  the  world  over; 
bacon,  the  tooihM'm.  bre.ikfast  dish  of  Anglo- 
Saxons,  has  no  su!>>ti:'iu- .  s.iun.ii^cs  ;  spare  ribs; 
pepsin  extracted  from  pigs  stomachs  for  the 
medicinal  doctoring  of  human  stomachs;  the 
bristly  coat  is  used  for  brushes  and  as  filler  for 
cushions:  the  bones  are  ground  for  fertiliaer; 
the  hide  is  made  into  leather ;  in  truth  every 
ounce  is  utiliied,  nothing  goes  to  waste. 

The  Source  of  the  hog  is  shroujed  in  con- 
sub  rable  m\^te^^.  althoiu'h  the  true  swine,  the 
wild  boar  and  his  kind  (.S'ii,t  Sirofa),  probably 
developed  in  the  Asiatic  continent.  Fossil  re- 
niaiti-  h.ive  been  found  in  Europe  and  India 
although  not  on  the  North  American  continent. 
The  Peccaries  fotind  in  Mcideo  and  other 
southern  eoontrics  are  not  lo  be  omfuscd  with 
the  true  domesticated  ho«  that  is  of  sttdi  great 
commcrria!  value.  The  Peccan,  is  of  .\merican 
origin.     The   historic    swine,    therefore,  that 

Eve  rise  to  the  present  <lay  common  h'  nz  may 
basically'  considered  as  the  wilil  boar  (Sus 
SCrofa}  with  which  was  intUvnl  m  the  early 
davs  tne  swine  of  China,  Japan  and  eastern 
Asia  (S'uj  IndUus).  An  eminent  Chinese 
scholar  estimates  that  swine  were  domesticated 
in  eastern  Asia  about  2900  a.r..  whereas  the 
European  records  indicate  a  period  of  domesti- 
cation about  1500  ac.  To  these  earlv  efforts  of 
the  hiimin  race  we  owe  much  for  the  impr  ne- 
n^ent  and  development  of  the  now  -.i-  surie 
Tlie  firvh  of  swine  has  brrn  used  b\  .ill 
peoples  apparenflv  who  came  in  contact  with 
them  The  (Ireek*  and  the  Roman*  were 
adrpiH  of  the  fine  art  of  preparing  and  serving 
poik. 


Pork  is  of  partictrinr  ndraatige  to  dvMied 

peoples  in  that  it  can  be  preserved  by  saltinit. 

smoking  and  other  forms  of  rtires  so  that  it 
may  be  kept  in  edible  condition  for  many  years. 
Hams  rightly  cured  appeal  more  and  more  to 
the  epicure  as  the  years  nnf oM,  s<i  that  h.ims 
five  and  six  years  from  the  'killing*  arc  par- 
ticularly appetizing.  In  tbe  ordinary  constirop- 
lion  of  pork,  however,  hams  seldom  reach  their 
first  birthday  before  being  eaten.  Salt  pork 
and  smoked  meau  from  the  pig  are  flipped  all 
over  the  world  and  many  a  nation  owes  con- 
siderable of  ha  pRMpcnty  to  hs  poric  oom- 
merce. 

Types  and  Breeds.— The  domr<ctic  hog  is 
entirely  different  from  his  wild  progenitors. 
And  3ret  domestic  swine  are  widely  differwt 
even  anrong  themselves  as  regards  their  gen> 
eral  body  conformation.  Swine  have  been  pro- 
duced to  meet  the  demands  of  the  market  as 
well  as  to  fit  into  certain  environments  so  as  to 
utilize  the  home-grown  feeds  to  the  greatest 
advantage.  We  have,  therefore,  two  great  pre- 
dominating ivpes  developed  to  their  highest 
efiiciency  in  Kurope  an<i  particularly  America, — 
these  being  the  so-called  bacon  and  lard  types. 
N'aturally  the  bacon  hog  is  fine  for  bacon  and 
lean  meat  in  general,  wmle  dw  lard  hog  is  best 
for  fat  ^lard)  and  fatty  satisage.  The  bacon 
hog  flotmdies  in  those  sections  where  there  is 
an  abundance  of  small  grains  such  as  barlev. 
oats,  wheat  and  plenty  of  milk,  whereas  the 
lard  hog  is  primarily  of  .^merwran  origin,  de- 
veloping simultaneously  with  Indian  com  or 
maice,  a  feed  most  excellently  adapted  to  the 
production  of  fat,  being  hig^y  concentrated 
and  composed  of  these  material,  namely  the 
starches  and  fats,  that  are  converted  throvgh 
the  pig's  metabolism  into  the  lard  and  mm 
belt  pc^rk  sausages  Denmark.  England  and 
Canada  are  all  good  bacon  type  regions, — 
Denmark  principally  l>ecause  of  brr  milk 
products  and  England  because  of  her  excellent 
pastures  and  cereals  and  Canada  because  of  ber 
cereal  grains  and  milk  products. 

Contrast  the  original  wild  hog  with  the 
€veqr-day  American  brd  hog.  The  wild  hog  is 
narrow,  more  Pke  one's  hand  viewed  edgewise, 
but  the  lard  hog  is  wide,  certainly  chubby  in 
contrast  ;  the  former  is  relatively  small  in  com- 
parison In  short,  the  lard  hog  is  not  oe!\ 
wider  and  larger,  but  longer,  better  'hammrd." 
shorter  nosed,  shorter  •legged,"  more  compact 
in  body,  shorter  tusked  and  not  nearly  so 
ferqcious  and  sptedbr  of  foot  Too,  the  brd 
hog  has  a  better  qnality  of  meat  and  a  much 
higher  proportion  of  those  most  highly  prircd 
cir«-  of  meat  in  prop<irtion  to  the  total  weight, 
tbis  being  mark<d  in  the  development  of  h.ims 
and  loins,  taken  from  the  r<  .u  parts  iVr- 
sisteni  selection  of  these  animals  for  breeding 
purposes  that  most  nearly  approached  the  de- 
sired type  has  made  it  possible  in  (he  long 
years  of  endeavor  to  develop  such  a  contrast  in 
nrpc.  The  development  of  this  lard  type  is  all 
me  more  remarkable  in  that  the  very  elniracter- 
istics  which  make  up  th'^  '\pe  are  supp<i»edly 
ir.imic.d  to  the  best  health  .»nd  bodilv  interest* 
(■f  the  hog  Too  much  f,it  <locreas(  s  vigor  and 
vitality,  and  we  are  not  surprised  to  find  that 
the  bacon  types  are  much  more  active  and 
virile,  because  they  arc  not  unduly  fattened,  in 
truth  the  gcattal  selection  in  this  bncoa  pro* 
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duang  business  has  been  to  develop  muscular 
tissue,  the  chief  emphasis  beinp:  placed  on  its 
proper  distribution  with  some,  not  too  much 
fat,  to  make  the  most  acceptable  slab  of  bacon 
and  the  nicest  •trimmest*  hams,  hams  that  do 
not  require  'too  much  trimming  away  of  the 
fat.» 

The  typical  bacon  breeds  are  Tamworths 
and  Yorkshires.  The  Bcrkshires  may  be  so 
classed  because  they  \-ield  the  highest  quality  of 
bacon,  but  the  Berksfiire  is  sometimes  placed  in 
the  general  purpose  class,  good  for  bacon  and 
good  for  lard.  Then  there  is  the  Large  Black 
of  Enf^land. 

The  typical  lard  type  breeds  are  Poland 
China,  Chester  White,  Duroc  Jersey,  Victoria, 
Cheshire,  Essex  and  SuflFolk. 

The  general  purpose  breeds  may  be  classed 
as  the  Berkshire,  Hampshire,  Mule-Foot  and 
possibly  the  Middle  White. 

The  score  card  method  of  teaching  judging 
is  in  vogiie  in  all  of  our  leading  agricultural 
colleges.  A  hundred  points  make  up  the  total 
or  the  ideal,  and  the  relative  emphasis  to  place 
on  the  different  parts  is  indicated  by  the  num- 
lier  of  points  as  given  for  perfect.  Below  are 
given  representative  score  card  values  as  used 
by  the  Iowa  State  College  at  Ames,  covering 
the  bacon  and  lard  types  in  the  barrows.  The 
relative  descriptions  snow  where  the  emphasis 
is  placed  in  each  type. 

Bacon  Hogs. 


Lard  or  Fat  Hogs. 


Scale  or  Points  —  Pgr  Barrow 


General  •ppearance: 

1.  WeiRnt.  170  to  20O  pounds, 
thick  CDVtT  of  firm  flesh . 


tne  result  of 


Porm.  lofiR.  level,  smooth,  deep  

Quality,  hair  fine;  skin  thin;  bone  fine;  firtn 


civering  nf  flesh  without  any  soft  bunches 
of  fat  or  wrinkles  

4.  Condition,  deep,  uniform  covering  of  flesn. 

especialiy  in  region  of  valuAble  cuts  

Head  knd  neck: 

5.  Snout  fine   

6w  Bye*  full.  tniJH.  bright  

7.  Pkce  slim  .  .  

R.  Bar*,  trim,  medium  site   

9.  Jowl,  light,  trim   

10.  Neck,  mcdiuiTi  length,  light  

PofwjtiarterB : 

11.  Shoulders,  free  from  roughness,  smooth,  com- 

pact and  same  width  as  back  and  hind- 
quarters  

12.  Breast,  moderate] v  nide.  full  

IJ.  Legs,  straight,  snort,  stronR.  bone  clean, 

pasterm  upright:  feet  medium  site  . 


Body 
U. 
15. 

»  1*. 


17. 


Chest,  deep,  full  girth  

Back,  medium  and  uniform  in  width 

long,  tmootb,  level  fmm  beKinnmg  of 
iboulders  to  end  of  hindquarters.  The 
side  at  all  poipts  should  touch  a  straight 
running  from  fore  to  hindquarter 

RUm,  deep,  uniformly  sprung  

I  IS.  Bctlf.  trim,  firm,  thick  without  any  flabbi- 

nees  or  shrinkage  at  flank      ,     .   .  . 
Htndquarters: 

19.  Hipe.  smooth,  wide:  proportionate  to  rest  of 

body  

20,  I^^Ut*  even,  straight,  rounded  toward 

3L  Oammon.  Arm,  rounded,  tapcnng.  fWshed 
deep  and  low  toward  hocks   

33.  Lcga.  straight,  short,  strong,  feet  medium 
siae:  txme  clean;  pasterns  upright  


Total. 


Perfect 
score 


6 
10 


10 

10 

1 
I 
1 

1 
I 
I 


to 


10 


100 


ScALs  OF  Points  —  For  Barrow 


General  appearance: 

1.  Weight,  scjre  according  in  size  

2  Form,  deep,  broad,  low,  long,  symmetrical, 
compact,  standing  sauarely  on  legs  

J.  Quality,  hair  silky;  sldn  fine;  bone  fine; 
mellow  covering  of  flesh  free  from  lumps 
and  wrinkles  

4.  Condition,  deep,  even  covering  of  flesh  and 

fat  over  all  parts  of  the  body  

Head  and  neck: 

5.  Snout,  medium  length,  not  coarse  

6.  Eyes,  full,  mild,  (yright  

7.  Pace,  short,  cheeks  full  

8.  Bars,  fine,  medium  size,  soft  

9.  Jnwl.  strong,  neat,  broad  

10.  Neck,  thick,  medium  length  

Porequarters: 

1 1.  Shoulder,  broad,  deep,  full,  compact  on  top.  . 

12.  Legs,  straight,  short,  stronfi;  bone  clean; 

pasterns  upright;  feet  medium  site  

Body: 

13.  Chest,  deep,  broad,  large  girth  

14.  Sides,  deep,  lengthy,  full;  ribs  close  and  well 

sprung  

15.  Bacic.  broad,  straight,  thickly  and  evenly 

flcsned  

16.  Loin,  wide,  thick,  straight  

17.  Belly,  straight,  e\'en  

Hindquarters: 

18.  Hips,  wide  apart,  smooth  

19.  Rump.  long,  wide,  evenly  fleshed,  straight. 

20.  Ham.  heuvily  fleshed,  plump,  fvll,  deep,  wide 

21.  Thighs,  fleshed  close  to  hocics  

22.  Legs,  straight,  short,  strung;  bone  clean; 

posterns  upright;  feet  medium  size. . . . 

Total  


Perfect 


too 


There  are  a  great  many  swine  terms  that 
need  defining.  A  few  of  the  important  ones 
used  in  swine  husbandry  are  given : 

Swine :  General  name  for  anv  or  all  of  the 
domesticated,  omnivorous,  suoid  mammals  sup- 
posedly descended  from  the  Sus  scrofa  or 
indicus,  or  infusion  of  the  two,  more  specifically 
known  as  Duroc  Jerseys,  Poland  Chinas,  Ches- 
ter Whiles,  Bcrkshires,  Hampshircs,  Tam- 
worths, Yorkshires  and  other  established  breeds 
with  their  various  cross-bred  and  mongrel 
breedings.  Untamed  wild  animals  are  referred 
to  preferably  as  *Wild  swine." 

Hog :  May  be  used  synon>Tnously  with  ihe 
term  "Swine"  but  refers  preferably  to  market- 
able animals. 

Gilt:    Young,  immature,  prospective  swine 


mother. 
Sow: 
Boar: 


Female  swine  after  producing  young, 
Well-devclopcd  male  swine  suitable 
for  breeding  service. 

Boar  Pig:  Young  male  swine  under  breed- 
ing age,  usually  under  six  months  old. 

Stag:  Swine  castrated  ("desexed"*)  after 
the  noticeable  development  of  the  secondary 
sexual  characters  such  as  tusks,  shields,  en- 
larged sheath,  crest  and  others.  Stags  are 
docked  70  pounds  on  the  large  markets. 

Barrow:  Swine  castrated  before  the  sexual 
characters  develop  to  a  noticeable  extent. 

Pig:  May  be  used  synonymously  with 
swine  but  preferably  in  America  refers  to  those 
under  three  months  of  age.  In  England,  Can- 
ada and  Australia,  pigs  arc  swine  of  any  age 
or  weight. 
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Shotc :  Immatlirr  swiiic  of  fiihcr  sex,  ex- 
cept boar  pigs,  usually  weighing  irom  60  to  17S 
pounds. 

WcaoUng  Pig»;  Young  pigs  after  wouuDf 
line. 

Siu  klin^r  Pik""  Vctittk;  pigs  following  thcir 
mother  and  yet  unwcancd. 

I^ofk:  Tlie  dressed  meat  of  swine  used  for 
food. 

MaoagmBcnt  and  Handling.—  In  the  hom- 
ing due  attention  must  be  paid  to  these  esi«i> 
tials:  Waimth,  they  do  not  thrive  in  real  cold 

and  freezing  (luaru  rs;  dryness,  if  kept  in  damp 
quarters  conir.nt  v.uious  ills  such  as  rhcu 
matism  and  ^MtTm^^.  .ih-.mdance  of  diffused 
light ;  much  direct  sunlight,  appropriately  so 
fur  the  ncw-l>orn  offspring  to  give  them 
strength  and  stamina;  shade,  especially  in  the 
very  not  months;  venUlalion.  to  insure  fresh 
pure  air;  sanitation,  to  pre\'ent  diseases; 
safety;  comfort;  convenience,  this  being  true 
not  only  I'  r  the  swiuc  l>ut  tur  tin-  cant.iker, 
.Swine  should  uot  be  compelled  in  imneces- 
sarily  exert  themselves,  unless  it  be  at  rcrtain 
time  when  particular  advantages  are  to  be 
gained  thereby  for  the  herdsman;  service- 
ahility;  sufficient  size  to  shelter  advantageously; 
dorability;  reasonably  low  first  cost;  nunimum 
cost  of  maintenance;  and  pliasiiiK  apprarnnre 
so  as  to  harmonize  with  the  Kciural  aurround- 
iiu-s  .i(l(lin^'  \)y  all  means  to  the  artistic  and 
architectural  beauty  of  the  community. 

In  the  feeding,  the  ration  must  be  well  bal- 
anced else  the  swinc  will  not  thrive.  Corn  alone 
in  dry  lot,  even  though  plenty  of  water  be  sup- 
plied, together  with  salt,  is  deficient,  in  that  it 
dues  not  supply  all  of  the  nutritional  factors 
necessary  for  the  growtfi  antl  w  vW  ^ciIl^s'  ihc 
pig.  To  illustrate,  wtll-iu»iiti>hcd  swine  eiKlu 
montlis  .1  can  be  made  to  weigh  300 

pounds,  but  they  must  have  a  balanced  ration 
to  do  this. —  such  as  com,  maite  and  milk 
(skim,  butter  or  whole) ;  or  com  and  alfalfa  or 
clover  or  rape  pasture  together  with  a  little 
meat  meal ;  or  corn  and  meat  meal,  l>oth  being 
fed  in  separate  open  containers,  same  being 
kept  filled  with  feed  and  before  the  swinc  at 
all  limes.  "rorn-alonc  fed*  pigs  at  eight 
months  old  fed  by  the  Iowa  Experiment  Station 
weighed  57  pounds,  and  yet  the  first  three 
months  of  this  feeding  time  the  pigs  had  a  good 
ration.  Similar  pigs  fed  on  com  and  meat 
meal  from  the  packing  hotiscs  weighed  22S 
pounds.  The  corn  pigs  required  1,447  pounds 
of  corn  for  100  pounds  of  gain,  but  the  ones 
riri  u  ;iii;  nu.ii  tin  ;il  in  addition  neeili  ^1  ^nlv  366 
pounds  ot  Corn  plus  48  pounds  of  meat  meal, 
a  total  of  only  414  pounds  of  concentrated 
feed.  Less  than  a  third  as  much  feed  was  re- 
ouired  where  the  properly  balanced  ration  was 
led.  It  is  wi^c  and  proper  to  vary  the  ration, 
giving'  equitable  feeds  in  the  right  proportions 
and  thcretiy  giving  the  pig  a  chiim '■  !.i  flcv  1  ip 
properlx.  Both  the  art  and  the  pr.ictic€  "t 
swinc  fecdint,'  are  learned  only  by  much  cx- 
perieiue  mellowed  with  keen  I'oiight  into  the 
psychokigN  and  the  nutrition  of  intcrestiflg  but 
oftentimes  perplexing  animals. 

The  costs  of  production  that  enter  Into  the 
making  of  marketable  bou's  centre  around  these 
import  iiems:  Feed,  such  as  the  grains;  pas- 
ture; e<]uipment  co\tTinn  houses,  troughs, 
fences  and  <»tbcr  details;  man  labtir;  hnr»c 


labor;  interest  <>n  the  capital  invested,  and  gen- 
eral miscellaneous  or  overhead  expense  To 
l^ve  a  COfltprdlCnsive  idea  as  to  the  distributioa 
of  these  coats  in  the  heart  of  the  swine- 
fattcning  and  pwoducing  region,  namely  the 
corn  belt,  there  is  presented  herewith  :hc  dis- 
tribution of  the  total  cost,  or  100  per  cent 
among  the  naittoned  items; 


Pee<i  grain*  uruwn  and  purciuacd   $4 

Putarc  to  «uppl«nMM  iniM.  •!*>  lot  l«M   4 

M«n  \mbot  ,   4 

Tritenst  n  iv  mvwtanBtor  eapfaal   4 

II  ir^r  l.ilur   1 

KquigCTwnt  upkeep  , .«   | 


Onod  total  MptMS   ISS 

The  Swine  Commission  of  (he  United  States 

Food  Administration  in  the  \car  1017  found 
that  it  took  the  equivalent  \ahie  of  12  bushel* 
good  nambtr  t\so  corn  ^rain  to  pr«jdiicr  for 
market  the  a\  trai.;i  hundred  pounds  ot  market- 
able hcii^',  delivered  to  the  L  bicago,  the  basic 
and  general  controlling  bog  market  of  all  the 
world.  This  counts  the  costs  of  all  items  en- 
tering into  the  keep  of  the  herd.  Defimie^, 
dieretore,  tins  means  that  If  nmnber  two  com 
grain  is  worth  a  dollar  a  luisbel  at  (Tiic.i.;" 
that  the  fanner  who  sliip>  to  that  markr* 
not  on  tlie  a\  crass'c  make  any  mon'/\  unl. 
he  Ktt--  over  $1^  a  hundred  pounds  tor  the  live 
hoK'-  The  Kood  farmer  will  of  cour>e  produce 
ihetn  more  cheaply,  but  when  the  costs  can  b« 
put  down  to  the  11-busiiel  basis  that  is  very 
good  indeed.  Of  coonc  the  man  who  feeds 
garbage,  the  kitchen  waste  from  the  cities  and 
towns,  can  produce  hogs  more  cheaply  iban 
the  man  who  feeds  hi;^h-priccd  grams.  It  takes 
from  SIX  to  nine  potnids  of  garbage  to  pro- 
duce as  much  pork  as  a  pound  of  mixed  bal- 
anced i;  rains. 

The  best  forage  crops  and  pastures  for  swtac 
are  alfalfa,  red  clover,  dwarf  csscx  rape,  hhi« 
grass,  rye^  wheat,  soy  beans,  cow  pea<:.  d 
sweet  clover.  All  of  the  clovers  are  espc.i.Jly 
goc.d 

The  be -I  prams  .ire  Indian  corn,  larlcy.  r>e, 
wheat,  sorK'hnni  seed,  kathr  corn,  milo  maire. 
oats,  peanuts,  soy  beans,  cow  peas,  and  other  of 
siimur  nature. 

The  best  balancers  of  the  ordinaiy  grains 
are  the  milks,  meat  meal,  packing  house  lank- 
age,  hnseed  oil  meal,  wheat  middlintrs  corti  i? 
cake  meal,  blood  meal,  peanut  uual.  \t;vei 
|)ej»ri  w.t-.i\.  K'luiin  f(nl,  together  with  the  icree^ 
prcierably  lemimmous  and  tender  pastures. 

To  secure  the  greatest  success  in  the  feeding 
and  management  and  marketing  of  swine,  eoe 
must  look  to  these  essentials: 

First — Locate  the  business  where  the  condi- 
tions are  favorable  to  pork  production,  thi* 
f.-iKilly  being  wh'-rc  then-  i-  .in  .tl.uii<l.iri>  i-  • 
rlir  .ip  k'rains  and  <.«thei  Icidv  stm.iMr  fur  ^ume. 
;tii  i  whrre  the  markets  are  reiaii\rl%  ^o-.xl  and 
easily  accessible  Go  to  those  sections  where 
hogs  are  making  their  owners  money. 

Second.—  Select  good,  sotmd.  healtlqr,  frolilk 
foundation  stock  of  the  right  market  as  weV 
as  the  right  !.>rrn  nj<i- 

Third —  Have  .ill  idtul  drni  work  toward  it 
in  yniir  feeding  and  breeding  operations 

Fourth.—  Feed  a  properly  balanced  ratmn. 
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otK  that  will  supply  the  essential  nutrients  at 
tkt  right  time. 

Fitth. —  House  the  animals  in  sanitary,  well- 
Eghfed,  comforuble  convenient  quarters. 

Sixth. —  Keep  the  animals  healthy  by  sensible 
■etbods,  use  preventive  measures  to  avoid 
cholera,  the  scourge  of  swine  hushrindrj-,  this 
king  dune  by  immunization,  usinn  the  anti- 
hog  cholera  serum  perfcctid  by  the  rovCIII- 
oent,  and  purchaseable  most  cvcry^'here. 

Seventh. — Be  a  good  manager,  keeping 
mnrthing  and  emybo^  *lincd*  up  so  that  the 
whole  scheme  Innnoniously  work  to  a  com- 
■on  ideal  of  doing  the  right  thing,  in  the 
right  way,  at  the  right  time.  There  are  many 
comers  to  watch,  as  in  all  good  businesses, 
kence  the  vigilant  watchful  spirit  is  to  he  as- 
siduously cultivated. 

Eighth.—  To  be  most  Successful  in  the  swine 
httincss  one  must  like  it,  fNtt  Ua  heut  into 
il;  yes.  and  live  with  it 

John  M.  Evabd^ 
Professor  of  Ammol  Hnsbimiry,  Icma  State 

CoUtgt. 

SWIHG,  David,  American  Presbyterian 
denmnan:  b.  Cincinnati,  Ohio,  23  Aug.  1830; 
d  Chicago.  III.,  3  Oct.  He  was  gradu- 

ited  from  Miami  University,  Oxford,  Ohio,  in 
IS52  and  was  for  a  while  principal  of  the 
classical  school  of  that  institution.  He  af'.cr- 
ward  studied   theology  and  in   1866  became 

Ktor  of  the  Fourth  Prcsbvtcrian  Church  in 
cago.  In  1874  he  was  tried  for  heresy  but 
was  acquitted  by  the  presbytery.  He,  however, 
withdrew  from  the  denomination  and  becoming 
an  independent  minister  was  pastor  of  the  Cen- 
iral  Church  in  Chic:i^j:u  for  the  rest  of  his 
career.  He  was  a  piiipu  orator  of  much  power 
and  during  his  lung  pastorate  of  the  Central 
Church  constantly  attracted  large  congrega- 
tions. He  was  an  editor  of  The  Alliance  and 
published  *Oub  Essavs'  (1880);  ^Truths  for 
To-day*;  'Motives  of  Life'  and  other  worics. 
Consult  Newton,  J.  F.,  *  David  Swing.  Poet- 
Preacher'  (Chicago  1909;  reprint.  New  York 
1914) 

SWINGLB,  Walter  TennyMn,  American 
botanist  and  agricoltwitt :  h.  Canaan,  Pa.,  8 

iaa.  1871.  He  was  graduated  at  the  Kansas 
tut  Agrictdtural  G>lTefl:e  in  1890.  He  was  ap- 
pointed special  agent  of  the  division  of  vege- 
uble  physiology  and  patholo^^y  of  the  United 
Sutes  Department  of  Agriculture  in  1S91.  He 
studied  in  Europe  in  1895-96  and  again  in  18*J8; 
was  appointed  agricultural  explorer  of  the  De- 
partment of  Agnculture  in  1896  and  since  1902 
has  been  in  charge  of  crop  physiologv  and 
plant  breeding  investigations  for  the  depart- 
acat  He  has  visited  tne  countries  of  southern 
Enrope,  Asia  Minor,  China,  Japan  and  the 
Philippines  in  the  course  of  his  investigations. 
He  introduced  the  fig  insect  into  California, 
which  permitted  the  raising  of  Sinyrna  figs 
there,  and  had  charge  of  die  itttrowKtion  of 
ate,  pisuchio  nut.  £g;|^tian  cotton  and  other 
useful  crops  into  America.   Author  of  numer- 

OBS  papers  and  reports 

8WIN0MISH.    See  Salisha.v  Inwaks, 

SWINTON,  John,  American  jonmali«t  and 
Wthor;  brother  of  W.  Swinton  fq.v)  •  h  Sal- 
toi  Scothnd.  12  Dec.  1830;  d.  Brooklyn.  N.  Y., 
»  Dec  1901.  He  came  to  the  United  States  In 


1K4.\  was  educated  at  Willistnn  Seminary, 
Mass.,  and  entered  the  New  York  Medical  Col- 
Icjje,  but  did  not  graduate.  In  1860-70  he  was 
chief  of  the  editorial  staff  of  the  New  York 
Times,  in  1869-74  was  on  the  staff  of  the 
Tribune;  and  chief  of  the  staflF  of  the  New 
York  Sun  until  Uc  then  started  John 

Sainton's  Pa[>cr,  a  weekly  labor  and  reform 
journal,  which  he  continued  to  edit  until  1887; 
later  was  again  on  the  editorial  staff  of  the 
Sun.  His  active  work  in  the  lahor  movement 
began  in  1874,  when  he  was  a  worUngmen's 
candidate  for  mayor  of  New  York,  but  polled 
only  a  few  hundred  votes;  after  that  time  he 
was  prominent  as  a  writer,  speaker  and  organ- 
izer in  trade  union  and  reform  movements  He 
published  *The  New  Issue,  the  Chinese- Ameri- 
can Question'  (1870);  Kulo^^jv  on  Henry  J. 
Ravmond'  (1870);  'John  Swinton's  Travels' 
(1880);  <An  Oration  on  John  Brown*  (1881); 
and  ^Striking  for  Life'  (1894);  a  defense  of 
the  American  Railway  Uidoa  and  the  Pull- 
man strike 

SWINTON,  William,  American  educator: 
b.  Salton,  Scotland.  23  April  1833;  d.  New 
York,  25  Oct  1892.  He  cane  to  Canada  in 
1843,  where  he  stutfied  at  Toronto  and  then  to 
the  United  States,  where  he  continued  his 
studies  at  Amherst  College.  He  subsequently 
tan^hi  at  Greensboro,  N.  C..  and  in  New  Yurie 
and  during  the  Civil  War  was  war  correspond- 
ent of  the  New  York  Times.  From  1869  to 
1872  he  was  professor  of  English  language  and 
literature  in  the  University  of  Cahfomia.  His 
writings  include  'Rambles  Among  Words*; 
*Twelve  Decisive  Battles  of  the  War> ;  «Cam- 
;  aiL;ns  of  the  .\rmy  of  the  Potomac'  ;  'Word 
.\nalysis*;  'Studies  in  English  literature,*  and 
'Outlines  of  the  Wortd's  Hhitoiy.* 

SWISS  FAMILY  ROBINSON.  The,  a 
famous  romance  by  J.  R.  Wyss,  which  was  Ijc- 
Kiii;  l  y  his  father  and  published  as  'Ikr  Swei/- 
erischc  Robinson.*  It  was  translated  into 
French  and  afterward  into  English.  It  is  an 
entcrtainitig  tale  written  for  young  people,  after 
the  style  of  'Robinson  Crusoe.'  from  which 
the  juithor  is  stmaoaed  to  have  derived  many 
of  his  ideas,  and  has  been  cleverly  jwrodied  by 
Owen  Wister  in  <The  New  Swiss  Family  Rob- 
inson*  (1882.) 

SWISS  0UARD8.  Swiss  companies  served 

in  France  from  the  time  oi  l.ouis  Xl,  who  paid 
particular  attention  to  cultivate  the  friencLship 
of  the  cantons.  In  1?71  Charles  1,\  created  the 
charge  of  Colonel-General  of  the  Swiss  for 
Montmorency,  who  commanded  all  the  Swiss 
in  the  kingdom^  except  the  100  guards  of  the 
king.  The  institution  of  the  Swiss  guards  as 
a  complete  rcctment  dates  from  1616.  In  1714 
it  wa«  composed  of  12  companies,  some  of 
which  had  two  captains.  l.ouis  XIV^  Rave  it 
five  officers  to  each  company.  All  the  officers 
and  men  were  Swiss,  and  the  companies 
mounted  guard  before  the  king  according  to 
the  rank  of  the  cantons  to  which  their  cap- 
tains belonged.  The  Swiss  guards  followed  in 
order  of  precedence  after  the  Prendl  gwirds. 
Th«r  enjoyed  liberty  of  worship.  According 
to  the  arrangement  with  the  Cantons,  the  Swiss 
jrunrds  could  not  lie  oMitred  io  srr\-i  :yfainst 
(iermanv  bevond  the  Rhine,  against  Italy  he- 
yond  the  Aips.  or  against  Sp^  beyond  the 


Digitized  by  Google 


8WI88  LAK£  OWSLLINOS—  8WITZBRLAND 


Pvrciifo  This  convetilioii  was  often  hrMkcn 
The  aliachmcnt  of  ihc  Swiss  guards  to  the  kiiiK 
made  them  obnoxious  to  the  people  durin{(  the 
Revolution.  They  were  r^catcdly  banished 
and  recalled,  and  on  and  after  10  Aug.  1702, 
when  ibcy  had  to  defend  the  Louvre  against 
the  mob.  they  were  massacred  w,ithout  mercy. 
Thr  I. ion  oi  Luccrne  was  (1(  sii^iud  by  Thor- 
wal<N(M  in  memory  of  their  lRroi>m.  At  the 
KrstMratiDn,  a  Suis-i  (iii.inl  \\a>  formed  to 
guard  the  person  of  the  worthless  Bourbon,  but 
it  was  dLspcrsed  by  the  Revolution  of  1&30.  The 
Vatican  Palace.  Rome,  the  residence  of  the 
popet,  U  guarded  by  a  compamr  of  Swiss,  who 
are  termed  the  Swiss  Guard.  Consult  Stephens, 
H.  M.,  'History  of  the  French  Revolution'  (2 
\  I^  .  New  York  1801)  and  Tcrnaux,  'Hittoire 
dc  la  Tcrreur»  (8  vols.,  Paris  186J-81). 

SWI88  LAKE  DWBLLIN08.  Sec  Lakk 

DWCXLINGS. 

SWISSHBLM,  Jane  Grey,  American  re- 
former and  author:  li  l'itt^^llrKll.  Pa..  6  Sept. 
1815;  d.  Swissdale,  Pa..  22  Julv  1884  She  was 
among  the  carUett  advocate*  oi  woman's  rights; 
an  ardent  opponent  oi  slavcnr,  and  while  editing 
the  Saint  Ooad  (Minn.)  yliitor  had  her  office 
and  press  destroyed  bf  a  noh  for  orating 
alK)litionism.  She  was  among  tbi  first  to  be- 
come a  nur-(  m  the  I'nion  army  Besides 
voluminous  contributions  to  current  periodicals, 
she  published  'Letters  to  Country  Girls*  (1853), 
and  an  autc^iography  'Half  of  a  Century' 
(1881). 

SWITCH  GRA88.  See  QiAflan  nt  tnz 

Uniteu  States. 

SWITCHBACK,  an  inclined  railway  in 
which  the  progress  of  the  train  or  car  on  the 
descending  route  is  eflPected  partly  or  wholly  by 

Kravitv.  the  car  fir^t  ninnin..'  di  vvn  a  steep  in- 
cline and  by  its  monieiittirn  surmountinR  a  lesser 
incline,  alternate  asienis  and  descents  continu- 
ing to  the  eiui  of  thr  course.  Switchback  rail- 
y^ays  are  coiis:i •.!>  ted  also  by  curving  a  track 
alternately  backward  and  forward  along  the 
side  of  a  hill  thus  ohtaining  practkahle  grades 
for  descent.  The  switchback  method  is  popu- 
larized in  the  circular  switchback  railways,  a 
c<  mmon  fr.it  nrc  at  plc.iMire  resorts.  The 
Maucb  I  hunk  "Switchback"  in  Pennsylvania  is 
one  of  the  best  known  of  these  "gravity  rail- 
roads.* It  was  formally  used  to  carry  the  coal 
from  the  anthradte  tir.n(.>  to  the  vMty  ;  the 
coal  is  now  transported  through  a  tunnel,  and 
the  ■switchback*  is  reserved  for  the  amusement 
of  viMtors    See  R.mlwavs.  Elevated. 

SWITCHBOARD.  See  Eixcmcat 
Toms. 

SWITCHMEN'S  UNION  OP  NORTH 
AMERICA.  See  Rajlway  Labob  Obganua- 
TiUN.^  Lessor  Orgamisotioms. 

SWITHIN.  or  SWITHUN,  Saint,  bishop 
of  Uincbistcr  (al.out  85  J  ^*>J )  He  was  tutor 
to  KuiK  l-,^;l  ert's  son  llthelwulf,  a  zealous 
liuildtr  of  cbiirclns,  and  of  conspicuous  de- 
\»»tii.ti  \li  crc'lilctl  with  many  miracles  and 
when  he  died  asked  to  be  buried  where 
•p»»»ers-by  might  tread  on  hit  grave  and  where 
the  rain  from  the  eaves  mi^ht  fall  upon  it  * 
When  a  centiin,'  later  his  liody  was  t«»  be  ex- 
hunii  I  ii.r  ibe  pnr[H,M  (,f  bcinK  drpoMttd  in 
the  Cathedral,  on  the  day  appointed  for  the 


translation  (15  July)  it  rained  tad  for  ^ — nj 
days  after  so  as  to  delay  the  ceremony.  Henct. 
it  was  believed,  originated  the  popular  saying 
that  if  It  rain  on  Sauit  Swithin's  day  it  wifi  be 
wet  weather  40  days  alter  it. 

SWITZERLAND.  Fr.  La  Suisse,  It  U 
Svuzcra;  Gcr.  Die  Schwdz;  L«l  Helvelia: 
An  andent  federal  repubUc  of  Ceittral  &irape, 
extoufing  between  45*  49'  2"  and  47*  4H'  XT' 
N.  latinide  and  5*  ST  26"  and  lu  2"/  -Ki"  L 
lonpitudc.  The  superficial  area  is  approxi 
matcly  15,98J  square  miles;  greatest  length. 
226  miles;  Rreatot  breadth.  136  miles  The 
country  is  a  confederation  of  19  entire  and  « 
half  cantons,  the  whole  divided  into  187  ad- 
ministrative diMricts.  It  is  bounded  on  the 
north  hy  Baden,  wfth  the  Rhine  as  frontier: 
northeast  of  Ba  varia  nnd  W  tirttcmhrrg.  sepa- 
rated from  them  by  the  L;ike  of  Constance; 
east  by  I.ichtenstcin  and  the  Tyrol,  with  the 
Rhine  ami  the  Orison  .Alps  intervening;  sonth 
by  Italy,  \vbere  the  Alps  and  the  Lalcc  of 
Creneva  form  natural  boundaries ;  and  w 
northwest  by  France,  where  the  Jura  mm,u^ 
Uini  an4  the  River  Doubs  form  the  line  of 
demarcation.  The  following  table  shows  the 
cantons,  their  areas  and  population,  and  the 
areas  in  which  they  joined  the  confederation: 


Arr»  in 
1*1' 


ZOrich  (1351)  

Bme  (1353)  

Lucerne  ( I J3J)  ... 

L'ri  (1291)   

Schwyi  (1291)  ... 
Obw«Mcn  (I2«l)  . 
Nid<rakl«i  (1291).. 

Otann  (I3S2)  

2w(t352)  

PritwiwrK  (14«I>.... 
S<.l..thuni  (I4«l).  .. 
H.iv-;  St.nli  rISOl) 
lt..s<  l-l.,in  !  I  ISOl ) 
b^hatfhauwn  (150^) 
Apprnir!!  AuM 
AppMllrll  IniMf. 
Saint  <i>t't  t  IKOJ) 
(irivms  'l«Ul 
Aiirunu  (1803)  . . 
Ttuirvaa  (110)).. 
Tamo  (IBOl). . . . 
Vaud  (IS03)    .  . 
Valais  (181S) 
NwachAtd  (ISll) 
(Itif)... 


Total. 


6M 
2,U9 
$19 
4SI 

351 
IM 
104 
266 
92 


li 
Ml 
IIJ 

93 

6)1 

779 
2.754 
S42 

3ai 
i.oes 

1,244 

2.096 
312 

107 


IS.1 


534 . ISO 
66O.640 

172. see 

22. 7 JO 
S«.2I« 

17.«50 
I  J.9W 

J  J  sro 
2a. MO 

m.tm 
142. are 

78.SJ0 

47.i7« 

sn.t:o 

14. HMD 
315.160 
119. BMO 
23«. MO 
I40.540 
I60.MP 
J27.B70 
iJO.TM 


140.1 


S.tTT.IM 


Nearly  all  the  cantons  have  alternaUve 
names  in  French  and  German.  Thu^.  Lucerne 
IS  Luzem  in  German,  while  Obwalden  and 
Nidwalden  are  known  in  French  as  Unier- 
walden-k-Haut  and  Unterwalden-le-Ras  re- 
spectively. Zug  has  a  French  equix-alent  in 
Zou«;  Solothiirn  in  Soleure;  Gnsons  in 
(iratifninden  in  ( ierman ;  .Veuchatel  is  Ncuen- 
biirk':  Ticino.  Tessm ;  V  aud  and  Vaiais  arc 
Waadt  and  VVallis.  and  Geneva.  Genive  or 
Genf. 

Topoyayliy.^  Embracing  the  hiKhett  and 
most  mountainous  land  on  the  Continent. 

Switzerland  has  aptly  been  stvled  the  fortress 
(»f  Kurope  Its  froiitirrs  are  nuiiilv  ii.itural 
ones,  composed  of  motintains.  ruir--  ,iiid  I.ik.  ■> 

Those  great  mountain  ranges  and  the  larf« 
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number  of   easily-blocked   tunnels   by  which 
alone  it  is  possible  for  troops  to  cross  them 
may  Ik  -^rkI  to  make  the  country  absolutely 
impregiubic  in  the  hands  of  a  dctcrtntned  gar- 
rison.  During  the  European  War,  Switzerland 
stood  as  a  sobd  rock  in  the  midst  o{  •  tttrbuloit 
ttt,  mth  loor  nations  at  war  on  all  tfie  four 
sides  of  it   That  "fortress*  was  the  stratcRic 
key  to  the  mid-European  battle-ground ;  its 
posstS!.ion  would  have  had  an  cnormyus  mili- 
tar>'  value  for  any  one  of  the  l>elligerent  nations. 
Besides  the  lofty  ranges  there  are  gigantic 
ghders,  magnificent  lakes  and  wild,  romantic 
valkySb    Tmmgh   Swiuerland   containt  die 
l^jwrt  ranges  of  the  Alps  and  the  greater  por- 
tion of  the  Jnra  chain,  the  highest  peaks  of 
^«th  i^y-tems  bfloTiK  to  France.    Physically  the 
cuuntry  falls   into   four  natural  divisions,  the 
Hiuh  Alps,   the  Outer  Alps    (Voralpcn),  the 
Jura,  and  the  intervening  plain  which  makes 
Op  the  rest  of  the  territory.    The  High  Alps, 
goeraUy  called  "the  Alps,"*  contain  the  loftieit 
moimtain-diains,  Ijang  chiefly  in  the  sontii  and 
w^t    Tlicy  divide  the  warm  south  from  the 
colder  north  and  present  an  imposing  spectacle 
ot  towering  masses  of  granite,  mica  and  gneiss 
capped  with  eternal  snow.   An  apparent  laby- 
rinth of  mountains  poMCSses  a  remarkable 
nucleut  or  central  junction  in  Mount  Saint 
Golinfd  (lOSOO  feet),  which  forms  a  kind  of 
ituting-point  radiating  four  mountain-chains 
lo  the  north,  south,  east  suid  west.    In  like 
manner  it  unites  the  principal  watersheds  of 
Europe  and  sends  its  waters  into  four  large 
I'lSins  —  north  by  the  Rhine  to  the  North  Sea, 
iouthwest  by  the  Rhone  to  the  Mediterranean, 
southeast  by  the  Po  to  the  Adriatic,  and  east 
ty  the  Danube  to  the  Black  Sea.  The  «dier 
gnat  range,  tlw  Jnra  (q.v.),  is  linked  to  tiie 
Alps  by  the  small  range  of  the  Jorat.  The 
longest  and  most  important  valleys  follow  the 
Kmt  direction  as  the  main  ranges.    They  are 
I't^rmed  by  the  upper  courses  of  the  Rhone  and 
the  Rhine  in  Switzerland,  besides  those  of  the 
laa  and  Salia,  £nns  and  Mur  Orave  and  Save, 
faithcr  enst    The  upper  Rhone  trace*  its 
course  through  the  v-alley  hounded  north  and 
south  ^ly  the  principal  chains  of  the  Alps,  the 
Bernese  Alps  in  the  north,  and  the  Pennine 
and  Lepontine  ranges  in  the  south.   The  trans- 
verse valleys  are  shorter  and  more  abrupt; 
th^  lie  athwart  the  main  line  of  the  ranj^es 
and  are  dttting^ihed  by  a  regular  succession 
of  narrow  gorges  and  level  mountain  glade*. 
The  largest  are  formed  by  the  river  Renss  in 
Switzerland,  the  Adige  (Etsch)  in  the  Tyrol, 
the  Rhine  between  Coire   (Chur)   and  Lake 
roiistance,  and  the  Rhone  between  Martigny 
and  the  Lake  of  Geneva.    The  glaciers  (of 
which  there  are  over  1.000)  slide  down  ia 
solid  masses  of  snow  and  ice  from  the  emer 
regions;  some  conthnie  tiieir  courses  for  20  or 
30  miles,  forcing  their  way  through  the  deep 
channels  of   the  huge   ravines  by  which  the 
!*v.utit.uii    sides    arc    furrowed.     The  Alpine 
pisscs  depend  on  the  configuration  of  the  val- 
i  y  systems.    Several  of  those  passes  are  par- 
tolly  the  result  of  human  labor.    Some  of 
Acm  communicate  between  valleys  confined  to 
the  north  or  Swiss  side  of  the  Alps,  and  of 
fteie  Ae  most  celebrated  are  the  Grimsel  and 
Fnrka  passes  at  the  head  of  the  Rhone  valley, 
connecting  it  respectively  with  the  Haslithai  or 


upper  part  of  the  Rcrncse  Oberland.  and  the 
lirserctithal,  or  head  t)f  the  valley  uf  the  Reuss, 
and  the  Gemmi  or  Daube  Pass  (7.265  feet),  a 
remarkable  piece  of  engineering  skill,  forming 
the  only  lateral  communication  between  the 
Bernese  Oberland  and  the  Rhone  valley.  Other 
peases  connect  Switzerland  with  Italy,  the  most 
important  being  that  of  the  Great  Saint  Ber- 
nard in  the  Pennine  Chain,  that  of  the  Simplon 
in  the  Lepontine  Alps,  the  Saint  Gothard 
(q.v.)  at  the  head  of  the  valleys  of  Reuss  and 
Ticino,  and  those  of  Bernardino,  Spliigen, 
Bemina,  Septimer.  and  others  leading  from  the 
Grisons  southward.  Altogether  about  40  com- 
mczical  highways  pierce  the  Alps^  besides  a 
larger  number  of  natural  passes  unprovided 
with  roads.  Of  the  great  pass-roads  connect- 
ing Italy  through  Switzerland  with  southern 
Germany  the  most  important  in  Roman  times 
and  in  the  Middle  .\gcs  was  the  Septimer  Pass 
(7,580  feet),  cunnccting  the  head  of  the  Val 
BregagUa  with  the  Rhine  vaUegr  above  Char  fay 
wwr  of  the  Ohcrhalbsteitt  and  the  Albula.  The 
Sauit  Gothard  was  not  known  to  the  Romans, 
but  was  frequented  by  pilgrims  in  the  13th  ceii- 
tur>'.  The  Simplon  pass  (6,600  feet)  was  a 
paved  Roman  road;  the  railway  tunnel  which 
runs  under  it  was  opened  in  1906.  The  Great 
Saint  Bernard  pass  (8,110  feet)  connecting 
Switzerland  with  Italy  starts  on  the  Swiss 
side  at  Martigny  in  the  valley  of  the  Drance, 
and  ends  at  Aosta  in  the  Dora  Baltea  valley. 
The  famous  hdspire  of  Saint  Bernard  is  men- 
tioned in  documents  of  the  10th  century. 

The  avalanches  of  Switzerland  are  famous 
for  their  destructive  propensity,  but  on  their 
record,  year  by  year,  mey  do  not  cause  any 
appalUug  kes  of  life  or  property.  The  mighty 
force*  of  nature,  in  storms  at  sea,  inundations 
and  cyclones,  raiise  probably  a  much  greater 
proportionate  loss  of  hfc  and  property  than 
do  avalanches.  Though  they  fall  all  the  year 
round  in  Switzerland,  spring  is  the  great  time 
for  avaUnches.  During  that  period  some  cf- 
them  descend  with  remarkable  regularity  in 
paiticuhr  pbces  and  at  recognized  spots.  The 
snow  piled  up  during  the  winter  on  the  grass 
slopes  below  the  (summer)  snow-line,  gradu- 
ally loses  its  cohesion  as  the  spring  meltini.;  ad- 
vances and  glides  down  to  its  appointed  place 
according  to  the  trend  of  the  ground.  In 
places  where  huge  masses  of  snow  are  cdllected 
above  steep  declivities  terminating  in  narrow 
outlets  the  avalanches  descend  with  terrific 
roar  and  pressure  against  the  lines  of  defence 
—  the  forests.  For  this  reason  the  forest 
laws  of  Switzerland  are  very  strict.  Every- 
thing is  done  to  preserve  the  natural  rampart 
afifordcd  by  a  mass  of  pines,  and  no  one  is 
allowed  to  fell  •  tree  on  his  own  ground  with 
government  consent.  Where  avalanches  fall 
regularly  every  year,  stone  galleries  are  built 
or  tiMinels  are  mined  out  of  the  solid  rock  to 
protect  roads.  Many  protective  devices  arc  em- 
ployed to  arrest  the  torrents  of  ice.  snow  and 
slush  so  that  the  danger  from  them  has  largely 
diminished.  The  so-called  Stouh-Lmvine  or 
Dust-Snow  avalanche  is  the  most  dangerous  on 
account  of  its  suddenness,  and  the  most  dif* 
ficult  to  provide  against.  This  is  a  collection 
of  loose,  freshly-fallen  snow  which  has  been 
caught  up  III  tine  of  those  sectional  tornados 
that  spring  up  on  the  mountain  slopes,  and  is 
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dri\cn  down  on  the  wines  of  the  wind  to  the 
valky  livlow.  The  Sciilaii-i^tkme  or  Stroke- 
A\;il.mche  is  the  usual  spring  variety,  which 
jKNir  down  the  slopes  like  a  twiftiy-flomnir 
river.  Tiiis  is  the  type  that  caa  be  more  sac> 
oeulttUy  rcsvlatcd.  It  has  a  secondary  form 
in  the  Grumd-Lawine  or  Rrmind  avalanche, 
which  carries  earth  and  nitiMsh  with  it  and 
performs  a  hciiefirial  task  iii  hririijin^;  dowrr 
soil  from  the  heights  to  the  plains.  \\  hcnas 
the  avalanche  is  snow  tn  guick  movemeot 
toward  the  valleys,  Ac  gladcr  is  snow  (preswd 
iirto  ke)  ta  slow  flMtvcMcnt  See  QuaxM. 
Pmoo;  GLAcm. 

Rivers  and  Lakes.—  Owinc  to  its  moun- 
tainous nature  Switzerland  i>  naturally  a  laud 
belonginf^  to  many  river  systems,  thou^;li  none 
of  ^tbe  nvers  acquires  such  a  sixe  within  its 
limits  as  to  become  of  much  miTinabie  intpor- 
tance.  Its  position  as  the  centre  of  the  pnnci' 
ml  watersheds  of  Europe  has  been  referred  to. 
(ireat  rivers  take  their  ori^'in  in  Switzerland 
and  attain  their  chief  development  in  other 
countrits  Moth  the  Rhine  and  the  Rhone  rise 
here,  as  well  as  the  Po  and  the  Danube.  The 
first  Ikrtt  spring  from  the  Saint  Gothard 
raountaia  hum,  but  tlie  Rhine  is  formed  by 
the  jtmctfon  of  ifkrte  distinct  head-streams,  the 
Vonler,  Miitcl  and  Hinter-Rhine  It  flows 
north  into  tlic  Lake  of  Constance,  and  thcnre 
west  to  SchaufThauscn,  wht  ro  it  forms  the  cele- 
brated falls  of  that  name,  tiic  largest  in 
Eniope  in  vohune.  It  is  navigable  for 
vessels  at  Coire  in  the  canton  of  Gri- 
soos  for  yesscb  of  150  tons,  hot  its  navi- 
gation properly  begins  below  the  falls  Its  prin- 
cipal amuent  >n  Switzerland  is  the  Aar,  wnich, 
a  iter  travel  siu^;  the  I  .akrs  of  Bricnz  and  Thun. 
Winds  across  ihc  Swiss  plateau  to  join  the  main 
stream  about  midway  l>etween  Lake  Constance 
and  Basel.  The  Rhone,  said  to  be  the  most 
rapid  of  the  larger  rivers  of  the  world,  rises 
in  the  Rhone  placicr  (V'alais),  flows  northwest 
into  the  I.ak»  of  deneva,  issues  thence  at  the 
town  of  (icncva  undi  r  the  name  of  the  Arvo, 
and  quits  Swiss  territory  about  10  miles  below. 
The  w.-iters  w  liich  the  Po  receives  from  Swlts- 
erlaod  are  carried  to  it  by  the  Tidao.  and 
tittreby  to  the  eastern  bay  of  the  M«liter> 
raacan;  tliose  which  the  Danube  receives  are 
carried  to  it  by  the  Inn  and  taken  thence  on  to 
the  Bla^k  Si  .>  i  h<  lake>  and  mountains  lorm 
a  more  important  hydrof^raphical  feature  than 
the  rivers.  The  former  are  remarlcable  for 
their  ntunbcr,  size,  di  pth  and  the  fprandear  of 
their  scenery.  The  largest  Like,  that  of  Geneva 
(also  known  as  Lake  Leman),  has  an  area  of 
about  220  square  miles;  Lake  Constance,  in  the 
norihe.isi.  Ii.is  JUs;  K(|u.irc  niil<  s.  Both  of  these, 
as  well  ,is  MaK>{H>ri-  on  the  .south  side  of  the 
Alps,  helun^  partly  to  other  countries;  hut 
within  ihc  limits  uf  Switzerland,  and  not  far 
from  its  centre,  arc  Lake  Neuchitel  (93 
square  aiiles).  with  Morat  and  Rienne  in  its 
vicinity,  Thun  with  its  feeder  Bnenz.  Lucerne 
or  \  ierwaldstattcrser,  Scmpach,  Balde^'ir.  Zuk, 
Zurich  antl  \\  alleiistattersee  All  these  in- 
ternal lakes  Ik-Iouk  to  the  basin  of  the  Rhine. 
The  greatest  depth  of  Lake  Cieneva  is  L015  feet, 

KlaciuK  the  bottom  at  about  200  feet  above  sea- 
;vcl;  the  bottoms  of  the  lakes  on  the  southera 
side  of  the  Alps  are  below  the  level  of  the  sea. 
Rapid  mottntain  torrents  fced*nsar^  all  Ac 


Swiss  lakes,  entering;  their  upper  ends  tfiid^ 
charK<  d  with  sediment,  which  is  deposited  whfii 
the  rivers  enter  the  lake,  to  leave  it  ai  Ike 
lower  end  as  clear  streams.  Thus  the  lake* 
filter  and  regulate  the  rivers,  thereby  protectinif 
ncariy  all  the  lower  valleys  of  the  countr*  fror 
serious  floods.  The  Aar  formerly  ovrrflowed 
its  hanks,  hut  this  has  been  remedied  by  ih' 
construction  of  .i  canal  to  divert  the  river  into 
the  Lake  of  Bienne,  hy  whi^  die  lOWCr  COOTM 
of  the  stream  is  regulated. 

Geologf  and  Minerals.—  The  most  rcmsifc* 
able  feature  in   the  complicated  geoloeinl 
Stractnre  of  Svritzerland  and  of  the  .Mps  Kcn- 
erally  is  the  exti  nt  to  wh;ch  the  flank.'  of  the 
.Alps  have  been  folded,  contorted  and  inverted 
by  the  trcmetulous  forc«  s  that  led  to  the  eleva- 
tion of  these  mountains.   A  typical  example  i* 
presented  by  the  Saint  Gothard.  where  the  cen- 
tral core  cn^s  out  at  the  simmit  of  the  hdirr 
and  die  strata  on  eadi  side  of  it.  north  and 
south,  dip  inwards  toward  the  base,  so  jhat 
when  seen  in  section  they  would  prrs<  nt  the 
appearance  of  tin   ribs  oi  a  lan  radiatinc  from 
a  single  point.    All  llie  loftiest  .'Mpiitc  ranges 
have  a  nucleus  of  granite,  on  which  gneiss  and 
mica-stote  recline  generatljr  at  a  high  angle.  On 
the  west  of  the  pbteati  the  Jura  give  their  name 
(Jurassic)  to  the  rOckS  of  which  thi  v  are  com- 
posed; the  mountains  on  the  ea<;t  arc  main'T 
formed  of  unciss  an<l  mica-schist  with  vanou* 
slates  in  places,  especially  in  the  Orisons.  The 
Swiss  plateati,  stretchtm;  from  southwest  to 
northeast  between  the  Cieneva  and  Constance 
lakes,  mav  be  described  as  an  area  of  Tertianr 
(principally  Miocene)  depotdts  <;<paratinK  the 
two  mountain  regions  composed  chielly  of  rocks 
of  more  ancient  date.    Switzerland  is  fu  t  rich 
in  minerals;  iron  ore  is  found  and  worked  at 
various  places.   Asphalt,  sulphur  and  Salt  OCCOT 
in  certain  districts,  and  former^  aracntifcvoas 
oopper  and  lead  ore  were  cxtraeiked  m  the  ca»^ 
ton  of  Grisons.    A  pro&table  source  of  na- 
tional wealth  is  provided  by  an  abundance  of 
mineral  springs     Thtrmal  .iih!  moiinnal  bath* 
are  dotted  all  over  the  country.    Baden  (q  v  ). 
the  chief  uf  the  haih  centres,  enjoys  a  most 
salubrious  climate  and  its  hot  springs  have 
been  celebrated  siace  Roman  times.  Other  cele- 
brated health  resorts  are  those  of  Schinznadi 
in  Aargau.  PfeflFers  in  Saint  Gall.  Lcuk  or 
Loueche  and  Saxon  in  Valais.  Saint  Moritz  in 
the  l>eautitul   Kngadine,  with   Bernhardin,  Fi- 
deri>-  .ml  Schuls-Tarasp,  .Mvi  ncu  and  Scvncns; 
Blumcnsicin.  V\  eissenburg  and  others  in  can* 
ton  Berne:  Weissbad  near  Appenaell.  StacM* 
besg  in  Glanis,  Seewen  in  Scnwyi.  and  Seh- 
wendi-Kaltbad   in   UnterwaJden.  Altrvether 
there  are  close  on  400  health  resorts  in  Switi- 
triand.    many    containing    luxurious  hotrK 
Kurhauser,  casinos,  clubs  and  theatres,  with 
numerous  attractions  for  devotees  of  winter 
sports  and  tennis  lawns.   Native  imiitttnr  mid 
initiative  have  so  sucrrssfullv  exploited  the 
infts  of  nature  that  Switzerland  has  become  the 
"lila\ jr(ii:tid  of  iMirope"  —  if  not  of  the  wcr' I 

Climate.  The  crest  of  the  .Mps  forni>  a 
huge  dividing:  wall  fwrtween  the  polar  and  the 
equatorial  winds,  the  latter  of  which  f  reqoenilr 
deposit  their  moisttnv  in  the  form  of  ramfafl 
on  the  MOthem  sirJe  of  the  ransrr  The  he^t- 
known  wind  is  the  hdkn,  a  warm,  moist  south 
wind  dwt  bbwa  widi  gmtt  velocity  ia  esMem 


Digitized  by  Google 


Digitized  by  Google 


'  •    H   A._uVji__S_A  vloiK.'C^.... 
1   


10 


B 


D 


H 


gWrrZBRLAND 


141 


Switzerland  and  the  upper  valleys  of  [he  Rhine, 
Rtitss,  Rhone  and   I.inth,   and  is  frequently 
Mknred  by  heavy  rain     On  its  approach  the 
thermometer  rises  aod  the  barometer  fails 
rapidly;  presently  a  fierce  Storm  breaks  out. 
The  fohn  is  calculated  to  blow  for  17  days  in 
spring,  five  days  in  summer  and  16  days  in 
autumn.  The  cold  north-imrthea'^t  wind,  known 
i  V  the  French  name  of  btsc,  blows  in  the  direc- 
iior.  of  Geneva  between  the  Bernese  Obcrland 
ifae  Jora,  but  is  little  noticeable  in  summer. 
Various  local  windb  prevail  at  the  higher  levels 
■■  !  :ire  of  (?rcat  importance  to  invalids,  e-g., 
the  uniform  morning  wind,  hlowinjr  down-hfll, 
in  regular  alternation  with  the  evenlnij  wind, 
Mowing  up-hill.    The  higher  inhabited  regions 
m  Swnzerland  may  be  divided  into  three  rones. 
The  lowest  of  these,  the  hill  region,  between 
Ar  elevations  of  1.300  and  2.600  feet  above  sea- 
kvcl,  embraces  the  banks  of  the  lakes  in  north- 
east and  central  Switzerland  and  the  adjacent 
mountain   slopes.     Great  heat   often  prevails 
here  in  summer,  though  a  pleasant  relief  is 
liffitrded  by  the  lake  baths.    Lake  Constance 
IS  the  warmest  of  the  inland  waters,  with  a 
temperature  of  68^  to  75*  F.   The  second,  or 
tnountain  region,  extends  from  2,600  to  3,900 
leet.  a  district  of  numerous  towns  and  viltaRes. 
The  third,  or  Alpine  rcKion   (3, 900  to  6,?>0 
feet),  presents  a  much  lower  temperature  and 
dry,  clear  weather  suitable  for  certain  classes 
of  invalids  suffering  from  lunje  disease.  At 
Sili-Maria,  in  the  upper  part  of  the  Engadine 
niley,  the  mean  January  temperature  is  I7ii' 
P.;  mean  July,  53°.  and  the  mean  of  the  ^ole 
year  34°.    In  Kf'eral  the  valleys  have  a  severer 
winter  than  mountain  peaks  of  equal  elevation. 
a$  the  colder  and,  therefore,  heavier  air  steadily 
aaia  down  to  the  bottom  of  the  hollows.  At 
daocs  nordi  of  the  Alps^  socfa  as  Ziirich  and 
Bene;  the  normal  winter  temperature  is  about 
38*  P.,  the  summer  temperature  from  50*  to 
64*  or  upwards ;  at  nmeva  the  corresponding 
temperatures  are  as  liifih  as  33"  and  ^i^)".  Some 
of  the  high-lyiiiK  valleys,  especially  tlu)sc  that 
are  open  to  the  cast  and  closed  to  the  west,  are 
faceliously  said  to  have  nine  months^  winter  and 
Aitc  months'  cold 

Flora  and  Famwy— The  dtiferences  of  ele- 
vation affect  equally  the  climate  and  the  natural 
productions  of  the  soil,  hence  few  countries  in 
Europe,  evt n  uf  larger  extent,  can  Ini.ist  of  a 
more  varied  vegetation  than  Switzerland.  The 
flora  cf  the  Alps  is  one  of  peculiar  interest. 
Like  adl  great  mountain  ranges  the  Alps  harbor 
a  Conriderable  number  of  plants  foundf  nowhere 
else,  and  of  those  which  are  found  elsewhere 
the  majority  do  not  reappear  in  the  plains  and 
vallcvs  below,  but  in  distant  mountains  or  in  the 
Arctic  regions.    Out  of  upwards  of  species 
belonging  to  the  Alps,  but  not  to  the  adjoin- 
iag  lowlands,  nearly  one-fourth  are  absolutely 
restricted  to  these  mountains,  and  nearly  a  fifth 
are  found  also  in  the  Arctic  regions,  these  be- 
ijig  what  are  hence  known  as  Arctic-Alpine 
plan'-     .\s  the  elevation  ascends  there  a 
trrailu  fl  change  in  the  aspect  of  the  vegetation, 
aIkcH  has  txen  divided  into  seven  regions.  In 
eomparuson  with  adjacent  countries.  Switzer- 
land possesses  few  forests,  and  Aese  have  lit- 
tle encct  in  increasing  the  atmospheric  moist- 
Bic  or  in  moderating  the  extremes  of  tempera- 
tare.  In  the  valleys  at  the  haae  of  the  moun- 
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tains  chestnut  and  walntit  prow  freely  even  on 
the  north  side,  while  in  the  valleys  opening 
toward  the  Mediterranean  lies  a  /one  occupied 
by  these  trees  while  still  at  a  considerable  ele- 
vation.   Higher  up  is  the  zone  of  the  beech, 
maple  and  other  ordinary  foliage  trees  reach- 
ing to  about  4,000  feet,  and  then  the  zone  of 
firs  and  pines  rising  about  1.000  feet  higher. 
This  region  is  followed  by   one   of  Alpine 
shrubs,  among  which  rhododendrons  (<'.\lpinc 
roses"),  heaths  and  whortleberries  are  conspicu- 
ous, along  with  larches  and  two  species  of  pine, 
Uie  dwarf-pine  and  the  cembra-pinc,  remark- 
able for  its  edible  seeds  and  peculiar  to  this 
zone.    The  shrubs  cease  to  grow  at  about  the 
height  of  7,000  feet,  but  the  Alpine  plants  that 
cover  the  pastures  intermingled  with  the  shrubs 
ascend  to  the  snow  line,  and  even  beyotid  in 
places  too  steep  for  snow  to  lie.   Heer  collected 
about  100  different  species  of  flowering  plants 
above  die  snow  Hmits  on  the  peaks  of  the 
Orisons  at  about  8,500  feet;  24  species  have 
been  observed  on  the  Grands  Mulcts  on  Mont 
Blanc  at  a  hcik'ht  of  fr.-m  9,M)0  to  10,^)00  feet; 
and  the  sides  of  the  Pizze>  Centrale  on  the  Saint 
Gothard  have  been  kituwn  in  .Augnst  to  spread 
to  a  considerable   distance   the   fragrance  i>f 
the  flowers  w  bich  covered  them  in  patches.  The 
celebrated  edelweiss,  which  all  Alpine  tourists 
eaccily  collect,  is  the  most  retiring  of  these 
siiuw  region  plants.    Of  utility  plants  the  rli.ir- 
acirristic  product  of  the  plain  and  lower  regions 
is  the  vine,  which  grows  up  to  about  1,800  feet 
above  sea-level.    The  hilly  or  lower  mountain 
region  up  to  4,000  feet  produces  good  crops  of 
barley  and  oats  and  excellent  pastures.  Above 
this,  in  the  Sub- Alpine  region,  up  to  5.500  feet, 
no  regular  crops  arc  gmwn;  in  the  upper  Al- 
pine   region    the    vtgciaiion    becomes  more 
sinn'cd  and  the  variation  of  the  seasons  is  lost. 
BcNond  lies  perpetual  snow.   Many  parts  even 
of  the  lower  parts  of  the  ooontry  are  stony  and 
sterile,  but  no  spot  that  can  be  turned  to  good 
account  is  left  unocctmied.  Though  chiefly  an 
agricultural  cnnntry,  Switzerland  catuiot  grow 
enough  crops  to  support  its  population,  so  that 
the  majority  of  the  foodstuffs  have  to  be  im- 
ported.   The  productive  land  is  cut  up  among 
some  300/X)0  peasant  proprietors  w  ho  raise,  be- 
sides the  crept  already  mentioned,  wheat,  spelt, 
r>e,  potatoes  and  tobacco,  and  mannfacture 
cheese,  condensed  milk  nnd  wine.    Nearly  .^0 
per  cent  of  the  cntin  area  is  unproductive  and 
about  3<i  per  cent  is  under  grass  and  meadows. 
Considerable  (quantities  of  fruits  are  grown. 
Among  domestic  animals  the  first  place  belongs 
to  the  homed  cattle.   At  the  last  census  there 
were  in  the  country  136,613  horses,  1.615.6^ 
cattle,  171.635  sheep.  ??n,(X)0  pigs  and  358.000 
goats.     In  the  suninier  the  cattle  are  fed  on 
the  tuimti'i'is  nin'.njtain  pastures  or  "al]is,"  luit 
of  their  winter  fodder  a  large  proportion  has 
to  be  imported.   In  Several  cantons  bee-keep* 
ing  and  silkworm  culture  are  carried  on* 
Among  the  wild  animals  are  bears,  wolves, 
chamois,   goats,  boars,  stags,  badgers,  ff)xes, 
hares,  otters,  squirrels;  birds  of  prey  of  large 
dimensions;  the  snipe,  heathcock,  cuckoo,  black- 
bird and  woodpecker.    The  lakes  and  rivers 
produce  a  varied  abundance  of  fish. 

People.—  The  Swiss  are  a  mixed  people  as 
to  race  and  langua^  The  bulk  of  die  popula- 
tion is  of  Tcotome  racc^  b«t  the  Latm  race 
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(partly  French,  nrtly  Italian)  compoic  nearly 
three-sevenths  of  the  whole.  The  Swiss  Teu- 
tons belong  to  the  Alcmannic  stork  and  still 
speak  a  dimcult  Alcmannic  dialect  usually  called 
bwiss  German  or  simply  Swiss.    They  occniiy 
th(  whole  ot  the  upper  Khine  valley,  as  far  as 
its  (  \trt  mt  wc'stt  rn  an^;Ic  at  Basel,  consequently 
the  whole  of  the  Helvetian  hishlands  ^ing 
north  of  the  Centrml  Abts,  besides  the  upper 
Rhone  valley  down  to  Sion  or  Sitten.  utnlcr 
the  Bernese  Alps.    The   rest   of   the  npptr 
Rhone  valley  and  the  western  slopes  of  the 
Jura  arc  French,  comprising  the  cantons  of 
\'alais,   Valid,   (ieneva   and   Xeuchatel.  The 
Italian  portion  is  made  up  of  those  parts  which 
belong  to  the  basin  of  the  Po  —  the  whole  of 
the  canton  of  Ticioo  and  the  vaUcy  oi  Po*- 
chiavo  in  the  Grisons.  Along  the  head  streams 
ut  the  Rhine,  in  the  valleys  u!  the  Grisons.  and 
in   the  region  V)otwccn   these   rivers   and  the 
banks  of  the  upper  Inn,  and  even  still  farther 
eastwards,  in  some  Tyrolcsc  valleys  beyond  the 
Swiss  frontier,  are  scattered  tbe  Riiaonsh- 
speaking  people,  whose  language  at  first  sight 
seems  fike  a  sort  of  connecting  Knk  between 
German  and  Italian.    These  arc  the  interesting 
Rhato-Romancc  tribes,  which  had  long  failed 
to  receive  the  attention  of  the  scicntilic  world. 
Critical  research  has  since  estahhshed  that 
Rumonsh  b  an  entirely  independent  Neo-Latin 
tongue,  standing  on  the  same  level  as  Spanish, 
Portuguese,  Italian,  Languc  d*Oc.  Moldo-Wal- 
lachian   (Kunianian)   and  LaiiKUC  d'Oil.  Ru- 
monsh has  two  ni  tiu  <li.ilect^   -  ihe  Overland 
dialect  or  Rumonsh  prujur,  divided  into  two 
sub-dialects,  the  Sur-Selviau  and  Sub-Sclvian, 
and   the   Engadine   or    Ladin  dialect  (see 
RuiiTu).  Yielding  to  the  presmre  of  tbe  vig* 
orous  Teutonic  tribes,  the  Rnaeto-Rcjnance  races 
became  at  last  confined  to  the  solitary  upland 
valleys,  where  ihcy  still  continue  to  eke  out  a 
laborious    existence.     Their    speech    is  also 
stcadilv  yielding'  to  encroachments  and  is  grad- 
ually bcln^,  supplanted  either  by  German  or 
itakan.    As  the  Swiss  races  differ  in  origin 
and  language,  SO  also  do  thdr  temperainental 
characieristics    vary.     The    French    Swiss  is 
active  and  vivacious;  the  Italian  Swiss,  fury 
and   irritable;    tlic   German   Svsiss,  calm  and 
thoughtful.    Yet  with  all  their  racial  and  spir- 
itttai  <fivergenccs,  a  fervent  patriotism  is  com- 
mon to  all  of  the  Swiss  people.  Independence 
and  liberty  are  the  kejmotes  of  their  existence. 
There  is  no  desire  among  the  German.  French 
or  Italian  Swiss  to  be  united  with  their  neiiih- 
bors  of  corresponding  nationalities    It  h  t^  l  i  <n 
said  that  the  Swiss  as  a  people  often  suttcr  m 
the  indgmeni  of  totirisis  by  failure  to  live  up  lo 
their  reputation  as  a  •mmmtam  people* — to  a 
glorious  "Alpine"  character.     In  truth,  how- 
ever, the  i<lea  that  dwelling  in  a  mountain  re- 
giot)  has  an  ennobling  intiuence  on  the  human 
^aracter  is  mostly  fallacious.    The  Swiss  are 
expeaed  by  the  traveler  to  carry  themselves  in 
all  things  with  the  pride  and  dignity  of  people 
who  arc  lx)rn  and  bred  in  the  onKinal  home 
ot  Kiiropean  liberty     Hut  civilizations  and  tra- 
ditions 111  human  freedom  have  always  licKun 
on  the  plains —  by  seashore  and  nvcr  bank.  If 
all  the  facts  are  taken  into  account,  it  is  rather 
a  handicap  than  an  advantage  to  a  race  to  in- 
habit a  mountain  country,  for  in  the  earlier 
itadcs  of  civiHsaiion  the  aHHintaiD  fastnesses 


have  imposed  upon  them  the  duty  of  shclieriag 
alike  fleeing  patriots  and  criminal  fugitives 

from  justice.  In  later  sta^'cs.  again,  mountaitti 
interfere  greatly  with  develi 'pmeiit  cf  the  ma- 
chine ry  ol  ( i vilizatii  111.  It  has  been  facctinii^h 
pointed  out  that  mountain  air  sharpen.^  the  ap- 
petite more  than  the  wits,  and  there  arc  some 
diseases  attacking  particularly  the  brain  wbich 
are  almost  peculiar  to  mountain  dbtricts.  Tbr 
one  favorable  national  circumstance  of  the 
Swiss  is  that  thdr  central  position  in  regard  Ic 
the  great  plains  of  F.uropc  has  put  mem  in  the 
track  of  all  the  chief  currents  of  civilixatioo. 
What  they  have  achieved  in  spite  of  the  handi- 
cap of  their  mountains  is  one  of  the  manrdoot 
stories  of  the  human  race.  To  these  massive 
barriers  they  owe  in  the  main  ihtit  sense  «f 
national  unity. 

Industries;  Chief  Towns.-- The  Swi-s  de- 
pend for  their  support  on  various  branches  of 
industry,  to  which  much  attention  has  been 
given  ol  late  years.   There  are  now  large  sUk 
and  cotton  factories,  while  the  watcb-making 
industfv  established  in  Gene\  a  since  the  end  ol 
the  16th  centurj'  has  Iouk  been  famous.  Other 
industries  arc:     Emi)roidery,    musical  l>oxc>. 
chocolate  (Suchard.  Cailler,  etc.),  shocmaking. 
straw  plaiting,  wood  carving,  aniline  dyes,  pot- 
tery and  aluminum.    Asphalt  is  worked  hf  sa 
English  company  at  Val  de  Travera  and  ncn> 
chatel.    In  the  lowlands  the  chief  occupations 
arc  agriculture,  horticulture  and  wine  growinft 
In  the  highlands  almost  the  sole  industry  is  the 
rearing  oi  livestock.   The  principal  imports  are 
cereals,  fruits,  vegetables,  colonial  prooDCC.  ani- 
mal food  substances,  iron  and  minenl  prodnds. 
Being  an  inland  eoontry,  Switserbmd  us  direct 
commercial  intercourse  only  A%ith  the  surround- 
ing states;  bnt  the  trade  with  other  countriei, 
especially  r,;i.it  IJritain  and  tlu   I'luJcd  State*, 
is  very  imjKjriant.   A  source  of  enormous  prc-ht 
is  the  catering  for  the  thousands  of  tourists 
who  invade  the  coimtry.  Switxerland  is  noted 
for  its  hotels,  and  it  is  no  ennggemtion  to  ttf 
that  the  Swiss  are  the  most  expert  artists  in 
hotel-keeping.     The   Urge   modem  establish- 
ments at  Geneva.  V'evcy,  Zurich,  Lucerne.  Imer- 
laken,  etc.,  are  niod<  Is  ol  comfort  and  orgamia- 
tion ;  the  smaller  hotels  are  often  equally  wrQ 
conducted,  and  indeed  a  really  bad  tttn  is  rmrdy 
met  w  ith  in  French  or  German  Switaerland  la 
normal  times  the  prices  are  exttaoidi— rily 
moderate.    A  flourishing  occupation  is  that  of 
the  professional  guid' .  who  is  indispensable  fOT 
expeditions  among  the  higher  moimtains,  espc* 
cially  on  those  wfaicfa  involve  the  passiigc  of 
glaciers.    As  a  class,  these  guides  are  intfB* 
gent  and  respectable  men,  well  versed  in  their 
duties  and  thoroughly  acquainted  with  the  peo- 
ple and  resources  of  the  cowilnr.    The  town 
life  of  the  Swiss  is  stronglv  aftccted  by  ihf 
hotel  life  of  the  tourists.    The  inhabitants  are 
generally  well  educated  and  proficient  in  lan- 
guages.  Offering  asylrnn  as  it  does  to  political 
and  social  rebels  of  all  cotmtries,  Swftacrlaad 
is  a  land  of  international  clearing  hoose  for 
thought  and  theory.    For  many  ^rears  It  has 
been  the  free  and  open  labonHor>-  in  which  the 
schemes    (tf    anarchists,    Bolsheviki.  Nthilt*tv 
Vounk'  Ktrvi>tian  and  Young  Turkey  exiles 
batched.    During  the  European  War  the  coon- 
try  was  the  mecca  of  diplomats,  coiKpiratcr* 
and  high-bora  ralugees.  The  Geihc,  the  Ten- 
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tonic  and  the  Slav  new  thought  of  the  day  arc 
all  understood  and  discussed  in  Switzerland, 
and  die  Swiss  book  stores  are  the  most  cosmo- 
poBtan  and  representative  in  the  world.  There 
are  few  important  towns,  the  dilef  bdng  Ztiridi, 
Basel,  Geneva,  Bern  (the  federal  capital), 
Lausanne,  Saint  Gallcii,  Chaux-de-Fonds,  Lu- 
ctrne,  llii  1  \\  iiucrthur  and  Neuchatcl.  Geneva, 
the  home  of  the  Red  Cross,  was  designated  the 
capital  of  the  League  of  Natioos  by  the  Allied 
Peace  Conference  of  1919. 

ConmraiiloHofw.— The  state  ndlroads  of 
Swit/crland  have  a  length  of  3,670  miles,  while 
there  arc  miles  of  foreign  railways  within 
the  confederation.  Owing  to  the  heavy  capital 
charges  ($-165,000,000)  the  slate  railways  do  not 
show  a  profit.  In  the  last  normal  year  (1913) 
Ikey  carried  91,546,639  passengers.  The  cars  on 
most  of  the  fines  follow  the  American  plan. 
On  the  waterways  and  lakes  22  companies  ofier- 
afc  170  steamers  and  barges.  The  organization 
cf  the  post  office  is  highly  efficient.  Tourists' 
Imggagc  may  be  transported  very  cheaply  by 
parcel  post ;  delivery  is  prompt  and  reliable. 
There  are  over  IfXXi  post  ofhces;  2,13.'^  miles  of 
tdesnph  lines  and  2,390  telegraph  offices. 
Evcfy  year  there  are  constructed  new  funicular 
rslrMOs  and  tramways  leading  up  the  moun- 
tain sides;  these  produce  a  Rood  profit— over 
3  per  cent,  and  arc  usually  privately  owned. 
In  June,  1918,  the  Swiss  National  Council 
adopted  a  project  of  Federal  subvention  of  a 
port  on  the  Rhine  at  Basel,  which  will  open 
flttt  river  to  commercial  traffic  between  Ger- 
wtttty  and  Switzerland.  To  counteract  the  pos- 
sibility of  drawing  the  republic  within  the 
sphere  of  German  economic  influence,  an  alter- 
native was  proposed,  by  which  Switzerland 
could  be  placed  into  direct  communication  with 
the  Mediterranean  via  the  Rhone  This  river 
could  be  made  navigable  for  the  20  miles  be- 
tween Geneva  and  Lyons  by  the  construction  of 
a  lode  at  Genissiat,  }usi  below  Geneva.  By 
tAi  route  Switaerland  could  chtahi  all  the 
products  necessary  for  its  existence.  In  .^pril 
1919  it  was  announced  that  Switzerland  had  ac- 
quired 28  vessels,  of  10,\000  tons  total  tonnage, 
to  be  attached  to  the  port  of  Cettc  on  the 
French  coast  (Guli  of  Lyons),  with  which  a 
special  line  wilt  connect  with  the  Swiss  rail- 
ways. The  installation  of  a  central  wardionac 
is  projected  at  the  Etang  de  Thau. 

Religion  and  Education. —  There  is  com- 
plete relif^ious  lil)erty  in  Switzerland  Accord- 
ing to  the  last  census  there  were  2,107,814  Prot- 
estants. 1,593338  Roman  Catholics  and  18,465 
Jews.  The  order  of  the  Jesuits  is  not  allowed 
within  the  oonfederatioR.  In  12  of  the  can- 
tons the  Proicstanta  focm  the  nujority;  the 
Cadiolics  in  10.  The  latter  have  the  larger 
numlwr  of  clerics,  some  6,000,  under  nvc  bish- 
oprics, those  of  Basel  and  Lugano,  Chur,  Saint 
Gallen,  Lausanne  and  Geneva.  The  Protestant 
Church  is  Calvinistic  in  doctrine  and  Presby- 
terian in  form;  it  is  under  the  supervision  of 
the  cantonal  magistrates.  No  one  is  called  on 
lo  pay  taxes  specially  appropriated  for  the  SttfH 
port  of  a  creed  which  he  does  not  adhere  to. 
The  foundation  of  religious  orders  or  new  con- 
vents are  prohibited. 

The  Swiss  educational  system  is  both  gen- 
erous and  practical,  with  compulsory  attend- 
uce  (at  nine  years)  enforced  and  free  instruc- 
tian»  books  and  ntateriab  provided.  The  de- 


menlary  school  classes  are  mixed  and  contain 
up  to  45  children.  The  curriculum  assures^  to 
boys  and  girls  a  general  elementary  educatioa 
including  a  knowudge  of  French,  while  oon^ 
siderabte  tune  is  also  devoted  to  physical  exer- 
cise, carpentry,  needlework  and  cookery.  After 
a  four  years*  course  the  scholars  enter  the  sec- 
ondary schf)ols,  where  they  remain  till  15. 
.\ftcr  a  five  years'  advanced  course  in  the  sec- 
ondary school  the  scholars  have  the  option  of 
ultimately  entering  the  gymnasium  or  the  in* 
dnstrial  and  commercial  schools.  Up  to  tfie 
age  of  15  instruction  is  free;  after  that  the  an- 
nual fees  amount  to  60  francs  ($12).  There 
are  great  universities  in  the  chief  cities,  which 
arc  much  frequented  by  foreign  pupils.  The 
Swiss  technical  schools  are  second  to  none  in 
the  world;  they  teach  everything  from  waiting 
at  table  to  watch-making  and  science.  In 
mountain  villages  the  schools  are^kept  open 
only  during  the  long  Alpine  winter.  All 
through  the  summer  the  hoys  work  in  the  fields, 
while  the  masters  and  teachers  attend  to  their 
own  farms,  h  rom  ilie  primary  schools  to  the 
universities  there  are  splendid  facilities  for 
learning.  In  the  4,6W  primary  schools  there 
are  about  530,000  pupib  annually  under  12,023 
leadierft.  The  cost  of  these  institutions  is  lit- 
tle over  |10,000,000  a  year.  In  the  642  higher 
schools  there  are  about  60,000  pupils  annually 
under  2,000  teachers.  The  cost  of  these  is 
alx)ut  $1,500,()(K)  a  year.  Resides  these  there 
are  schools  of  agriculture,  dairying,  cununerce, 
etc.,  while  continuation  commercial  schools 
give  further  instruction  to  some  1(^000  puiriU 
yearly,  who  attend  vacation  and  evenuw  chuseSi 
In  the  seven  universities,  Basel,  Zfiricn,  Bern. 
Geneva,  Lausanne,  Frihourg  and  NcuchatcL 
there  is  an  avi  r.ij^c  of  9,fXK)  students  a  year,  of 
whcm  fullv  a  third  are  foreigners  An  aver- 
age of  15,1)00  children  a  year  are  treated  in  the 
correctional  schools,  and  some  1,300  in  28 
schools  for  the  feeble-minded.  There  are  14 
special  schools  for  deaf-mutes,  with  an  average 
of  700  pupils  a  year.  Special  attention  is  paid 
in  all  Swiss  educational  institutions  to  gym- 
nastics and  physical  culture. 

Government. — As  already  stated,  Switzer- 
land is  a  confederation  of  19  entire  and  six 
half  cantons,  which  have  been  united  for  fed* 
eral  purposes  since  1848.  The  present  constitu- 
tion, which  dates  from  2Q  May  1874,  vests  su- 
preme legislative  and  executive  authority  in  two 
chamliers — (1)  a  Stale  Council  (Standerath) 
of  44  members,  chosen  two  for  each  canton  and 
one  for  each  half-canton  for  three  years;  and 
2)  a  National  Council  (Nationalrath)  of  167 
elegates  of  the  Swiss  people,  chosen  also  for 
three  years  by  direct  manhood  suffrage,  one 
deputy  for  every  20,(KX)  of  the  population. 
Among  the  various  forms  of  government  de- 
veloped in  F.urope  that  of  a  federal  republic  has 
been  achieved  by  Switzerlaiul  alone  That 
country  may  claim  to  possess  the  only  truly 
democratic  government  in  the  world.  The 
Swiss  have  produced  great  results  with  small 
resources ;  they  have  shown  what  the  plain 
man  can  do  in  the  way  of  government  without 
the  help  of  a  ruling  rla^s,  of  gentlemen  of  lei- 
sure, of  tnillii inai M  >  or  of  professional  politi- 
cians. ^  An  ideal  democratic  constitution  should 
make  it  impossible  for  political  representatives 
to  impose  on  the  country  laws  which  the  people 
do  not  want  It  should  also  be  diffiodt,  if  not 
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?mi>o«;sihle,  for  a  small  majority  to  impose  con- 
stitutional changes  t<S  which  nearly  one-half  of 
the  electors  aie  opposed.  Yet  these  nhviuns  re- 
quirements are  consplcuovsly  aUscnt  in  dcnuy 
cratir  countries,  for  it  is  often  uncertain  how 
f  ir  l.uvs,  which  arc  easily  carrii  *I  through  a 
j).i'-li,ii:ii'in  or  congress,  arc  r<.ill\  \\antc«l  by 
the  iHvijfIc,  :itul  uhelher,  if  put  (>»  tlu'  iioi  uLir 
vntf,  rhey  would  have  even  a  bare  majority  in 
Iheir  favor.  The  expression  of  the  will  of  the 
people  as  an  aim  oi  government  is  altogether 
lost  sight  of  and  party  necessities  become  the 
sole  motives  of  political  action.  Another  re- 
quirement of  democratic  government  is  that  the 
political  machine  sh  'uld  tvork  as  >ni'>(i;lil\  is 
possifflc,  and  for  this  end  care  should  l»c  taken 
so  as  to  constitute  the  legislative  and  executive 
hodics  as  to  avoid  as  far  as  possible  the  polit- 
ical crises  consequent  upon  sudden  changes  of 
government  and  to  minimize  the  turmoil  and 
excitement  prodnced  by  elections.  The  Swiss 
h.ivt  i^.iKii!  rbiM:  dilTicnlt  problem';  witli  iitiio- 
tH)it\  .111  !  .  .ri^in.ilii V  ;  they  have  ovi il\  ( d  ,i  polit- 
ical jr.itlniir  in  wlihli  tlic  iiaiik  aiul  -iirt;  ex- 
prcsMun  lit  the  popular  will  antl  the  smooth 
working'  and  stability  of  Rovcrnmcnt  arc  ob- 
tained tu  far  greater  extent  than  in  zny  other 
country. 

Though  the  cantons  are  united  together  as  a 
confederation  or  "EidRcnosscnschaft"  for  mu- 
tual defense,  each  r<  ;.nii^  ir  >  imliv  i<liia!  imlc- 
pcndencc  and  governs  ilsclt  according  to  the 
constitution  best  suited  lo  its  own  re<iuiremcnts. 
In  these  various  constitutions  there  arc  grada- 
tions from  the  fullest  denwcracy  to  the  purest 
representative  forms;  but  pure  non-representa- 
livc  democracies  have  been  adopted  in  the 
smalli  1  I  .:tii> 111-  Mi,l\_  ^m  !)  fi.vm-  uf  ^-i  p\'(  itmn  nt 
beini.,'  hi  Jatl  imjji'j>-:k.4ltlt  cAvejU  atiu  iiL:  >iii.ill 

1)opulatinns.  The  united  ch;unbci  -  fi  vm  the 
rcdcral  Assembly,  to  which  is  conf:(U  i|  tlu  su- 
preme Kovcniment.  The  executive  authority  is 
deputed  to  a  Federal  Council  (Bundesrath)  of 
seven  members,  elected  for  three  years  by  the 
As'-embly,  the  president  and  vice-president  of 
which  arc  elected  annually,  and  arc  the  first 
maKiistr.iK  -  t.>  ih,  i  i  imt  li.  Tli<  .uncil  sils 
at  Hern,  which  is  the  iH-adiiuarurs  of  the 
federal  administration.  ThouRn  ranking  only 
fourth  in  point  of  population,  Bern  owes  its 
status  as  capital  (since  1K4S)  partly  to  its 
central  position  in  the  Swiss  tableland  and 
partly  to  the  historical  importance  of  the  canton, 
whicfi  is  itself  a  result  of  'hrt:  in  sition  The 
principles  of  the  refereiulurn  and  of  the  initi- 
ative are  in  r  e  By  the  former,  if  a  petition 
is  prescnlcd  by  30,0(M)  eitiretis  fur  the  alteration 
or  revocation  of  a  measure  jkinsi  d  by  the  legis* 
lature.  or  eight  cantons  demand  it,  the  law  in 
question  must  he  referred  to  the  direct  vole 
of  the  nation  The  latter  "■i^niitii  s  the  ri^ht 
I'l  any  50.000  citizens  tci  demand  a  direct  pop- 
ular vote-  <ri)  atiy  constitutional  question  The 
fctkral  ^'I'Vernment  alone  can  contract  ireatits 
or  declare  war;  it  also  controls  the  army,  posi.-j] 
•i>xirm.  finance  and  customs.  The  cantonal 
authorities  have  jurisdiction  over  rivil  and 
rrimitial  law.  jutiice.  police,  public  works  and 
sch<M>!s  The  pri  -.i(l<  nt  is  elected  aiinnallv  and 
r(Ti  i\4s  a  '-al.tr\'  ol  $i,7(Kl;  he  i"^  ii-iial!v  stic- 
ireilcd  In  tlic  vir(  prisident.  «h(ivi-  s.Tlary  15 
JJ,4fl(i.  ibc  -.<im  n  nnuieratif)!!  pai<!  to  tlie  i  ^hcr 
five  mcmlKTs  of  the  Himdesraih.  These  seven 
ufhcials  act  a^  ministers:  (I)  PoreigA  Affairs; 


(2)  Interior:  (3)  Justice;  (4)  Military.  (':■) 
Finance;  (6)  Agriculture  and  Industry.  (7) 
Posts  and  Railroads.    The  44  members  of  iIm 
Stale  Council  roceive  about  four  dollars  per 
day,  more  or  less,  as  tttpulated      the  caniom 
\\!iicli  elect  ;ui.l  pa>  tbein    Tin-  16/  mem{«r»  fi 
the    .\'.iiu>n.il   Cduiuii   arc   paid   from  ffder.«l 
fiiiulv  ai  till   r.ite  ol  four  doll.ir^  lor  each  dav 
of  attendance  and  an  allowance  tor  travclin«:  di- 
penses.  Qergymen  arc  not  eligible  as  dcputio; 
every  citiaeo  over  21  has  the  vote  and  is  di^bk 
for  election.    The  Swiss  are  keen  poUticiant 
and  go  industnVni-ly  to  the  jh^II^  for  the  chx- 
lion  of  reprc.senui'.n  e^  and  tor  tlu  scitU-ment  -A 
ilie  numerous  questions  rcferr<-J  t  .  ^htir  Jeci 
ston  by  direct  vote.    Out  of  8JV.U4  electors  in 
1912,  no  fewer  than  529,000  recorded  their  \u:e% 
in  a  referendum  held  that  year  on  the  oe« 
insurance  law  against  sickness  and  accideQt\ 
Under  the  operation  of  the   federal  CC41- 
stitution  the  Swiss  executive,  unlike  the  Britiib 
('al  iiiLt.  is  iviijf  rtiKW.il  K   .ill  at  .iiicr.  I  k*,  only 
KiaUuaUy  as  the  tcrui  ul  otiKc  os  ii^ch  member 
comes  to  an  end.    Nor  is  it  dependent  for  its 
existence    (and   this    is    a  highly  important 
point)  on  the  vote  of  a  majority  in  the  Federal 
Assembly.    Yet  the  Swiss  executive  like  the 
British  Cabinet,  but  unlike  the  ,\mcncan  Cabi- 
net, has  the  riKht  aiu!  (liit>  of  initi. itint;  Irgis- 
lation;  but  if  a  nuasure  ititrudu«.etl  by  it.  or 
having  its  support,  is  rejected  by  the  Asscmbi). 
that  measure  merely  disappears  inr  the  Mtae 
being.     Nothing  else  happens.    Tlurc  is  no 
political  crisis  and  no  general  election.  A 
Swi.<s  election  causes  no  uproar.    It  has  be- 
come the  habit  of  the  Assembly  to  <  Ivx  ;  mem- 
bers u»  the  Federal  Council  to  ilu  pnMdcnc) 
III  the  order  of  their  seniority  on  the  Council 
and  for  years  past  Swiss  presidents  have  sue- 
cceded  each  other  as  noiselessly  and  as  surely 
as  if  they  followed  each  other  by  right  of 
heredity.     With   some   difference,    the  State 

Council  'is  oljviously  modeled  on  the  l 
States  Seuali:.  but  has  not  the  puwct  oi  t«u- 
fyiiig  treaties.  By  means  of  the  referendum 
the  whole  body  of  the  electors  throughout  the 
country  acts  as  a  check  up<ni  the  elected 
representatives  in  the  Federal  Assembly,  and  the 
electors  can,  by  means  of  the  initiative,  if  neces- 
sary ahc  .u  t  .IS  a  ^[1111  Si\i-s  ri  (/M  vi  ni..ti  .ffj 
have  far  greater  frtedum  o'-  .u  tion  ihi»ii  tho>cni 
other  countries  bearing  a  piiU\  laltcl.  They  are 
not  bound  to  any  party  and  may  speak  and 
\«te  like  free  men,  since  the  rejection  ol 
government  measure  entails  no  poiiticai  oisis 
nor  an  election,  as  would  l»e  tne  caise  rh»- 
wherc,  In  Amt  ri(  a,  wbeiL  the  e\ei dtive  is  n<.'t 
dependent  for  its  exisience  oit  a  voir  of  i 
majority,  party  fechng  is  nevertheless  pt«- 
domiiutnt  as  in  Ent:land ;  the  loyal  party  maa 
hopes  to  receive  his  reward  in  the  ^hap*-  o4 
some  oflice  for  himself  or  patronage  for  the 
benefit  of  friend?,  .^il  Such  consideratiom  are 
i  tittrely  absent  in  Sw  ii/(  riai;d,  wIkh  althomth 
party  names  and  orKani/.*tioii>  h.ive  not  alto- 
gether »Iisupt>earcd,  their  meaning  and  int- 
portaiKC  are  negligihle.  and  no  orKaniTatkM, 
however  influential  and  weahhy.  can  contrtil 
politiis  The  referendum  and  initiative  have 
broken  p(ditica!  de*iK.>tism  and  party  >:o\em- 
!r>ef»t  in  Switrerlnnd 

I^CiU  government  is  entirely  in  the  bands  of 
the  cantonal  authorities,    tn  some  of  tbt 
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anller  canloiift  there  is  no  special  adniiii*tra-> 
tive  machinery;  all  the  male  citizens  astembltt 
n  the  open  air  at  stated  periods  and  trans- 
act the  pul)lic  business.  These  assemblies  are 
called  LatidcsRcmeindc.  The  administrations 
differ  in  the  larger  cantons  and  arc  carried  on 
by  popularly  elected  repreMnUtivcs ;  in  most 
of  them  the  referendum  ensta»  while  MMira  have 
also  the  popular  initiative. 

jodic&l  System.— The  Federal  Tribunal  or 
Fiiriilcs  Gcricht  is  stationed  in  Lausanne  anii  is 
ctnipu;-e<i  of  24  mcml>ers  with  nine  supplc- 
mtiitan,'  judges  appointed  by  the  Federal  As- 
KiTil  lv  Their  term  is  six  years,  and  they  ni^' 
be  re  elected.  The  prciMcnt  and  vieO'prest' 
deot  hold  office  for  two  years  and  are  aot 
e^ibk  for  re-dection  to  tfiose  posts.  The 
president  is  paid  $3,200  anmiall\  ;  the  others 
13,000.  Duiiied  into  thrrc  divisions,  the  tri- 
bunal has  final  jurisdiction  in  all  national  suits; 
private  suits  in  cases  where  the  value  in  dis- 
pute is  not  less  than  S600^  and  in  a^M*!  cases 
mvolving  not  less  tnan  the  same  amount. 
Nadonaf  soits  are  sndh  in  which  constitutional 
or  IcRi.'tlativc  matters  arc  concerned,  inter- 
cantonal  disputes,  or  appeal  against  the  deri- 
sions of  federal  authoriiii s.  It  tries  trc.i-o:)- 
ib\c  offenses  against  the  confederation,  the 
jur^'  being  popularly  elected  and  paid  two  dollars 
a  oay.  For  ordinary  civil  and  criminal  cases 
each  canton  has  its  own  judicial  system.  Capi- 
tal punishment  was  al>oIished  in  Switzerland  by 
the  tuw  constitution  of  1874,  hut  since  1.S79 
H^ci.il  c. nitons  h.ive  reintroduced  the  death 
penalty,  which  now  exists  in  the  10  cantons  of 
Appenzell-Tnner-Khodcn,  FrilKJurg,  Lucerne, 
Onvalden,  Schaffiiausen,  Schwyz,  Saint  Gall. 
Uri.  Walfis  and  Zug.  Nevertheless,  capiul 
p.nishment  is  not  referred  to  in  the  Swiss 

Jcnal  code. 

Finance. —  Switzerland  derives  its  revenue 
i'fiom  the  alcohol  monopoly,  customSt  railways, 
poits,  telegraphs,  state  i^rof«rty  and  invest- 
ments, and  military  servwe  exoaption  taxea. 
The  revenue  gathered  for  federal  purposes 
imounts,  normally,  to  a!)ont  $.U.500.(HH),  about 
half  from  the  customs  and  almost  the  re>t 
from  the  public  scr\ices.  The  pro<iuction  ;ind 
^le  of  aloohol  is  a  federal  monopoly  and  pro- 
duces nearly  $2,000,000  a  year  profit.  The 
bulk  ol  the  proceeds  of  thb  latter  are  divided 
aaieog  the  canton  go\  emments,  who  have  to 
expend  one-tenth  of  the  amount  received  in 
combating  alcoholism.  The  revenue  for  1913 
(the  last  iK)rmal  year)  amounted  to  close  on 
{lOUXXMlOa  and  the  expenditure  to  $21,U62,aoa 
Ow&Dg  to  cost  of  mobilization  and  enhanced 
frioes  nnder  war  conditions  the  expetditafe 
for  1917  rose  to  $38,645,140  and  the  tevenne  to 
U\316,4nO  The  estimates  for  191F  -tood  at 
o\cr  $30,(X)().(XX)  expenditure.  For  nv)liili,^ation 
ihe  government  issued  loans  for  80,000,000 
francs  in  1914;  115.000,000  in  1915;  200,000,000 
in  1916;  100.000.000  in  1917.  and  ISO^OOa* 
(no  in  191&  The  public  debt  amounted 
I  Jan.  1918  to  $149,010,000:  mchtdinir  the 
floating  debt  the  total  was  $42,578,000.  In 
1914  there  were  385  savings  banks  with  446,247- 
depositors  and  $.U5.0L>(j,(J(H)  m  deposits  In 
1917  the  total  state  property  was  valued  at 
aarly  $29,000,000.  The  cantons  separatdv 
laise  ahottt  S27,500AX)0  a  year,  while  the  total 
taxatioa  of  we  ooimtiy  is  nonnalty  about  $60,- 


OOOXXX)  annually.  The  salt  monopoly  produces 
ahout  $7300^000  a  year.  At  the  beginning  of 
1918  there  were  in  circulation  10,880,000  k'old 
coins  of  the  face  value  of  < ?i '.^iO.lXKI ;  .58.376 
silver  coins,  face  value  $1 1.4()0,iXHJ ;  143,7(XJ.O(X) 
nickel  coins,  face  value  $2,774,tK)0  and  102,500,- 
OOO  copper  coins,  face  value  $270,000 — a  total 
face  value  of  $55,024,000.  The  national  bank, 
opened  in  1907,  has  the  exclusive  right  to  issue 
bank  notes,  of  which  it  had  in  circulation  on 
30  March  1018  to  the  value  of  $139,125,860. 
Switzerland  is  a  party  to  the  Latin  Monetary 
Union  with  PVance,  Belgium,  Italy  and  Greece. 
The  franc  is  the  unit  of  currency ;  its  value  in 
terms  of  United  States  money  is  $0,225,  rotti^y 
20  cents,  or  five  francs  to  the  dollar. 

Swiss  Army.—  Compulson,-  universal  serv- 
ice has  1  een  the  root-pnnciple  of  Switzerland's 
military  system  for  centuries.  Since  the  re- 
organization completed  in  1912  the  armv  has 
been  brought  to  a  high  state  of  efficiency.  The 
striking  force  of  the  Swiss  army  consists  of 
about  300.000  men.  divided  into  the  Elite  (20 
to  32  years),  the  Landwehr  (33  to  40)  and  the 
Landsturm  (40  to  4S),  which  number  re- 
spectively 117.530,  108.900  and  68.000  men.  The 
supplementary  services  (men  of  from  20  to  48. 
who  for  vanous  reasons  are  not  entirely  fit), 
immber  205,000.  and  the  grand  total  of  the 
whole  army  is  slightly  under  half  a  million 
or  one-eighth  of  the  entire  population.  There 
are  few  exemptions  except  for  physical  dis- 
ability and  those  excused  or  rejected  pay  cer- 
tain taxes  instead  of  rendering  service. 
Liabilit>'  extends  from  the  20th  to  completion 
of  the  48th  year;  service  is  distributed  as  fol- 
lows :  12  years  in  the  Elite  or  "Auszug,"  eic^t 
years  in  the  landwehr  and  eight  years  in  the 
Landsturm.  The  longest  periods  of  training 
are  the   recruits'   courses  which   e\ery  man 

Ses  through  in  his  first  year  of  ser\icc~65 
ya  for  the  infantry,  75  for  the  artillery  and 
90  for  the  cavalry  — besides  which  there  are 
oompulaocy  courses  in  shooting.  The  yotwuer 
men  (the  first  line)  do  seven  other  annual 
trainings  of  11  days  each  (14  days  in  the  ar- 
tillery) before  passing  into  the  Landwehr,  when 
they  are  called  out  for  11  days  every  four  years; 
the  L.andsturm  arc  only  called  up  in  time  of 
war.  Men  convicted  Of  grave  offenses  arc  not 
allowed  to  join  the  army  and  officers  and  men 
whose  private  life  is  unworthy  of  their  rank 
and  siandiTiL'  are  oourt-martialed  and'  dis- 
missed, ill  the  strictest  sense  a  democratic 
service,  the  Swiss  army  is  a  model  institution, 
unique  in  that  every  would-be  othcrr  starts  as 
a  private  with  the  ordinary  recruit.-^'  course* 
and  promotion  to  the  commissioned  and  non- 
commissioned ranks  is  by  merit  and  not  hy 
seniority,  except  that  it  is  conditional  on  four 
years'  service  in  each  rank.  .Althouiih  otTicers 
naturally  have  lo  do  more  wtirk  and  pass 
through  longer  courses  of  training  than  the 
privates,  instances  of  shirking  in  order  -to  es- 
cape prowotimi  do  not  occur.  On  the  contrary, 
all  through  the  army  both  officers  and  men  do 
a  large  amount  of  extra  v  hiiitary  work  In 
peace  time  there  are  no  Keiurals;  these  are 
appointed  only  on  mobilization  or  <>m!>reak  of 
war.  The  system  of  promotion  from  the  ranks 
has  the  advantage  that  it  obviates  any  danger  of 
miUurism.  which  always  springs  from  an- 
tagoiMfi  between  people  and  aflkcrs  as  a  class; 
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in  Siritzcrland  officers  as  well  as  men  either 
bdong  or  fed  that  tney  beloos  to  the  people^ 
and  there  is  consequently  no  friction  between 

them  The  system  also  makes  physical  train- 
ing oMipatory,  for  it  is  preceded  hy  compulsory 
gymnastic  traininp  in  all  the  schools  and  sup- 
picmcntcd  by  a  large  amotnit  of  voluntary  B:>'m- 
mstics.  drill  and  shooting  practice,  which  last 
is  the  princmal  cause  of  the  high  sundard  of 
niariniiianshtp  throofrhout  the  Switt  jftmqr. 
But  apart  from  target  exercise  (which  tl  en- 
OOUnifred.  while  at  the  same  time  mobilization  is 
accel"  lau'd  t  v  the  fact  that  every  soldier  when 
he  is  not  out  training  keeps  his  rifle  and  equip- 
ment in  his  own  house)  the  institution  of  an- 
nual trainin|[8  tends  to  produce  a  high  state  of 
physical  efficiency  tiireagiiom  the  nation. 

The  composition  and  orRanization  are  thor- 
ou^'lily  modern  and  complete  The  infantry 
(traditionally  known  as  I  hniIk  rs  and  Car- 
bineers, hut  for  practical  purposes  are  divided 
into  field  and  mountain  infantry)  is  the  main 
arm.   The  cavalry  consists  of  dragoons  and 

Sudet,  the  former  being  ranged  in  independent 
visions  under  the  direct  orders  of  the  com- 
mander-in-chief and  the  latter  brigaded  witfi 
those  divisions  There  are  alto^;cthcr  106  bat- 
talions, 72  field  batteries,  12  howitzer  batteries, 
nine  mountain  latteries,  eight  cavalry  regiments 
and  12  s()uadrons  of  guides,  licstdes  the  usual 
acoompanunent  of  engineers,  cyclist,  railway  and 
pontoon  corps,  telegraph  section,  etc.  The 
fortifications  on  the  southern  frontier  for  the 
defense  of  the  Saint  (lothard  pass  and  the 
Rhone  valley  arc  manne<l  mainly  by  the 
Landwehr,  which  is  organized  in  56  battalions 
and  36  squadrons.  There  are  six  divisions  in 
the  army,  each  of  which  belongs  to  one  of 
the  six  diN-isional  districts  into  which  the  coun- 
try is  divided  and  each  can  be  worked  as  a 
separate  army  corps  The  first  consists  en- 
tirely of  French-speaking  Swiss,  recruited  from 
the  cantons  of  (ientva.  X'alais,  X'aud  and 
Ncuchatel.  In  the  second  division  thrce- 
qtnutcrs  of  the  men  are  French-Swiss,  from 
Priboarg,  Ncuchatel  and  the  French  ^ura.  The 
third,  fourth  and  fifth  divisions  consist  entirely 
of  t  ierman-spcalcing  Swiss  from  the  cantons  of 
Hern,  Lucerne,  Soleure,  Hasel,  Argovic,  Saint 
Gall.  Zurich  and  Scha(Thaus<  ii  The  sixth  di- 
vision (Italians  and  Rumonsh)  is  recruited 
from  Ticino,  the  dnsons  and  Saint  Gall  At 
the  beginning  of  the  European  War  all  six 
divisions  were  mobilized  so  rapidly  that'ln  the 
first  week  of  AiiRU'^t  1914  Switzerland  was 
able  to  fxi-t  (  tl  lis  frontiers  over  250.(K>)  fight- 
ing men,  wil'  .tttutii  .imi  well  drilled  The  in- 
fantry are  armed  with  the  Swiss  repeating  rifle. 
The  field  artillery  consist  of  7S's  and  120'$ 
(howiticrs) ;  the  mmmtaio  artillery  of  75's 
(1906  model)  and  the  heavy  artillery  of  120^$, 
nring  a  shell  of  a^>out  306.'^  pounds 

This  national  militia,  which  is  lu  t  a  staml- 
iiiK  arniy,  is  ,i<lniinistered  partly  h>  thi  (  .uunnal 
authorities,  who  ha\e  power  to  promote  offi- 
cers up  lo  the  rank  of  captain.  The  higher 
^pointments  rest  with  the  federal  government; 
which  has  charge  of  all  general  matters  of  im- 
portance. The  iNvviss  consider  it  an  honor  to 
serve  in  the  arm\  and  a  misfortune  to  lie  re- 
jeclid  ("oiisnU  ritii;  its  ciyiciftuy  anil  the  fact 
that  it  IS  raised  h;^  conscnptiun.  the  Swiss 
amqr  is  a  comparanvely  cheap  one.  The  ex- 


pentftufc  is  11  francs  ($220)  per  hod  of  the 
population^  while  23  francs  ($4iO)  per  head  is 
spent  on  education.  All  men  rejected  on  ac* 

roinit  of  physical  defects  or  cxcmptrd,  such  as 
teachers,  clergymen,  police,  etc  .  pay  a  militaij 
tax  according  to  income  up  to  the  age  of  40 
Service  being  the  same  for  all,  it  is,  therefore, 
a  handicap  tor  none.  It  interferes  neither  wiib 
personal  liberty  nor  with  die  comtfy^s  prot> 
pefity:  it  imposes  Uttle  burden  on  the  natieoal 
treasury  and  no  burden  at  all  on  the  national 
content.  In  proportion  to  populaticii  Switier- 
land  is  one  of  the  richest  countries,  althnu|rti 
it  has  not  an  inch  of  territurv  Ko'ond  its 
borders.  The  yearly  value  of  Switzerland's 
coounerce  amoimts  to  about  $162  per  cuila 
of  the  population,  as  compared  wim  fHV  ia 
l^ngland,  and  the  country  not  only  bears  the 
compulsory  system,  hut  regards  with  pride 
and  afTection  the  army  which  is  its  result 
Owing  to  its  inland  position  Switzerland  ha* 
no  i;a\y,  and  no  nccd  of  one.  Yet  a  *Snri*» 
admiral"  did  once  exist,  an  Englishman  named 
Colonel  Williams,  who  in  1799  was  in  the  serv- 
ice of  the  Ziirich  government  and  conunanded 
a  small  fleet  on  Lake  Zurich,  with  which  he 
was  ordered  to  oppose  the  French  army.  When 
the  latter,  under  \(assena.  routed  the  .\ustriam 
and  Russians,  Williams  calmly  watched  the 
battle  from  the  lake.  Then,  enraged  at  his  ova 
Inaction,  he  discharged  his  crews,  scuttled  hb 
vessels  and  took  to  flight. 

History.-  Switzerland  is  believed  to  hare 
been  first  peoploi!  Ky  the  Rharti,  who  wrrr 
driven  from  the  plains  to  the  mountains  by  the 
Hclvetti  (q.v.).  a  Celtic  tribe.  The  latter  arr 
the  oldest  inhabitants  of  the  country  mentioned 
in  history;  the>'  were  conquered  by  the  Romn« 
in  5S  B.C.  and  a.d.  10,  while  the  Rlueti  wrvr 
subdued  by  the  same  conquerors  in  15  ».c  The 
Romans  built  military  roads  over  the  Crrat 
Saint  Bernard  to  Basel  and  over  the  Juber 
Septimer  and  Splugen  to  Bregnez  and  thrnrt 
to  Basel.  The  chief  settlements  were  Aveo- 
ticum  (Avenches)  in  the  canton  of  Vaod; 
donissa,  which  in  the  cnrijr  centuries  of  ikc 
Christian  era  was  the  headquarters  of  a  Ro- 
man legion  with  its  Rhartian  cohorts  at  the  con- 
fluence of  the  Reuss,  Aarc  and  l.immal ;  .Ab- 
giist.i  I\aiir.mir\im  (  Kaiser  Augsi )  on  the  left 
of  the  Rhine  near  Basel;  and  Curia  Rhctomm 
(Coire)  in  the  Grisons.  East  Switzerbnd  j« 
far  as  Pfyn  in  Thurgau  and  Pfin  (ad  fkus) 
in  the  Upper  Valais,  belonged  to  the  provtner 
of  Rh»tia,  while  Western  Switzerland  formed 
pari  of  GanI  I 'ruler  Roman  dominion  Hel- 
vetia enjoyed  .i  tloii  1 1  stiini:  ria<i<  which  coveretJ 
the  land  with  cities  and  villages.  A  trace  of 
that  period  itill  exists  in  the  Romanic  dialect 
Spoken  in  some  puns  of  Switserland.  The 
name  Hdvetfi  had  become  extinct  even  Beteee 
the  rcitrn  of  Consfantine  AboUtdOO  a  r  a  irrrat 
w.ivr  of  barbarians  poured  throogh  the  fwAee- 
•til  \  .t';l<\s  <it  ihi-  Alps,  ,-inf}  Hons,  Hurgxindians, 
Alemanni  and  Ostrogoths  in  succession  settled 
in  different  parts  of  the  country.  The  Ale- 
manni occupied  the  whole  northern  pan,  where 
•Gennnn  is  now  spoken;  die  Dnigundinns  dK 
western  part,  where  French  is  spoken;  and  the 
Ostrogotns  occupied  the  south,  where  Itafin 
and  Rumonsh  are  th.  laiii;iiair<'s  to-day.  Thr*f 
races  were  gradually  subdued  by  the  Franks 
and  by  the  year  534||  under  the  ■nccemor*  «*' 
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Oovis.  Switzerlind  had  become  a  part  of  the 
Frankish  Empire,  which  did  not  take  possession 
of  the  country  with  its  own  nationals,  but 
v:ovfrncd  it  through  appointed  officials.  Chris- 
tianity was  introduced  during  this  period  and 
the  monasteries  of  Disentis  (now  a  school)  ; 
Saint  GaUen  (named  for  Saint  Gallus.  an  Irish 
iBonk,  and  now  a  bishop's  residence),  and  Ein- 
neddn  (now  one  of  the  most  famous  nilgrim 
resorts  in  the  world),  were  founded,  and  dvkes 
and  counts  were  appointed  as  vicepcrcnts  of 
the  Prankish  kings.  Under  the  successors  of 
Charlemagne,  Switzerland  was  divided:  the 
eastern  half  was  united  with  the  duchy  of 
Alemannia  or  Swabia  (Schwaben).  and  the 
western  part  with  the  kingdom  of  Burgundy 
(912)  After  the  downfall  of  the  latter  !n 
1032  the  whole  countr>r  fell  to  Germany,  which 
governed  it  through  vicegerents,  the  dnkcs  of 
Zahringen.  These  Rovornors  in  suci  c  ^-^ion  con- 
ducted themselves  as  princes,  assumed  the  name 
of  their  castles,  and  compelled  the  free  inhabit- 
ants of  their  Gaus  (districts)  to  acknowledge 
ihim  as  their  lords.  They  were  in  perpetual 
c;imity  with  the  Burgundian  nol)Ics  and  con- 
sequently favored  the  inhabitaiils  of  the  towns. 
They  also  founded  several  new  towii^,  such 
as  Bern.  Frieburg  (Fribourg)  and  Fiircdorf. 
Throughout  the  Middle  Ages,  Swit/ct '..ma  and 
die  Swiss  were  always  in  the  tfc  of  Europe. 
At  times  they  presented  Ae  spectacles  of  a 
patriot  people  repelling  the  tyrant  and  invader 
with  an  unearthly  courage  and  good  luck;  at 
other  times  it  was  that  of  a  warlike  clan,  safe 
in  the  great  mountain  fastnesMS^  offering  their 
fighting  abilities  to  the  highest  bidder  and  ren- 
dering for  pay  as  hig^  a  courage  and  suibbom 
a  fideiihr  as  was  ever  inspired  by  love  of  coun- 
tn.',  .\fmost  cvrr>-  European  nation  felt  their 
prowess  as  enemies  or  allies.  The  Swiss  was 
fcinul  at  every  court  in  some  capacity.  Peter  of 
Savoy.Prince  of  West  Switzerland, built  thcgrcat 
Savoy  pa^cc  in  London,  part  of  which  survives 
to-diur  as  the  Savoy  C3iapeL  built  on  the  site 
in  1505-11  :  he  also  built  the  famous  Castle 
nf  Chillon  on  Lake  (jeneva,  immortalized  hy 
Byron,  and  kipt  K'rcat  affairs  goinR  in  both 
those  far-apart  ccjiiiitrics.  It  is  ncoriliil  that 
Machiavclli  prophesied  that  the  Swiss  would 
some  day  be  masters  of  all  Ital^,  a  prediction 
reasonable  enough  then  in  the  hght  of  the  rc- 
aiarkable  military  virtue  and  energy  of  the 
Swiss. 

As  the  power  of  the  Gcrtn.^n  emperors  de- 
flincd,  the  nobles  and  priests  grew  ambitious 
of  independence  and  eager  to  enrich  ihemselvcs 
at  the  expense  of  their  nei^ibora.  Thoee  of  the 
Swiss  towns  and  smaller  communities  which 
had  preserved  their  freedom  were  compelled 
h\  eonsideralions  of  safety  to  conrkuli-  treaties 
with  the  feudal  lords  of  the  soil.  At  the  he- 
ginning  of  the  13th  century  the  three  torest 
cantons  of  Uri,  Schwyz  and  Unterwaiden  were 
subject  to  the  then  unimportant  counts  of  Haps- 
buig;  wliOb  although  they  were  properly  on^ 
inmerial  hsdliffs  (Vogte),  yet  regarded  them> 
seixes  as  sovereign  rulers.  This  claim  the  thrcf 
cantons  consi.mtly  refused  to  admit,  and  event- 
ually (12*^1)  Icapncd  themselves  together  to 
oppohe  the  usurpations  of  the  house  of  Haps- 
burg.  Tradition  says  that  on  the  night  of  7 
Nov.  1307.  a  representatives^  with  Fiirst  of  Un 
and  his  soa-tn-law  Tdl,  StanMier  of  Schwys. 


and  Arnold  o£  ICddithal  In  Uttterwalden  at 
thrir  head,  met  at  Rfldi,  a  solitary  spot  pn  the 
Lake  of  Uri,  swore  to  maintain  tiieir  andent 

independence,  and  projected  a  rising  of  these 
cantons  for  1  Jan.  1308.  On  the  day  fi.xcd 
the  rising  took  place,  and  tlu-  Austrian  gov- 
ernors were  deposed  and  expelled.  But  the 
events  related  of  Tell  are  purely  legendary.  (See 
Tbx).  a  few  years  later  the  three  cantons 
were  invaded  bf  the  Hapsburgs;  bat  the  signal 
victor>'  at  the  pass  of  Morgarten  on  15  Nov. 
1315,  secured  the  independence  of  the  cantons. 
The  three  united  cantons  were  joined  hy  the 
cities  of  Lucerne  (1332)  and  Ziirich  (1351),  the 
cantons  of  Glarus  and  iEug  (1352),  and  tiie  city 
of  Bern  (1353).  Austria,  wnich  claimed  jturiso 
diction  over  three  of  the  newly-added  members, 
namely,  the  city  of  Lucerne  and  the  cantons  of 
Glarus  and  Zug,  again  invaded  the  territory  of 
the  confederation,  but  was  completely  defeated 
at  Sempach  (where  Arnold  of  V\  itikelried  is  said 
to  have  sacriiiced  his  life  for  the  sake  of  his  fel- 
low^OOtttiymen)  in  1386^  and  in  1388  at  Nifels. 
The  canton  of  Appenadl  joined  the  confedera- 
tion in  1411,  and  Aargau  was  wrested  from  the 
Anstrians  in  1415.  The  third  war  with  Austria 
terminated  in  1460,  in  favor  of  the  confedera- 
tion, which  obtained  Thurgau,  Austria  being 
llnM  dMrived  of  all  its  possessions  in  the  regions 
over  wmch  Switcerland  now  extends.  Haps- 
burg  Castie  still  dominates  the  canton  of  Argau 
—  a  monument  of  Swiss  independence.  In  1474. 
at  the  instigation  of  Louis  a  I  of  France,  the 
Swiss  turned  their  arms  agaius;  Ohirles  of 
Burgundy,  invading  his  country  and  defeating 
bis  army  near  Hericourt.  Gharles.  in  revenge, 
invaded  Switzerland,  but  the  Swiss  inflicted 
severe  defeats  upon  the  Burgundians  at  the 
three  battles  of  Grandson  in  Vaud,  Moral 
(Murten)  and  Nancy  in  1476  and  1477.  in  the 
l,i>t  of  which  Charles  w.is  sl.iin  They  admitted 
Freiburg  and  Solothurn  into  the  confederation 
in  1481,  and  about  the  same  time  they  con- 
cltjded  defensive  alliances  with  several  of  the 
neighboring  states.  Their  prosperity  rose  to 
such  a  height  that  all  the  courts  around,  even 
Austria,  sought  their  friendship  and  alliance. 
The  last  war  with  Ausina  l>roke  out  in  1498. 
The  Swiss  had  to  undergo  a  severe  struggle, 
but,  victors  in  six  sanguinar>-  battles,  they  were, 
by  the  Peace  of  Basel  in  1499,  practically  sepa* 
rated  from  the  empire,  a  separation  to  whicih 
formal  and  international  sanction  was  Kiven 
in  1648.  Thai  peace  ended  a  tritimpliant  strtig- 
glc  of  two  centuries.  After  this  war  thev  had 
no  longer  any  enemy  to  fear,  and  their  future 
wars  were  waged  on  behalf  of  foreign  powers. 
In  1501  Basel  and  Schaffhausen,  and  in  1513 
Appcnzell  (which  had  long  been  an  ally),  were 
admitted  into  full  frderatioti.  The  number  of 
the  cantons  was  thus  hroui^ht  up  to  13, 
at  which  it  remained  till  17''S  The  town  and 
the  abltot  of  Saint  (jail  and  the  town  of  Bicnne 
had  seats  and  voles  in  the  diet  without  being 
in  foil  federation;  and  there  were  besides  six 
allies  of  the  confederation  not  enjoying  these 
privileges  —  the  Grisons,  Valais,  Genev.-i.  Neuf- 
chatel,  Miihlhausen,  and  the  bishopric  of  Basel. 
In  l.sl6  France  fjave  up  to  Switzerland  the 
whole  of  the  pre-ent  caiuon  of  Ticino.  An  alli- 
ance betwien  the  two  countries  was  formed 
which  lasted  until  the  French  Revolution. 
In  1518  the  Rcfonnation  began  to  make  its 
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way  into  Swiuerland,  chiefly  ihrougb  the  efforts 
ofZwingli  at  Zurich.  He  fell  at  Kappel  (1531). 
bat  hh  work  was  carried  on  by  Calvin  at 
Geneva.  The  effect  of  the  Reformation  for 
long  was  to  divide  Switzerland  into  separate 
camps.  Ariitocracy  and  democracy.  Prolestant- 
jam  and  Catholicism,  struggled  for  the  superior- 
ity. Internal  dissensions,  religious  and  political, 
continued  for  nearly  200  years.  The  last  time 
the  two  great  narties  met  in  arms  was  at  Will- 
mcrpen  in  1712,  when  victory  decbrcd  it.ielf  for 
ilii  rri'tt-larit^  Thi'  jxrunf  of  i r.iii'|iiilliiy  thitt 
lollowcd  was  .ilikt  f.»\or.t|iU'  in  tlu  pionn-ss  di 
comnurcc.  agruviliiirt  and  m.intu .c  itii c<..  and  to 
the  arts  and  sciences.  In  ultnu!>t  every  depart- 
ment of  human  knowledge  the  Swiss  oi  the  18ih 
century,  both  at  home  and  abroad,  acquired  dis- 
tinguished reputation.  In  the  last  years  of  the 
century  the  ferment  oi  the  French  Kcvolution 
spread  to  Switz<  rl.md ,  and  in  1798  the  ancient 
toiiii  (kratioii  was  replaced  by  the  Helvetian 
KepuMic.  founded  on  the  ruins  of  the  ancient 
libertirs  of  the  nation,  whtch  lasted  four  years 
In  1803  Napoleon  I  organized  a  new  confedera- 
tion, composed  of  19  cantons,  by  the  addition 
of  Aar^jau,  (.irisons,  Saint  (>all,  Ticino,  Tlnir- 
g.iu  and  l'.»ys  de  V'aud  In  liSiS,  by  the  Fcdttal 
I'ait  of  Zurich  Xfufchatel,  (icncva  aiul  \  .il.iis 
\Acre  admiited  into  the  confederacy,  and  the 
number  of  the  cantons  was  thus  brought  up 
to  22.  This  confederacy  was  acknowledged  by 
the  Congress  of  N^enna,  which  proclamied  the 
perpetual  neutrality  of  Swit.'<  riar  il  arul  tin  in 
violability  of  its  soil.  ,\gain  in  {SM)  and  iii 
1848,  Switzerland  was  afTected  by  the  revolu- 
tionary movement  in  France,  and  a  new  federal 
constitution  was  introduced  in  the  latter  year. 
During  the  revolutionary  commotiont  of  1848 
Kenfehatel  set  aside  Its  monarchical  form  of 
government  and  aduf  ti  d  a  rrpnhliran  one,  and 
m  1857  it  uas  put  ujion  tlie  >.<mi'  looinig  with 
the  oiIh  r  cantons.  Suici  tiial  time  the  annals 
oi  Switzerland  have  little  to  record  be>'ond 
the  fact  of  constant  moral  and  material  prog- 
ress. A  revision  of  the  federal  constitution 
was  adopted  after  a  protracted  agitation  on  19 
:\pT\]  1874,  fro:Ti  which  time  ilu-  canimis  «rad 
ualK  .i<loj)ted  the  referendum  and  the  inilialive. 
While  this  agitation  was  going  on  several  of 
the  individiul  cantons  set  the  example  of  re- 
vising their  constitutilMis.  In  this  praeee^ns 
Zitricn  led  the  way,  appointing  a  special  council 
for  the  purpose  in  January  1868.  It  was  fol- 
lowed by  Bern,  .\argau,  TliurK;.iu,  .'^olothurn, 
and  other  canton?.  .Ml  the  moditication^  made 
vn  rc  m  .1  dimoi  ratic  direction.  The  chief  ojipo- 
Mtioii  t»  the  project  oi  a  revision  of  the  federal 
constitution  proceeded  from  the  French  cantons 
and  the  Ultramontane  party,  the  former  fearing 
that  in  consequence  of  a  revision  of  the  consti- 
lut'on  HI  the  direction  aimod  at,  that  of  giving 
mot  I  power  to  the  central  authorities,  they 
would  bi  kiiaJuallv  (jermanized.  the  latter  Ih- 
lieving  tliat  the  influence  of  their  party  in  those 
cantons  where  it  was  numerically  strong  would 
be  curtailed  Rut  in  spite  of  this  opposition  the 
Fi  deral  .Xv^cmMy.  tni  21  Dec.  I8<i'>.  adopted  the 
jinnciplf  lit  .1  r<  \i-ion.  .iiul  elided  a  committee 
to  prtparc  a  sJume  for  the  purpose.  The  proj- 
ect of  revision  chawn  up  by  this  committee  was 
laid  tieforr  tht  I't  tlt  ral  Asst  mbiy  in  the  session 
of  1871-7J,  and  after  tieiog  accepted  there  was 
sahnittcd  to  the  people  on  12  lisQr  VSn^  an 


article  of  the  constitution  then  in  force  rNiair* 
ing  that  any  proposed  alteration  of  it  unnt, 

before  being  adopted,  he  sanctioned  bv  a  ma- 
jority of  the  people  and  of  the  cantons  Oi 
this  decision  the  proji  rt  was  rrjrctc*!  b>  a  »mall 
majority;  but  a  new  one  was  drawn  up  and 
accepted  on  the  date  already  mentioned,  19  April 
1874  The  new  constitution  gives  more  bom^ 
genntv  tu  the  confederacy  by  assiffBing  10  ibe 
fcderai  authorities  more  power  in  matters  re- 
lating to  law.  the  army,  the  church,  and  educa- 
tion. The  laws  of  the  various  cantons  are  par- 
tially assimilatid ;  the  maii.'ikicmrnt  of  the  caa- 
tonal  contingents  to  the  army  is  no  longer  left 
entirely  to  the  cantons  themselves:  the  ecclesi- 
astical auAorities  are  completely  subjected  to 
the  civil  power;  and  primary  education  is  mate 
compulsory  and  secular.  Since  then  two  or 
three  p.irtial  revisirms  have  been  carried  oat 
A  constitutional  modification,  lor  instance,  wa* 
passed  by  the  National  C  ouncil  in  18*>0  to  the 
effect  that  in  future  when  a  revision  of  the  fed- 
eral constitution,  or  the  admission  into  it  of  a 
new  article,  is  proposed  by  popular  initiatitN; 
this  proposal  must  be  supported  by  the  vote*  of 
at  least  50.000  citizens  possessed  of  the  right  of 
voting,  and  not  30,000  as  previously.  In  1191 
tlu  ritXlth  anniversary  of  Swiss  nationaltiy  w» 
ci  1<  bratcd. 

Tlu  nitirc  important  events  in  Swivs  historv 
of  recent  years  may  be  briefly  summarized.  Ob 
the  last  day  of  1898  Switserand  was  admitted 
liy  the  United  States  as  a  favored  natioa 
In  1900  the  nation  rejected  the  'double  initi- 
ative." a  scheme  to  elect  members  nf  the  Na- 
tional Council  by  proportional  repr*.  >eiitaUon 
The  ntw  palace  of  the  Swiss  parliament  w:** 
opened  in  \'X}2  In  tlu-  same  year  a  brief  rup- 
ture with  Ital^-  otnirrcd.  Agreemenu  were 
arrived  at  during  1903  for  the  constructioo  of 
the  Juta  and  Simpton  tunnels ;  a  new  army  bill 
was  passed  in  1907,  when  a  British  miliury 
commtssnon  arrived  at  Basel  to  study  the  Swiss 
army  system.  In  1908  the  sale  and  trianufacture 
of  absinthe  were  entirely  prohibite<l  in  the 
country  During  VX¥)  and  1910  serious  dam- 
.Tk'c  was  caused  bv  floods  and  avalanches  Pro- 
Kvessive  industrfal  devclnprneni  calls  for  a 
large  supply  of  labor  which  Swtucrlaad  is 
unable  to  supply;  becoming  every  >-ear  less 
of  an  agricultural  countrj*,  Lirge  quantities  of 
food  have  to  be  imported,  while  the  rnim!<r  i  f 
factory  hands  has  more  than  (lotjlUil  in  2^ 
years  The  population  of  the  country  districts 
shows  little  increase;  that  of  the  towns  is 
arrowing  rapidly,  mainly  due  to  foreign  inUBt- 
gration  from  Italy,  France  and,  above  all.  frOB 
Germany.  During  the  European  War  the  po- 
sition of  Switzeriand  was  one  .«f  extrv'me  dilB* 
ctilty  Need  of  coal  and  iron  ceimpcllrd  the 
republic  to  enter  info  agreements  with  the 
t'entral  Powers  to  supply  them  with  l(wi<!sviTs 
Besides  maintairun^:  its  army  on  a  war  footing 
for  ibe  dora!i<)n  i.t  the  war,  Switzerland  be- 
came a  clearing-house  for  the  refugees, 
wounded  and  priMmers  of  all  the  beflisnvnK 
while  internation.il  diplomats  and  exiled  rulers 
made  it  their  headaiiarter*  A  noteworihT 
statement  i>f  Sw  is-  pi  Iie\  w:is  ma<le  in  a  meTn<>- 
randum  pr«  s<  i;icd  in  l  ehruary  1919  |>\  the 
1-ederal  l  oiincil  to  the  I'eaci  (  onfercncr  in 
Paris.  In  this  document  special  emphasis  i* 
laid  on  Swiss  neutrality,  which  *  is  not  chosen 
aceording  to  dsannstanoes,  hot  ia  pceawMM* 
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—a  fundamental  principle  of  die  SwiM  state 

since  the  beginning  of  the  16th  ccntuiy.  'As  in 
the  past,  so  in  tne  future.  Switzerland  must 
remain  the  Itttllfnl  guardian  of  (he  passes  of 
the  Alps.    .    .    .    When  all  relations  between 
the  belligerents  were  broken  off,  Switzerland 
vas  a!)Ie,  thanks  to  its  neutrality,  to  undertake 
the  grateful  task  of  carrj-ing  out  a  philan- 
thropic activity  which  saved  the  world  from 
an  accentuation  of  its  sufferings.*  Switzerland 
welcomed  the  creation  of  a  League  of  Nations 
and,  3"^  the  oldest  of  existing  republics,  "would 
dctm  it  an  honor  to  bring  into  the  League  of 
Nations  the  experience  acquired  in  the  course 
of  centuries.*    The  detemnaad  iosittCttC*  on 
Mntrali^  by  Switscrland — except  in  cu«  o< 
fclf-defcnw— placei  that  country  in  a  peculiar 
position  with  regard  to  the  League  of  Nations. 
.\s  pointed  out  by  Professor  Borgeaud  in  a 
pamphlet,  '  L.i  Siu>sc  ct  la  Societe  des  Nations' 
(Geneva  1919),  neutraUty  impUes  sovereignty, 
a  principle  iooMUistent  with  the  general  «mt 
td  the  JLM(iie<-*wileH>.  iwkod,  the  Leagncit- 
wlf  concedes  ttris  privilege  for  spedsl  mtentt- 
tional  reasons     In  a  remarkable  speech  deliv- 
ered hct'ore  tbe  National  Council  in  .Au^ist  1918 
President  i  alonder  first  called  attention  to  this 
point;  though  supporting  intervention  to  end 
the  wnT,  he  declared  that  Swiss  neutrality  pre- 
vented Switzerland  from  forcing  itself  as  a 
peacanaker.  Sturdy  independence,  freedom  of 
artion  and  avoidance  of  foreign  entanglements 
or  obligations  is  the  keynote  of  the  Swiss  Kc- 
pablic    In  a  state  paper  dated  15  Nov.  1690 
occurs  this  passage  (in  French):  "The  Swiss 
have  two  religions  in  their  country,  which  di- 
vide them  at  times;  but  they  have  only  one 
fiberty,  wUdi  tbqr  chtriib  aooTe  all:  tfns  re- 
anites  them  always,  and  witt  rconM}  then  for 
ever.* 
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Henri  F.  Kl£IM, 
Biitoriai  Staff  of  The  Amtriauia, 

SWORD,  The,  a  weapon  used  in  personal 
combat  tor  i-iittinp  or  thrusting,  one  of  the  most 
ancient  and  hi^ddy  esteemed  of  al!  weapons.  No 
sooner  had  the  art  of  working  metals  been  dis- 
covered than  it  made  its  appearance,  replacing 
almost  at  once  the  crtide  axe  of  the  Stone  Agt. 
The  earliest  awordt,  of  v^ieb  any  authentic 
records  exist,  were  those  of  the  Assyrians,  the 
Gauls  and  the  Greeks.  These  sw^)rds  were 
double  edped,  strai^^ht  or  leaf-sb  iped.  and  were 
made  of  tiron/e,  the  art  of  tempering  steel  not 
ha\ing-  thm  been  discovered.  The  Roman 
sword,  which  was  made  of  steel,  was  shortf 
straight  and  doable  edged,  having  its  p^fit  oil 
at  an  obtuse  angle.  The  swords  of  the  Franks 
were  straight,  al>out  30  inches  in  length  with 
a  tapering  point.  None  of  these  swords  appear 
to  have  olTered  much  protection  to  the  hand. 

Durinv;  the  Middle  Ages  the  sword  was 
lengthened,  while  still  retaining  its  general 
Prankish  shape  and  quillons  (cross-pieces) 
were  added  for  the  protection  of  the  hand.  A 
mrrow-bladed  sw**nl  called  the  estoc,  used 
principally  for  thrusting,  was  often  carried  at- 
tached to  the  saddle  by  mounted  men.  the 
heavy  sword  being  worn  upon  the  person  at  the 
same  time.  A  dag^'er  called  the  mis^ricorde 
(dagger  of  mercy)  was  worn  on  the  right  side 
by  Imights,  and  used  to  dispatch  their  fallen 
foes. 

The  German  lansquenets,  or  mercenary  foot 
soldiers,  used  a  two-handed  sword  some  six  feet 
in  length  On  the  march  tliis  ponderous  weapon 
was  worn  slung  over  the  back.  In  wielding 
the  heavy  swords  of  the  Middle  Ages,  the  fore- 
finger was  often  hooked  over  die  rif^t  (|uillon 
to  strengthen  the  grasp.  Thb  forefinger  being 
unprotected  (except  by  the  gauntlet)  was  fre- 
quently injured  and  so.  for  its  protection,  a 
little  ring  was  placed  in  front  of  the  (jiiillon 
through  which  the  finger  was  passed.  For  the 
sake  oi  qrounetry  another  rine  of  the  same 
land  was  added  to  the  left  qtiillon,  the  two 
rings  beins  tmned  die  *vn  d'ann.*  Side  rings 
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were  next  ad<i<*rl  for  the  protection  of  dw  kind 
and  the  risht  quillon  was  curved  upward  so  as 
to  form  the  "knuckle  bow.*  A  thumb  ring; 
wa*  also  Kmetimes  added,  the  Germans  being 
especially  fond  of  this  devke  Dtiring  the  16tb 
centur>'  the  sword  became  much  H^ter.  the 
striking  of  heavy  blows  having  become  less  of 
a  necessity  owing  to  the  discarding  of  armor 
on  account  of  the  invention  of  gunpowder  A 
ctip-shapcd  ijtiard  \va<<  added  to  the  quillons 
(which  were  generally  straight,  the  knuckle 
bow  being  retained  as  a  separate  piece)  and  the 
weapon  became  a  rapier,  the  point  of  which 
rather  than  the  edge  was  used  in  maUng  an 
attaclc.  With  the  earlv  rapier  a  dagger  was 
worn,  which  when  fignting  was  held  in  the 
left  hand  and  n'ird  for  parrv-ing.  Later  a 
cloak  was  used  f^r  the  <;amc  purpose  As  the 
science  of  fence  became  better  ni'.ilcr-iood. 
howc\rr.  all  '.ccondary  protections  were  dis- 
cardi  I.  .11  !  \hr  r.ipicr  became  a  weapon  of 
both  offense  and  defense.  Rapiers  were  often 
highly  ornamented  and  the  guards  were  fre- 
tpicnUy  of  fanciful  design.  The  best  of  them 
came  from  Spain.  Toledo  being  especially  noted 
for  the  excellence  of  her  blades 

Shortly  before  the  beginning  of  the  18th 
century  the  rapier  was  supplanteil  to  a  Rreat 
extent  by  the  colichemarde.  a  weapon  with  a 
hill  like  our  modern  small  sword,  the  marked 
peculiarity  of  which  was  that  its  blade  was 
wide  fur  alx)Ut  half  its  length  and  narrow  for 
the  other  half.  About  ITw  the  colichemarde 
gnve  way  to  the  unatl  tword,  a  irery  light 
weapon,  having  a  small  circular  guard,  a 
knuckle  bow  and  a  narrow  straight  blade.  The 
foil  used  in  fencing  wliiih  represent";  the  small 
sword  is  about  33  inches  in  length  with  a 
<;iiailraiiwnl,ir  blade  and  a  tu  !!  i  r  rmt;  »;uard. 
Italian  foils  have  quillons,  French  ones  do  not. 
The  duelling  sword  is  a  heavier  kind  9$  foH, 
having^ a  irianRular  blade  tapering  to  a  very 
line  poinL  A  broadsword  is  a  sword  that  has 
a  catting  edge.  It  may  be  either  straight  or 
curved,  single  or  double  edged.  It  is  essentially 
a  military  weapon  and  is  in  use  in  all  armies. 
In  the  I'nited  Slates  armv  a  form  of  sabre  is 
used  varvinu  from  .V)  to  34  inche*;  in  length. 
In  the  Kuropean  \\  ar  the  sword  has  come  into 
disuse  .-imong  infantry  officers  owing  to  the 
lack  of  opportunity  for  its  emplo^ent  in 
trench  warfare  and  the  dangerous  distinctive- 
nets  which  it  gives  to  thoK  who  bear  it. 

The  sabre  which  is  the  best  known  form  of 
brnad^wiird  is  single  edwed.  lis  Made,  w  hich  is 
ii>nall%  somewhat  curved,  is  thickest  at  the 
back,  from  whence  ii  becomes  gradually  thinner 
toward  the  edge  Its  tniard  consists  of  a  strong 
knuckle  y»>\\  often  terminating^  in  a  solid  piece, 
which  amply  protects  the  hand.  The  sdmetar. 
a  light  f  nm  of  sabre  having  a  very  pronouncedly 
curved  blade  is  the  favorite  weapon  of  the  East. 
Damascus  wa.«  formerly  noted  for  the  ex- 
cellence "t  her  scimetar  blades.  The  cutlass  is 
a  short  hcaw  broadsword  which  is  in  use  in 
most  of  the  navio  of  the  w.rM.  The  machete, 
a  weapon  much  used  in  Cuba,  i»  shorter  than 
the  cutlass  and  lacks  the  pmiecfini;  guard  for 
the  hand.  The  cla\-mnre,  which  may  be  called 
the  natiomd  weapon  of  .Scotland,  w  a  heavy 
straivht  broadsword  having  a  very  efaiboiMe 
basket  hilt. 

The  Khiaager.  the  weapon  tncd  hgr  the  G«r- 
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man  siudrnts  in  ihrir  university  duels,  IS  a  long 
Straight  sword  with  a  very  sharp  edge,  having 
a  solid  metal  guard  which  completely  encases 
the  hand.  The  sword  bayonet  is  a  short  tword 
adapted  for  nae  either  with  or  withont  the  rMe. 

The  long  sword  of  the  Japanese  is  a  weapon 
some  two  and  a  half  to  three  feet  in  length, 
with  a  heavily  backed  blade,  a  sharp  cutting 
edge,  a  long  handle  and  a  small  round  guard. 
Their  short  sword  is  like  the  other  Nut  only 
about  half  as  long.  In  olden  times  both  of 
these  swords  were  worn  together  thrust  throng 
the  girdle  by  the  samurai,  a  priviloced  fighiiBf 
class  corresponding  to  the  knights  of  the  Midoc 
Agaa.  It  was  with  Ae  ihort  aword  (hat  har^ 
kiri  (fclf  dispatch)  wa*  committed  In  order 
to  avoid  the  disgrace  of  dvine  at  the  hand*  of 
the  public  executioner,  the  samurai  being  ac- 
corded this  right.  When  fitihiink;.  the  short 
sword  served  as  an  extra  weapon  in  case  the 
long  sword  became  lost  out  of  the  hand,  or 
broken.  (See  Fenctng).  Consult  Lacombe's 
'Arms  and  Armour*;  Castle's  'Schools  and 
Mastera  of  Fence* ;  Hutton's  <The  Sword  and 
the  Cctttoriet.* 

Fbcd  Gtiaerr  Bu^kcslzz. 
Late  Swordmasler  First  Regm't  C.  N.  G. 

SWORD-DANCE,  a  dance  in  which 
sworda  and  movements  made  by  them  form 
an  important  part.  In  the  modem  sword 
dance  as  practised  among  the  Highlanders  of 
Scotland,  the  performer  shows  his  ability  and 
skill  by  dancing  gflMOg  tfac  Uadct  Wlthovt 
cutting  himself. 

SWORD  FBRN.    See  FUM**,  under 

Feins  and  Fern  Allies 

SWORD-LILY.  See  GtJUMOLUs. 

SWORDFISH.  an  enonnous  mackerel-like 
fish  (X^Mat  gladims),  rcpreaenting  alone  tfac 
worio>wide  tamilv  Xiphiidjt.  It  hat  nn  eton^te 

mackerel-shaped  body  which  may  equal  ia  sixe 
that  of  the  largest  sharks,  and  whose  muscles 
are  astonishingly  strong.  .\  powerful  forked 
tail,  a  lofty,  sail-like  dorsal  fin.  usually  di\-ided 
in  adults,  hut  continuous  in  the  young,  and 
other  strouK  fins,  give  the  creature  a  power 
and  speed  in  swimming  equaled  by  few  OCCanic 
animals.  The  skin  IS  naked,  more  or  less  rough, 
and  the  flesh  red  in  color  and  rich  in  flavor  b 
greatly  enjoyed  when  eaten.  These  fishes  arc 
predatory,  obtaining  their  food  by  fierce  forays 
upon  flocks  of  lesser  fishes.  Their  strength 
and  sharp  teeth  are  supplemented  by  the  pro- 
longation of  the  fore  pari  of  the  skull  into  a 
horizontally  flattened  "sword,*  composed  of 
the  consolidated  vomer,  ethmoid.  ai.J  pre- 
maxillary  bones  The  excellence  of  this  weapon 
•nd  the  power  of  attack  is  attested  by  the  ire* 
^pMnt  piercing  of  boats  and  even  of  large 
wtmden  ships,  through  wUch  the  tword  his 
been  deeply  thrust  before  breaking  off.  .Al- 
though occasionally  seen  in  the  Pacific,  the 
swf>riUi«h  is  characteristic  of  and  numerous  onh 
in  the  North  .-Vtlantic,  the  Mediterranean  Sea. 
and  about  the  .\ntilles.  where  in  summer  h 
approaches  the  shore,  in  pursuit  of  schools  of 
spawning  fishes,  and  ittell  becomes  the  object 
of  a  profitable  haheiy.  etpedaUy  in  Itaitaa 
waters.  Along  the  northern  seaboard  of  the 
United  States  this  is  regarded  as  a  prime 
summer  sport.  The  fishermen  cruise  a  few 
miles  from  the  coati  in  tmall  tdtoonm.  hav- 
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ing  al  the  extremity  of  the  bowsprit  (from 
which  the  jibboom  has  been  remold)  a  stnall 
jriatform  supporting  a  belt-like  rail  of  iron  at 
tbe  bdght  of  a  man's  waist,  within  whidi  a 
harpooner  may  stand  securely  wlitle  his  arms 
arc  free.  Having  sighted  a  swordlish,  viable 
by  its  projecting  backfin,  the  vessel  is  steered 
UP  to  it  and  a  barbed  harpoon  is  thrown  to 
which  is  attached  a  rope  by  which  the  catch  is 
hauled  aboard.  Consult  Goode.  G.  fi.,  *  Fishery 
Iodintries>  (WasUnBtoo  1884). 

SWORDS,  Ordar  of;  See  Onns  <RorAL) 

AND  Decorations. 

SYBARIS,  slbVrls.  an  andent  Greek  dty 

nnd  rolony  of  Lower  Italy,  in  Lucania,  on  the 
Guit  uf  Tarentum,  not  tar  from  the  site  of  the 
later  town  of  Thurli.  Tradition  ascribes  its 
building  to  a  colony  of  Achseans  and  Troeze- 
nians  about  720  b.c  It  rapidly  rose  to  a  high 
degree  of  prosperity,  but  enervated  bv  the  mita- 
ness  of  die  climate,  the  richness  of  the  soil  and 
their  great  wealth,  the  inhabitants  became  pro* 
verbial  for  tfieir  luxury  and  voluptuousness. 
In  a  war  with  Crotona  the  city  of  Sybaris  is 
said  to  have  brought  into  the  field  300,000  men, 
while  the  forces  of  the  former  amounted  to 
bat  100,000.  The  Crotonians,  however,  were 
victorious  and  totally  destroyed  Sjrbaris  by 
turning  die  waters  o£  the  river  Cratms  against 
it  (510  a.c).  The  inJiabitants  of  die  town  dis- 
persed themselves  for  the  most  part  over  the 
other  Greek  cities  of  Lower  Italy.  Sybarite 
is  still  used  to  signify  an  eflfeminate  voluptuary. 
In  1879  and  in  1887  excavations  revealed  two 
great  cemeteries  but  the  true  site  of  the  city 
remains  undetermined.  Consult  Notizie  degli 
Seavi  (Rome  1879^88)  and  Orsi.  P.,  <Atti  dd 
congresso  di  sdenze  storiche*  (VoL  I,  Rome 
I9W). 

SYCAMORE,  slk'^-mor.  111.,  city,  county- 
seat  of  DcKalb  County,  on  the  Chicago  and 
Great  Western  and  the  Chicago  and  North- 
western railroads,  about  55  miles  west  of  Chi* 
cago.  The  city  was  founded  in  1836.  It  is  in  an 
agricultural  and  stork-raising  region  and  has 
considerable  manu facturinp  interests.  The  chief 
inanufactiirinK  establishments  arc  fltmr  mills,  in- 
sulated wire  works,  brick  and  tile  works,  soap 
factories,  wagon  and  carriage  works,  agricu^ 
tnral  implement  worics,  varnish  and  funiitttre 
factories,  canning  establishments  and  creamer* 
ies  There  are  large  establishments  for  prepar- 
ing fruit  and  vegetables  for  shipment.  There 
are  12  churches,  a  young  ladies'  seminary  and 
public  graded  schools.  The  national  bank  has 
a  capital  of  $50,000;  there  to  alio  a  private 
bank.    Pop  about  3,800. 

SYCAMORE,  a  name  applied  originally  to 
Ficus  sycomurus,  a  tree  known  in  biblical  limes 
and  olaces,  and  the  legendary  one  chosen  by 
Z^ccnaeus  to  dimb  into  for  a  of  die 

Saviour.  It  is  a  wecies  of  fig,  an  evergreen 
tunber  tree,  flouriuiing  in  Egypt,  which  sup- 
plied an  inferior  coarse-grained  wood  for  orai- 
nary  purposes  and  for  mummy  cases,  A  famous 
Egyptian  statue  of  an  old  n.an  was  carved  out 
of  a  block  of  sycamore  wood  about  4000  B.C. 
The  Aide  foliage,  resembling  that  of  the  mul- 
berry, makes  the  sycamore  a  desirable  shade- 
tree  and  it  is  still  planted  for  this  reason  in 
Egypt.  The  fnrit  is  borne  directly  on  trunk  and 
branches,  edible  and  sweet-flavored  and  is  a 
hrge  ittm  of  food  unmg  the  Uiwer  classes. 


The  ripening  of  the  fips  is  hastened  by  making 
incisions  in  the  apexes  In  the  Middle  Ages 
a  European  maple,  Acer  pseudo-plantanus,  was 
selected  to  represent  the  tree  of  Zaccha:us  in 
the  old  miracle  plays,  on  account  of  its  dense 
foliage.  It  is  a  tall,  very  handsome  tree  of 
quick  growth  and  living  for  perhaps  200  years! 
The  leaves  are  large  and  nave  acute  lobes, 
somewhat  resembling  thrjse  of  the  plane,  and 
the  yellowish  flowers  droop  in  terminal  racemes. 
The  bark  is  smooth,  often  peeling  oflf  in  large 
flakes,  leaving  patches  of  lighter  shade,  the 
sap  is  saccharine  and  the  wood  is  hard  and 
white,  although  with  a  brownish  heart,  and 
tdtes  m  fine  polish,  being  used  by  wheelwrights, 
turners,  cabinet-makers  and  uond-cnrvcrs  and 
for  musical  instruments.  SycanKjre  t  iubncs  .>ca 
and  mountain  winds  better  tban  most  timber 
trees  and  is,  therefore,  planted  for  its  shade  in 
exposed  places.  Certain  of  these  trees  in  Scot- 
land were  known  as  dool-trees,  or  grief-trees, 
becavse  they  formed  informal  gibbets  on  whidi 
to  hang  the  enemies  of  powerful  barons. 

PerTi  aps  because  of  the  likeness  in  foliage 
and  the  strippinfs'  of  the  bark,  the  name  of  syc- 
amore has  been  again  transferred  to  the  Ameri- 
can plane-tree  ( f'Uitaiius  occidctttalts)  better 
called  buttonwood.  This  is  one  of  the  largest 
American  trees  with  awkward,  twisted,  wide- 
spreading  limbs  whicL  however,  when  the  tree 
is  fully  leaved  ottt,  forms  a  broad  pyramidal 
head.  The  bark  is  smooth,  that  of  the  upper 
portion  flaking  off  in  pieces  each  year,  leaving 
whitish  patches,  which  are  very  conspicuous  in 
winter.  The  large  leaves  range  from  simple 
coarse-toothed  to  distinctly  deltoid  and  three- 
lobed  blades.  The  flowers  are  clustered  in 
compact  round  balls,  with  from  three  to  eight 
minute  petals  and  sepals ;  the  fruit-heads  retain 
this  globose  form  and  are  composed  of  obpyra- 
midal  nutlets,  having  lotig.  nearly  erect  hairs  at 
the  base.  They  arc  usually  solitary  and  swing 
on  long  peduncles  during  the  winter,  only  fall- 
ing apart  in  the  early  spring.  The  reddish- 
brown  wood  is  chiefly  useful  for  dgar-boxes 
uid  to  oonvact  and  di&cult  to  split  or  to  woris. 

The  Aintnlian  sycamores  are  StereuHa 
lurida  and  the  white  svcamore  Cry^carya  obo- 
vata,  one  of  the  native  nutmegs,  and  a  large 
tree  yitliling  servirtaMc  white  timlicr.  Mt'lia 
asedarach  is  the  false  sycamore,  the  large  tree 
more  commonly  known  as  the  pride-ot-Cbina 
tree. 

8YCBE  (si^se)  SILVER,  the  fine  silver 
of  China,  cast  into  ingots  weighing  commonly 
rather  more  than  one  pound  troy.  They  are 
marked  with  the  seal  of  some  banker  or  as- 
sayer  as  a  guarantee  of  purity. 

SYCOSIS,  a  pustular  disease  of  the  skin 

of  the  bearded  fare  It  is  often  called  barbers' 
itch  (q,v.)  and  may  be  regarded  as  a  form  of 
that  disnrdiT.  The  usual  treatment  consists 
of  application  of  carbolic  acid,  zinc  ointments, 
ichthyol,  sulphur  or  oil  of  cade. 

SYDENHAM,  Charles  Edwaj^  Poulett 
Thomson,   1st   Baro.v,   Iklti^h  statci-nian  and 

fovernor-general  of  Cana  la  li  W  inihlcdon, 
urrey,  13  Sept.  1799;  d.  Kingston,  Canada,  19 
Sept.  1841.  lie  was  the  son  of  a  London  mer- 
chant and  spent  some  time  in  Russia  in  con- 
nection with  his  father's  business.  He  was 
elected  to  the  House  of  Commons  in  1826  and 
in  1830  became  a  member  of  the  Grey  Cabinet 
as  vioe-presideat  of  the  board  of  tiade^  of 
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which  he  in  1834  became  itntidait  and  treas- 
urer ol  the  Navy.  He  became  a  recogniicd 
authority  on  finandal  matters  and  be  was  an 

earnest  supporter  of  free  trade  He  was  ap- 
pointed governor-general  (if  Canada  in  1839 
and  It  was  under  ins  a  !it:ii  ixtraiioti  that  the 
union  ot  Lpptr  and  I.uwrr  Canada  vsas  ef- 
fected and  a  new  consiitutiun  istaMishcd  For 
bis  services  in  connection  with  this  ditVuult 
undertaking  he  was  in  1840  granted  a  {jeeragc. 
He  wa»  t^rcparing  to  return  to  England  when 
he  met  hts  death  through  a  huntitig  acddcal 
Consult  Poulcit  S.  ri  .pt .  c.  J  .  'Menioin  of 
Charles,  Lord  Sv.lcTihitn'  (1843). 

8YDSNHAM.  Thomas  («The  English 
HirrocsATES*),  English  physician:  b.  Wyniord 
Eafde,  Dorset.  10  Sept.  1624;  d.  London,  29 
iVr  I'W  He  cnlerod  Oxford  University  in 
1642  luit  his  studies  were  interrupted  bv  serv- 
ice as  an  (<riut  r  m  the  Army  of  Parliament. 
He  was  graduated  liacheldr  of  medicine  at  Ox- 
ford in  1648  and  was  elected  a  fellow  of  All 
Souls  College,  but  his  medical  studies  were 
agsin  iatermpted  by  military  service.  He  be- 
gan practice  at  Westminster  about  1655,  for 
some  time  still  giving  much  attention  to  poli- 
tir«  He  was  licensed  hy  the  RoN-al  College  of 
l^hysjcians  in  1663  and  t(M,k  his  M  I)  at  ("am- 
hhdgc  University  in  1676.  While  his  medical 
studies  were  much  interrupted  and  his  early 
practice  was  without  1  medical  license  he 
made  remarkable  ptoggta*.  He  developed 
powers  of  diagnosis  amoonting  to  genius  and 
he  followed  the  method  of  Hippucrates  in 
Vk-atching  the  progress  of  the  p,i!i<iii  atid  as- 
sisting nature  in  tts  effort  to  throw  ulT  dis- 
ease. His  theories  were  backed  by  his  notable 
success  in  treating  patients;  and  by  his  strong 
sense  and  plain  manner  of  dealing  with  matters 
hitherto  cloaked  with  professional  mystery.  He 
also  kept  mainly  to  simple  prescriptions  in- 
stead of  the  involved  sort  in  vogue  He  re- 
ceived recognition  from  abroad  cumparatively 
early  in  his  career,  his  f.imt  heiii^,'  I.»rKe!y  aug- 
mciiti  d  li>  hl^  w  riiinL"«;  tun  h<-  made  many 
cncnucs  ui  the  medical  profession  at  home, 
ulthowgh  he  also  enjoyed  the  loyal  support  of 
Many  uotaMe  members  of  his  professioit  He 
suade  traportam  eontribotions  to  medical  sci- 
ence in  his  stud\  of  vrout.  of  \\1h<1i  he  was  a 
victim ;  his  observation*  of  epidemic  diseases 
through  a  numlier  of  seasons  and  distinguished 
several  that  were  formerly  confused;  intro- 
duced the  cooGng  UMllioA  of  treating  smallpox ; 
was  the  hrst  to  use  a  tinetttrc  of  opiiun,  laud- 
amtm;  and  initiated  the  nse  of  Peruvian  baric 
in  treating  malaria.  His  smm  for  dogmatic 
theories  was  intense  and  he  was  known  in  the 
case  of  a  patient  whose  stretiKth  had  been  viti- 
ated by  the  weakening  processes  of  the  day 
to  prescribe  food  instead  of  medicine — 'an 
unheard-of  procedure.  His  doctrines  came 
into  full  recognitioa  in  the  early  part  of  tlie 
|8th  rrritury  and  it  was  then  that  the  cusUNB 
of  desik'nating  him  the  "Fnglish  Hippocrates* 
was  inaugurated  However,  wlnt<  he  felt 
keenly  the  antagonism  evinced  ly\*ard  him  l»y 
many  members  of  hiv  profession,  he  enjo\'  I  a 
imiformly  successful  career  and  never  suffered 
the  ostracism  endured  by  many  pioneers  in 
new  theories  of  medicine  Author  of  'Ob- 
servatlones  medici*  (1676);  'Tractatus  de 
podagra  et  hy  lr'  pe'  (I'kv^);  'Scheilula  raon- 
ttoria  dc  novae  fcbris  ingrcssu'  (16^6)  ;  'Pioc- 
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e>>us  integri*  (1(02).  etc.  The  best  cduion  oi 
his  works  is  that  of  the  Sydenham  Socici>, 
edited  Inr  W.  A.  Greenhil!  (2A  ed,  1M4) 

Little  is  known  of  his  personal  life,  but  of  ihc 
numerous  sketches  of  his  career  appended  lu 
editions  of  hi>  work>  the  most  interesting  it 
his  own  account  oi  his  theories  and  practices 
in  the  introduction  to  'Observationcs  mcdica:' 
(1676).  Consult  also  Picard,  F.,  'Sydcniianw 
sa  vie,  sa  truvres'  (Paris  1889);  Payne,  J.  I 
•T   .Sydenham'  (London  1900). 

SYDNEY,  sid'ni.  Australia,  capital  of  New 
South  Wales,  on  Port  Jackson,  was  the  firrf 
ci|y  founded  in  Australia,  by  British  colooist^ 
Its  sefeciion  was  due  to  the  beautiful  site  and 

the  advantages  offered  by  streams  and  adjac<nt 
b.iys  The  principal  streets  are  lined  by  hand- 
some residences  and  commercial  houses  The 
important  buildings  include  the  government 
offices  —  of  white  stone  in  Italian  Style; — the 
magnificent  town-hall,  with  a  high  tower  Vti 
fine  organ;  banks;  post  and  telegraph  offices; 
Bovernineiit  liouse.  a  castellated  building  of 
fine  (loihn  .irchitecturc ;  the  university,  -i  vaM 
edifue.  al>o  IJizabelhan  (^roihic ;  logefh<  r  with 
the  associated  colleges,  including  the  \Vonian'>  | 
College.  Saint  Mar/s  Cathedral  (Rooian  Oath* 
olic).  a  Byzantine  synagogue,  exchange,  cn*- 
tom-hou.se,  mint,  parliament  nouses,  hospitals, 
asylum--,  and  the  Queen  X'irti  ria  Market  TV- 
main,  H\de  .Moore,  and  Ceiitciuiial  parks  ard 
the  Botaniral  Garden-  are  e.xten-ivc;  the  race- 
course comprises  202  acres.  The  Australian 
Museum,  founded  in  1836.  is  the  oldest  taadtit' 
tion  of  the  kind  in  Australia.  Its  erectkm  cost 
£59,000.  It  contains  a  very  large  boCairieal  gar- 
den, a  technological  exhibit,  and  a  Iibrar>, 
which,  together  with  other  libraries  in  the  cun 
nunil>ers  240,743  works  The  slaughter-house- 
and  water-supply  s^ystcm  are  owned  by  the  aty  , 
and  the  tramway  nrstem  is  owned  by  tlie  state,  i 
There  are  numttuctorics  of  gias^  pottery, 
wagons,  boots  and  shoes,  stoves,  hardware, 
tobacco,  etc. 

The  University  of  Sydney  dates  from  1852 
receiving  its  royal  charter  in  185i8  Womcr 
Students  have  been  admitted  since  1881.  Port 
Jackson  is  of  vast  proportions,  and  accessible 
to  the  laraest  vessels,  penetratmg  the  cotmtry 
for  20  miles,  and  sending  out  branches  in  all 
directions.  The  shon  .  [in  cut  ;i  Sold  and  rug- 
ged a>pect.    Four  conip.iim  >  uj.et.ile  t'erncs  to 

and  from  Sydney  over  tlie  water  -  ui  Port  Jack- 
son, which  carry  nearly  24,000,000  passengers 
anniwlly.    Thb  service  and  equipmesrt  —  the 

best  boats  are  double-ended  srrrw-boats  —  are 
said  to  be  the  equal  of  any  in  the  world.  Sydner 
is  near  a  co.il-formation  extending  over  se\fr.il 
hundred  miles  in  Kast  Australia,  and  is  the 
eentre  of  trade  for  the  pastor.ii  .u  d  mineril 
regions  of  the  western  districts,  connected  with 
an  extensive  railway  system.  Tiie  variotis  man- 
ufacturing industries  arc  well  trpresented  in  the 
city,  and  its  trade  is  large  ami  growing.  Sydney 
was  founded  in  1788  The  discovery  of  gold  m 
1851  stimulated  its  development.  On  I  Jaa 
IWl  the  installation  of  Karl  Hopetoun  as  first 
governor-general  of  the '  Australian  Common- 
wealth took  place  here,  constmunating  the 
federation  of  Australia. 

An  outbreak  of  bultonic  pl.iguc  in  lOCm.  sup- 
posed '.o  have  been  due  to  the  :ntro<luc:ion  v 
plague-stricken  rats  brought  in  foreign  vc»i  > 
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from  afflicted  ports,  led,  in  1901.  to  the  forma- 
tion of  a  board  of  port  overseers,  called  the 
Sydney  Harbor  Trust.  This  commission  as- 
sumed control  of  all  the  wharves,  docks  and 
iarbors,  and  considerablyimproved  shipping  at 
Sydney.  Sydnqr  has  UBH  miles  of  electric 
tramways,  tnosQy  Under  munidpal  contn^ 
Pop.  6«,746i 

8YDMST,  Cmada,  dty,  chief  port  of  entry 
of  Cnt  Breton  Island  and  capital  of  Cape  Brc* 
ion  Onuity,  province  of  Nova  Scotia,  situated 
on  the  southwest  arm  of  Sydney  luirbor,  285 
miles  northeast  of  Halifax;  and  on  the  Inter- 
colonial and  the  Sydney  and  Louisburg  railroads 
and  on  the  Sydney  and  Glace  Bay  Electric 
Railway.  Of  Oiese  the  moot  important  is  tiie 
great  works  of  the  Dominion  Iron  and  Steel 
Company,  employing  3,000  men  and  turning  out 
500  tons  of  steel  rails  daily.  The  shipping  of 
coal  is  also  an  important  industry  employing 
great  numbers  of  men.  Among  other  indus- 
tries are  chemical  works,  iron  ajod  brass  foun- 
dries, railway  repair  shops,  slag  cement  works, 
mod  factories,  brewery  and  bottling  works. 
The  value  of  its  manufactures  reach  about 
$11,000,000  annually.  There  arc  five  Itaiiks  lo- 
cated in  the  city.  The  chief  pul)lications  arc 
two  daily  and  three  weekly  newspapers,  one  of 
*hich  the  jUar  Talla  is  published  in  pure  Gaelic 
There  are  13  churches  in  the  city,  branches  of 
the  Y.  M.  C.  A.  and  the  Salvation  Army,  and  a 
Catholic  Young  Men's  Gub.  Among  the  public 
institutions  are  the  county  insane  asylum  and 
a  large  public  library.  The  most  prominent 
public  buildings  arc  the  customs  building,  the 
new  courthouse,  city  hall  and  the  new  county 
academy,  The  educational  facilities  include  a 
high  school,  Sydney  Academy,  School  of  Min- 
ing and  Engineering,  Catholic  convent  schools, 
and  a  business  college  Sydney  was  founded 
in  1784  by  United  Empire  Loyalists.  It  hccamc 
an  incorporated  town  in  1885  and  chartered  as 
a  citv  in  1904.  Municipal  aiTairs  are  adminis- 
tered by  a  dty  ootmcil  consisting  of  a  mayor 
eleaed  every  year,  and  10  aldenQC%  r^kreaenu 
ing  five  wards  and  elected  for  a  ten*  of  two 
years.  The  city  owns  and  operates  its  water- 
works.  Pop.  17,723. 

8TDMBY  MINBS.  Canada,  town  in  Cape 

Breton  Island  and  County,  province  of  Nova 
Scotia,  on  the  northern  arm  of  Sydney  Harbor, 
three  miles  north-northwest  of  N'orth  Sydney, 
and  connected  with  that  city  by  electric  rail- 
way The  town  owes  its  existence  to  the  Nova 
Scotia  Steel  and  Coal  Company,  whose  mines 
are  the  oldest  in  Canada,  coal  having  been 
mined  there  as  early  as  178S.  A  large  steel 
plant  is  also  located  there,  and  these  two  indus- 
tries employ  2,500  persons  The  town  govern- 
ment consists  of  a  mayor,  elected  yearly,  and  a 
council  of  eight  menbcts  dcetcd  every  two 
years.    Pop  7,470. 

SYENITE,  as  at  present  understood  in 
pftr<i;,'r,i;ihy.  a  iiotocrystalliiie  rock  in  which 
the  diicf  feldspar  is  orthoclase,  and  iu  which 
Quart2  is  absent.  Originally  it  was  used 
for  a  homblendic  granite  such  as  occurs  at 
Syene  (now  Assuan),  Egypt,  where  ft  was 
<|liarried  for  obelisks.  Typical  syenite  con- 
tain* orthoclase  and  hornblende;  those  with 
hiotitc  arc  called  rnica  syenites.  Some  plagio- 
clasc  is  always  present,  and  besides  this, 
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magrnctitc,  apatite  and  zircon  arc  invariable. 
Sec  N'lriiKi.iTE, 

SYKES,  Frederick  Henry,  American  col- 
lege president :  b,  Uuecnsville,  Ontario,  13  Oct, 
1863;  d.  Cambridge.  Mass.,  14  Oct.  1917.  He 
was  graduated  at  Toronto  University  in  1885, 
and  in  1891-95  was  student,  scholar  and  Fellow 
at  Johns  Hopkins  University,  where  he  took 
his  Ph.D.  in  1894.  He  engaged  in  teaching 
and  in  1903  became  professor  of  Hterature  and 
director  of  extension  teadiing  at  Columbia 
University;  and  he  was  fNofessor  of  English 
and  director  of  technical  education  at  Teachers* 
College,  Columbia,  in  190.^  l.V  From  its 
organization  in  191.^  until  V>\7  he  was  president 
of  the  (Connecticut  College  for  Women.  He 
was  general  editor  of  Scribncr's  'English  Clas- 
sics Series*;  and  author  of  numerous  text- 
books on  English  composition  and  of  *  French 
Elements inHiddle  English*  (1899);  'Syllabus 
of  Lectures  on  Shakespeare'  (I'X^.^)  ;  'Lectures 
of  the  History  of  English  Liieraiure  in  the 
Nineteenth  Century'  (1904),  etc 

SYKES,  George,  American  soldier:  b. 
Dover,  Del.,  9  Oct.  1822;  d.  Brownsville,  Tex. 
9  Feb.  1880.  He  was  graduated  at  the  united 
States  Military  Academy  in  1842.  He  was  en- 
gaged in  the  closing  scenes  of  the  Seminole 
War  and  later  in  Texas,  and  served  through 
the  Mexican  War.  He  was  afterward  on  duty 
at  western  army  posts  and  engaged  in  Indian 
warfare,  and  in  1855  was  promoted  captain. 
He  was  commissioned  major  of  the  14th  United 
States  Infantry  soon  after  the  outbreak  of  the 
Civil  War,  participated  in  the  liaitle  of  Bull 
Run,  was  commissioned  hri^adier-Kcncral  of 
volunteers  28  Sept.  18f)l  and  major-«rneral  29 
Nov.  1862.  He  commanded  the  Fifth  Arm^ 
corps  at  the  battle  of  Gettysburg,  and  in  April 
1864  was  transferred,  to  dnty  in  Kansas.  He 
was  hrevetted  brigadicr^general  in  the  regular 
army  in  1865  in  recognition  of  his  services  at 
Gettysburg  and  throughout  the  war.  He  be- 
came cfjlonel  of  the  20lh  Infantry  in  18<kS.  and 
spent  the  remainder  of  his  life  at  different 
western  army  posts.  Congress  appropriated 
funds  for  his  bunal  at  West  Point,  where  a 
mommient  was  erected  to  him. 

SYLLABUS,  a  document  issued  hv  Pope 
Pius  IX.  8  Dec.  1864.  which  condemned  80 
current  doctrines  of  the  age  as  heresies.  It  is 
a  sunanary  or  collection  of  errors  previously 
reprobateo  in  various  allocutions  and  encyclicals. 
It  is  a  condemnation  of  the  iiiti  llectual,  social, 
and  religious  heresies,  characterisiir  of  modern 
times  as  these  are  in  opposition  to  Roman  Cath- 
olic doctrines.  It  was  divided  into  lU  chap- 
ters each  containing  several  propositions  with 
reference  to  their  previous  condemnations  un- 
der the'  following  general  heads:  (1)  Panthc 
ism.  Naturalism  and  Absolute  Rationalism;  (2) 
Moderate  Rationalism;  (3)  IndifTcrentism  and 
Latitudiii.irianism ;  (4)  Socialism,  Communism 
and  Secret  Societies;  (.s)  The  Assertion  of  the 
Supremacjf  of  the  Civil  Power  over  the  Church; 
(6)  The  right  of  the  State  to  interfere  in  Spir- 
itual things;  (7)  Morality  independent  or  reli- 
gious sanction;  (8)  The  Suflicicncy  of  merely 
Civil  Marriage;  (9)  the  Denial  of  the  Temporal 
Independence  of  the  Papacy;  (10^  F.d-tly  styled 
•I.ihcrali'im  "  The  Sytlaf'us  Frronnu  was  the 
occasion  (ti  much  controversy  and  was  seized 
upon  by  the  German  government  as  a  pretext  of 
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the  famoas  May  Laws  against  the  Roman  Cath- 
olic Church  in  that  country  The  syllabus  reas- 
serts all  the  ilaim>  of  thf  mt'dtxval  papacy 
It  provoked  conflicts  h<t\vern  the  papal  and  the 
civU  powrr  in  Prussia,  Austria  aii<l  Hrazil 
*Sy!!al>us*  is  the  name  also  used  for  a  decree 
of  Pius  X  (1907),  coodemntnc  noderniMi  in 
65  proi)ositions. 

SYLLOGISM,  iM  logic,  an  argument  stated 
in  full  logical  form,  so  that  its  conclusiveni.'ss 
is  mamfckt  from  the  structure  of  the  exprcs* 
ston  alonc^  without  any  regard  to  the  mninini 
of  th«  terau.  A  perica  syllogism  compriaca 
ihrte  and  not  more  than  three  propositions,  the 
third  hdoK  the  one  to  be  proved ;  this  is  called 
the  'condasJon*;  the  other  two.  called  the 
'pretnises,"  contain  the  means  by  which  the 
conclusion  is  arrived  at  A  tyllogiun  may  be 
rctreicntcd  thus  in  qmibolsi 

AH  A  u  B. 
AU  C  M  A. 
.-.  AU  C  M  B. 

Or  with  words  instead  of  symbob: 

An  HMUlt  an  «lHMaMb 
Lead  k  a  iMtal. 
.'.  LfA  it  an  ektatnt. 

This  syllogism  is  valid,  because  dw  condiH 
Am  logically  follows  from  the  premises.  For 
the  "figures*  and  *moods*  of  the  syllogism  and 
the  rules  for  the  construction  of  syllogism  see 
Logic 

SYLPHS,  in  ancient  m^iholoirv'.  the  name 
given  to  the  elementary  spirits  of  the  air  iti  the 
polytheistic-pantheistic  system  of  the  Paracel- 
ststs.  The  ^Iphs,  like  die  other  elemental  spir- 
its—  the  salamanders  or  spirits  of  fire,  the 
gnomes  or  spirits  of  earth  and  the  undines  or 
spirits  of  watei  form  the  link  betweiti  im- 
material and  material  hein^s,  for  fhou^rh,  like 
men,  they  eat,  drink,  speak,  travel,  sicken  and 
beget  children,  they  resemble  the  more  elevated 
Spirits  in  the  litheness  and  transparency  of  thdr 
bodies  and  thdr  rapidity  of  movement:  they 
dso  know  more  of  the  presetit  and  the  future 
than  man  does.  They  have  no  toid,  and  com- 
seqtienily  suffer  annihilation  after  death.  Coti- 
snlt  Paracelsus,  "Liher  de  N>-mphi'-,  Sylphis, 
P\k.'m^is  et  Salamandris  et  C«terio  Spiritibos* 
(ll.i,e!  t.l.  1500). 

SYLT,  sHi.  Germany,  an  island  in  the 
North  Sea.  near  the  coast  of  Schleswlg- 
Holsiein.  It  is  22  miles  in  length,  and  has  an 
area  of  40  square  mites.   It  consists  largely  of 

sand  dunes  with  ^ome  cliffs,  r«.perially  near 
Kampen  The  f'rie-ian  inhabi'anfs  are  rhiefly 
ocfupied  in  ai^ic ultitre,  stork-rai^ir  i-  ,ir  c!  diick- 
trappinif.  and  are  renowed  as  stalv\ar!  <aili>rs. 
The  dialect  is  peculiar,  but  German  is  the  '^ch<MiI 
and  church  language.  The  principal  (own  is 
Keitom;  the  port  is  near  Munkmarsh.  con- 
nected bf  rail  with  Westerfamd.  Lifdithouses 
<tnnd  htfween  Wenoing^tadt  and  KamiKii  and 
on  the  northern  point  of  land  There  is  cood 
M.I  Nathinvr    Pop  afvnnt  5.000. 

SYLVANITK.  a  native  lelluride  uf  gold 
and  silver,  containing  24.5  per  cent  gold  and 
13.4  per  cent  of  silver.  It  osuatfy  occurs  mas- 
sive, but  is  often  seen  in  curious  sfcelcton 
cry^iatli/aiions.  due  to  twinning,  and  somewhat 
resrmMifu'    thr    wrinen    Hrlirrw  characters. 

{ivinij  rw^c  t"'  the  name,  "k'raphic  tellurium.* 
ndividual  cr>-vijK  are  rare  and  of  highly  com- 
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plex.  monodinic  forms,  with  perfect  dtoo* 
pinacoidal  deavage  It  is  brittle;  fracture  un- 
even; hardness  only  1?  to  2;  specific  ^;ravity 
very  high,  7.9  to  83;  lustre  brilh.itu.  nicial'.ic; 
ci  !ur  usually  silver-while  or  slightly  yellovMsh; 
stre.ik  gray.  It  is  an  important  ore  of  gold 
and  silver  in  Transylvania  (whence  iU  name), 
Colorado  and  California. 

8YLVANUS,  sn-vi'nas,  in  Roman  mjrthat- 

o^n-    .1  r'.irni  <irity,  who  is  npmefltcd  ■§  nlf 

a  man  and  halt  a  guat. 

8TLVB8TBR.  James  Joseph,  English 
mathcnatician :  h,  London,  S  Sepc  1814;  d. 
there.  15  March  1897.  He  was  of  Jewish 
parentage  and  was  educated  at  Cambridge  Uni- 
versity, where,  however,  his  rclitnon  prevented 
his  taking  his  degree  until  after  the  passing  of 
the  Tests  .-Vet  in  1K72;  but  he  tt>ok  his  decree  at 
Trinity  College,  Duhlin,  in  \S4\.  He  .une 
professor  of  natural  history  at  the  UniversiQr 
of  London  in  1R37;  and  in  1841  was  CsHed  tO 
the  chair  of  mathematics  at  the  University  of 
Virginia.  He  remained  there  but  a  short  tints; 
his  frank  cayreasion  of  his  opinion  of  the  slav- 
ery question  tnaking  his  stay  impracticable.  He 
was  connected  with  a  firm  of  ar ttiarif  ^  in  Lon- 
don in  1^.5-55,  meantime  writing  brilliantly  on 
mathematics.  In  l)*55-70  he  was  prntessi.r  of 
mathematics  at  the  Royal  Military  .Academy. 
\\nr)l\vioh  In  1877-83  he  was  professor  of 
mathematics  at  the  newly-established  Johns 
Hopkins  University;  and  while  in  .\merica 
founded  awl  was  the  first  e£tor  of  the  Ameri' 
ran  JamtHti  of  MatktmaHcs.  He  was  caOet 
in  IfifO  to  the  Savilian  chair  of  geometry  sl 
Oxford  University  and  retained  it  tiniil  hii 
death,  although  lie  was  not  on  active  diii\  If' m 
1892,  when  his  sight  failed  From  1870  he  was 
rec<'i,'nized  as  one  of  the  leading  mathematu-ians 
of  the  world.  He  oubhshed  a  vast  amount  of 
original  work,  diielfy  in  the  form  of  contribu- 
tions to  sdentific  perioAcals  and  to  learned 
sorieties.  His  researches  deah  Pttedpallywidk 
alfrebraic  forms,  although  he  also  made  con- 
tributions to  analytical  and  pure  genmeir>-, 
mechanics,  optics  and  astronomy  He  exerted  a 
profunnd  influence  upon  the  sfudv  of  hitrher 
matheniati  V  in  America  as  well  a>  in  l"uri  pe, 
and  bis  genius  as  an  inventor  of  m.iihematics 
was  accon^nied  hgr  remarkable  faaiiiy  in  ia- 
StniCttng  and  inspiring  hit  students.  He  wat 
also  aa  able  linguist  and  was  deeplv  interested 
in  verse  maldag.  althooih  Im  fnileo  t»  msihe  • 
name  in  that  fidd.  He  wrote  in  this  eemice- 
tion  'The  Laws  of  Verse'  (IK70)  He  was 
elected  a  Fellow  of  the  Ro>-al  Society  in  IfvJP 
and  was  the  recipieni  i  t  m.iti\  h>>n«jrs  trom 
universities  and  learned  societies  l>oih  at  home 
and  abroad.  His  mathematical  works  were 
edited  hy  Baker.  U.  F,.  'Coikaed  Mathcasaiical 
P«ers>  (2  vols;.  New  Yoifc  1904-10). 

8YLVKSTER,  sTl-vf^'t^r.  Joshua.  Fne- 
lish  poet:  b.  1563;  d.  .Middlcl.iirk:.  Hcll.in.t 
Sept  1618,  He  is  remembered  hv  reason  ct  hi» 
translation  into  English  uf  the  'l>i%uic  Wccke* 
and  U  -rkes'  of  Du  Bartas,  a  French  Huguenot 
nublcman.  It  was  csDecially  popubr  with  ibc 
Puritans  in  both  the  OU  and  New  World,  and 
was  one  of  the  sources  of  inspiraium  for  Mil* 
ton's  *Paradise  Lost'  Anne  Bradstrect.  the 
\ew  Fngland  "Tenth  Muse.*  was  aa  enthusi- 
astic admirer  of  Du  Bartas,  known  to  her 
throu^  Sylvester's  version,  and  modeled  har 
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Stnvy  style  upon  Sylvestet's  somewhat  exag- 
gerate^ version  of  the  strained  pedantry  of  the 
original.  Sylvester,  in  order  to  gain  the  favor 
of  jaracs  I,  whose  dislike  of  tobacco  was  well 
known,  published  in  1615  an  anti-tobacco  tract, 
'Tobacco  Battered  and  the  Pipes  Shattered.' 
Hit  works  were  edited  tqr  A.  fi.  Grosart  (2 
rah,  Loodon  1878). 

8YLVB8TBR.  See  Smnsm. 

SYLVITE,  native  potassium  chloride,  KQ. 
ivomorpfaous  with  halite  or  common  salt,  crys- 
tallizing in  the  isometric  system.  Its  habit  is 
cubic,  the  crystals  often  modified  by  the  octa^ 
bdroB.  It  ntnally  occart  in  oraniilar  or  co- 
loasnar  masses,  or  compact  The  crystals  have 

ffrfect  cubic  cleavage;  fracture  uneven ;  brittle; 
ardness,  2;  specific  gravity,  1.98;  lustre  vitre- 
oui;  usually  colorless  or  white;  transparent 
when  pure.  It  is  soluble  in  three  parts  of 
water  and  tastes  slightly  more  bitter  tnancom- 
mon  salt,  like  which  it  is  highly  dJathennanous. 
It  is  mined  in  Galicta  and  verv  extensively  at 
Stassfurt  and  Leopoldshall  in  Prussia,  the  pro- 
duction in  1902  amounting  to  181,341  metric 
tons.  It  is  used  in  the  manufacture  of  potas- 
uiun  salts,  especially  the  nitrate  (saltpetre) 
aad  the  carbonate  (potash).  It  is  also  called 
tyhriae  and  i^vinite.   See  PoTASSnnc 

SYLVIUS,  Jacobus  (Latinized  name  of 
jAcgt'Ks  DuDois),  ^  French  anatomist:  b. 
Amiens,  1478;  d.  Paris,  14  Jan.  1555.  He  early 
devoted  himself  to  mathematics  and  the  learned 
languages,  bat  in  middle  life  turned  to  medicine 
and  took  his  degree  at  the  University  of 
.Wontpellicr.  later  entering  the  I'nivcrsity  of 
P.^ris  at  the  age  of  51.  He  taught  riii.itomv  at 
the  college  of  Treguier,  and  later  at  the  tJni- 
wrsity  of  Paris.  He  is  generallv  credited 
widi  the  invention  of  the  use  of  injection  in 
dissection,  bm  while  he  taoght  It  cadence 
points  to  its  being  known  before  he  used  it. 
He  ap|)ears  to  have  been  an  ardent  disciple  of 
Galen  rather  than  an  or'n^nnal  investigator,  but 
gained  a  great  name  in  his  profession.  The 
Sylvian  fissure,  die  Sylvian  aqueduct  and  the 
Sylvian  artery  were  named  for  him 

SYMBIOSIS,  a  biological  term  introduced 
by  De  Bary  to  denote  intimate  and  ooasple* 
noUary  partnerships  between  different  oi|Mi" 
iuDs,  as  between  we  algoid  and  fungoid  de- 
ments in  lichens,  or  between  unicelltilar  algx 
and  radioiarians.  A  great  number  and  variety 
of  casts  of  syml)iubis  have  been  recorded 
^ong  the  lowest  plants,  but  botanist.s  find  the 
'kuhjcct  more  and  more  obscure  and  their  de- 
o^Mis  are  by  no  meant  general  The  effortto 
ditterentiate  symbiosis  fVom  oommensaKsn  and 
parasitism  has  proved  "most  hafflinp  in  many 
cases.  The  term  "social  symbiosis."  has  l>een 
given  to  the  association  of  insects  found  in  the 
communities  of  ants.  bees,  termites,  etc,  where 
many  small  aphids.  beetles,  etc,  not  at  dU  re- 
wed  to  their  hosts,  dwell  in  peace  and  in  KNmi 
cases  seem  to  contribute  to  the  general  welfare 
as  well  as  receive  benefits.  The  subject  has 
wen  discussed  mainly  in  Germany.  Consult 
Brjndt  in  Archiv  fur  Anatomic  und  Fhvsiulogie 
^Leipzig  1882);  Hertwig,  Oskar.  'Die  Sym- 
"MS-  (Jena  1883)  ;  Keeblc.  Frederick.  «PIant- 
■^^imals:  A  Study  in  Symbiosis*  (Cambridge 


SYMBOL,  a  word  of  various  meanings,  de- 
rived from  the  Greek  word  symbolon,  "a  sign.* 
or  symbolt,  a  composition.  In  the  early  pe- 
riod of  Christianity  the  word  was  often  applied 
to  the  Creed  and  is  still  so  applied  in  Latin 
countries.  It  is  also  used  to  indicate,  cither  in 
a  religious  or  profane  sense,  an  emblem,  figure 
or  type,  something  which  specially  distingmdMB 
one  re^rded  in  a  particular  character,  or  as 
occupying  a  particular  office,  or  holding  a  spe- 
cial place  in  legend  or  mythology,  as,  for  iii- 
stancr,  the  trident  which  is  the  .symbol  of  Nep- 
tune. Sec  Sy.viduls,  Astkonomical;  SvaiVUt 
CuEMicAi.;  Symbols,  2dATUEMATicAU 

8T1IBOLIC  LOOTC.    See  Logic,  Sym- 

BOUC 

SYMBOLISM.  The  word  symbol  is  de- 
rived indirectly  from  the  Greek  syn^olon,  a 
sign  or  token.  Symbolism  is  the  art  and  doe- 
ttine  of  symbols;  it  is  the  knowledge  of  the 

treatment  of  symbols  or  of  deciphering  the 
occult  intent  of  signs  or  symbols  and  espe- 
cially in  reference  to  things  spiritual,  invisible 
or  unable  to  be  pictured,  as  an  idea,  a  quality, 
etc.  To  die  Greeks  the  word  symbolon  meant 
signs  of  such  clearness  that  the  allusion  and 
die  object  were  practically  coinddeiit  Among 
the^  Greeks  their  hospitality  ended  in  giving 
their  guests,  or  exchanging  with  them,  a  memo- 
rial or  the  visit  in  the  form  of  a  wooden  i  il)- 
let,  a  die  or  a  ring,  broken  into  two  pieces. 
The  host  retained  the  other  half,  and  in  case 
of  a  future  meeting  presentation  of  the  halved 
token  was  a  sure  identificadon,  as  one  half 
fitted  exactly  into  the  fracture  of  the  other 
half  of  the  symbola.  It  is  claimed  by  authori- 
ties that  the  origin  of  symbolism  is  traceable 
to  the  hierogljrphics  or  pictorial  writings  of  the 
ancient  Egyptians  and  was  transmitted  from 
them  to  otner  nations  by  the  Jews.  The  Egyp- 
tians symbolized  their  gods  with  animal  forms 
or  combinations  of  both  human  and  animal 
form;  thus  Horus,  the  sun-god,  took  the  form 
of  a  sparrow-hawk,  the  disc  was  the  hieroglyph 
of  the  sun,  hence  the  winged  disc  (Afir),  de- 
rived from  the  Assyrians,  has  its  clear  defini- 
tion, and  expressed  also  the  victory  of  good 
over  evil.  The  enake  imaetis)  was  symbol  of 
death,  hence,  used  as  an  attribute  of  the  Egyp- 
tian kings,  meant  power  over  capital  punish- 
ment, just  as  the  handled  cross  (^(Uikh)  seen 
held  by  gods  and  kings  signified  life.  The  staff 
(uas)  was  the  Nile  kind's'  symbol  of  author- 
ity and  has  retained  that  significance  with  most 
natfams  ever  since..  From  insect  Hfe  abo  the 
Egyptians  obtained  such  important  symbols  as 
the  scarab  (Semwbtnu  saeer),  the  "sacred 
beetle,"*  which  they  worshipped  as  a  symbol  of 
divinity,  car%'ing  its  form  on  finper  riiit;s  con- 
taining inscriptions  to  be  carried  a<  rui  amulet. 
As  to  the  mytholc^  of  the  ancient  Greeks  and 
Romans  it  is  not  clear  to  us  whether  at  first 
they  looked  upon  dieir  gods  as  symbolic  of  the 
elements  of  the  world  summnding  diem;  cer- 
tain it  is  that  they  emboA[  a  very  perfect  sys- 
tem of  the  symbolism  of  Creation.  With  Ura- 
nus, god  of  the  hciucns  above  them.  \ve(l(!c(l  to 
(jxa,  the  broad-chested  earth,  bringing  forth 
Cronus,  god  of  the  harvests,  and  Zeus,  the  lifl^ 
of  heaven,  springing  forth  from  the  heaven 

S)d;  with  the  storm-besieged  mountain  top  of 
hrmpus  dedicated  as  seat  of  the  lightning  pod 
ana  realm  of  the  divine  brood,  poetic  symbol- 
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ism  could  Rct  no  closer  to  Ihc  htniimn  aeconnt* 
ing  of  nature.  Coniemponiry  writers  appear 
to  ^ww  the  acceptance  of  the  theofcony  as  alle- 

E>rtC  if  not  sytnholic,  and  .symtwlism  played  a 
K  r61e  in  the  mysteries  and  in  orphism.  And 
the  N'cn-PIatoni'.t'.  under  I'ln'inti\  r.>rplivrY, 
Proclus  and  fhi  Kmprror  Julian  vs<-ic  forctd  by 
the  ridinilo  .n;'!  Imiju   df  tlu-  (Tinstian  aptilo- 

S'sts  to  acknowlcdsc  thai  Saturn,  Jupiter,  .Mars, 
incrva  and  Venus  were  hut  symlMjIs  under 
which  with  other  myths  they  represented  di^^ne 
attributes  and  manifestations.  Leaders  in  the 
0K>dem  schools  of  learning  begin  to  see  that  it 
is  symbolism  that  is  evpressedin  die  raydiolo- 
gics  of  Eg>'pt  and  India  as  well  as  of  Graecc 
and  Rome  Hut  tht-  most  uniscfially  practised 
Vhorship  has  been  th.ii  of  the  5Uil-gi>d.  \vhi  '<c 
svmliul,  the  swastika,  dates  back  carhcr  than 
tnc  Sanscrit,  and  which  symt)olir  cross  has  al- 
ways been  a  SAcrcd  sign  and  known  as  the 
•Wheeling  cross*  or  "wheel  of  the  law"  with 
Buddhists  RcRresentitiK  the  sun,  when  iu 
hands  point  to  the  riKhi,  on  its  westward  orbit, 
and  symbol  of  the  carth\  re.  nlmiDii  in  easterly 
direction  when  the  haiul<  point  to  tlic  kit 
(sometimes  then  tirmcd  suuvastika),  it  i^  found 
as  an  ancient  syml>ol  all  over  the  .'Vmcncan 
continent  on  pottery  of  our  prehistoric  races. 
In  a  fKghtly  varying  form  this  swastika,  known 
as  die  fylfot,  appears  amon^  the  ancient  Celts 
as  a  favored  liymbol.  occurnng  venr  frequently 
among  the  Sc»i<fina\'fan  natioas  of  early  days. 
VariaTiles  such  as  the  trifkelton.  t<'trixxk,-lion. 
etc.,  arc  inlcrcstinir  l  ul  belong  to  the  sul'ject  of 
ssmbols,  not  >yn)l'olism  now  luidcr  discu-.-.ion. 
The  Chinese  hvi  in  an  atmosphere  ot  symbol- 
isni,  every  decoration  having  s>-mlK)lic  m<ni(s 
as  the  chief  characteristic,  and  even  the  shapes 
of  ^  vases  and  jugs  arc  symbolic.  Scattered 
all  over  their  pottery,  porcelain,  breatcs  aa4 
enamels  we  find  such  s>'mbob  as  those  of  lon- 
gevity: A'y/in  (uniconi).  ktivi  (tortoise ho 
(crane),  luh  (deer).  Their  mv^ric  numKcr 
einht  (I'j)  shows  forth  in  the  /'a  '  '  '  r  cu'ht 
'[irccious  things*;  the  Pa-kua  or  ciKhi  my-tic 
trigrams,  the  astroiok^ers'  symbols;  the  Pa-ihi- 
or  c^t  Buddhist  symbols,  etc.  From 
the  veBttawc  kingdom  thepr  find  symbolism  in 
the  peadi  <!«•)*  token  of  marriage  and  h»- 

Ke\iiy.  while  die  btter  condition  is  also  sym« 
olixed  in  the  gourd  (Au-/u)  and  the  fungus 
(f/ii);  and  the  iiamboo  (chuh^.  pine  {sung) 
and  plum  tree  (met)  are  symliil  of  three 
friends.  With  the  Japanese  >ymbolism  is  a 
large  part  of  thdr  Inc.  .\monK  such  we  find: 
A  plun.  bamboo,  orchid  and  a  chrysanthcmom 
^rmboliie  the  "four  wise  men*  of  Confncius: 
a  pine  twig,  wisp  of  straw  and  a  red  lohstcr  are 
a  New  Year  symbol  eomhination:  a  moon, 
snow  fl.ike  and  a  flower  in  conjunction  are 
symbols  of  the  chankrinw  ri .fidition"^  ot  nattirc 
Jewish  Symbolism.  I  ik-  all  other  (Ori- 
ental peoples  the  Jews  pra<! '>ed  their  <«v"«tem 
of  symhoUsm.  Ifanv  symlxtiu  nil>^  and  for- 
onihr  ocfurred  in  ine  boikiinK  ^'f  Solomon's 
Temple,  if  die  result  of  the  rrsnrrhes  of  the 
Freemasons  can  he  relied  on  The  rcodinc 
of  Jrrohoam's  Karmeni  hv  the  prophet  Ahifsh 
iaiHrd  the  separation  of  Israel  from  Judah ; 
the  rainbow  presented  .i  ^iKn  <»r  s^^^l^>ol  of  ibe 
pact  '-'^vren  tiod  an«l  the  earth;  the  law  of 
drcumciuun  wa«  a  symbol  of  the  covenant  of 
theho^.  Josephus  writes  that  *e  Ufh  ydesils 


vestments  were  in  every  detail  of  symbolic 
intent,  the  coat  symbolizing  the  earth;  the  upper 
j^arment,  heaven;  the  bells  and  pomegranates, 
thunder  and  lightning;  the  cphod.  the  Tour  ele- 
mcTJts.  and  the  interwoven  gold,  the  Klor>-  of 
(iod,  the  12  jewels  in  the  breastplate,  the  signs 
of  the  rodiac,  etc.  Other  instances  of  «vTnt<o!ir 
siKnificance  are  tlu  Mood  of  th<  Paschal  lamfi. 
the  sheanng  of  the  hair  oi  the  Lcvitcs,  washing 
and  bathiiiK  and  anointing  as  a  ritual,  the  lay- 
ing  on  of  hands,  etc 

Christfan  8y  mbcdiam.— WMIe  (be  priml- 
tive  Christians  in  the  Roman  Empire  used  a 
symboNe  lan^niage  of  si^jus,  thit  was  not  done 
as  a  m;itter  of  choice  but  of  neri witv  The 
persecuted  s(  rt  could  not  t.ifely,  c\  f-n  in  the 
Catacomtis,  express  fheni in  their  depic- 
tions on  sarcopha^fi  or  chapel  walls  wit*h  open 
comment ;  they  had  to  hide  their  epitaphs  and 
other  written  or  depicted  statements  in  forms 
that  woald  not  draw  down  destmetkto  on  them 
Any  originally  conceived  system  of  symboHsm 
specially  created  for  Rtvinp  expression  to  Chris- 
tian doi  trine  would  have  brou>jht  suspicion 
anioiii.'  the  .Tiftboritie*  as  to  the  int- nl  of  "iiirh 
Str,iiu;i  '-\rri'  <i!v  Tin  r'  >'ori-  we  fii^I  these  early 
worshippers  of  the  cross  uiiing  an  eai^e.  Roman 
S^hol  of  Jupiter;  they  borrowed  from  the 
signs  of  the  zodiac,  from  symbols  aMearing 
in  the  pantheistic  mysteries,  etc  AM  wlica 
they,  later,  used  the  sign  of  the  crass  it  was 
half  hidden  in  combination  with  an  anchor,  a 
syniho!  used  hy  the  paRans.  A  crude  form  of 
a  ti-.!!  (now  called  a  vesicU  or  a  wiiHii/it/.j  )  !<- 
Came  symbol  of  Christ  n  uiiun.;  to  a  Mnii!.,riiv 
of  sound,  ichthus  the  (iteek  word  tor  ti>h,  or 
from  the  fact  that  the  letters  therein  would 
serve  as  the  Greek  initials  of  the  words:  Je<iu.s, 
Christ.  Son  of  Ctod.  Savior  The  vine  (attn- 
bate  of  Bacchus)  was  adwtcd  as  a  symbol  of 
Christian  nondse.  The  liiihb.  the  palm,  the 
(fooil  Shepnerd.  would  all  Ve  nnderstixKl  bv  the 
heathen  coiitemjM)rari(  s  in  a  dtlTtrcnt  sense  than 
th.it  Kiiveii  to  thisc  symlxds  by  ih*-  early  ("hns- 
liaii-.  t  ireatcr  saietv  in  the  use  of  "■vml>f»U 
vsa--  atTordtd  the  Cliristi.iiis  from  the  f.u  i  that 
there  were  other  persecute«l  sects  within  the 
Roman  Empire,  who,  for  their  forbidden  cutl!^ 
initiated  a  writ-developed  system  of  symlH^am 
fbr  «se  in  paMie  eommunirations  to  their  fel- 
lows, a  languaRe  undecipherable  to  die  nntni- 
tiated  Inscriptions  of  the<e  ■'vmboWc  expres- 
sions are  found  cut  in  the  vast  rork  t»*mples  in 
K^^yp'.  in  Ss  ria,  .^sia  Minor.  Sicih  .  f~ire<Te  on 
ihe  Kbiii'  It'll  i!i  b'raiu  e  \  nti  thocl  i-f  incul- 
catiiiR  a  knowledge  of  this  ml-h  lancn  ice.  to- 
Rether  with  the  cult.  w.i<  i  nrr  <  i!  on  unbeknown 
bgr  thrir  penccnlors.  They  formed  themsehres 
imo  Nierary  societies,  guilds,  boriaf  onions, 
schooU,  etc.,  all  under  license  as  legal  corpora- 
tions, htit  secretly  active  as  eonpretjations  of 
d<h  trine  propacmda  instead  of  the  supposed 
s«^  nlar  K-'tberiiitrs  .AmonR  the  s\  <trni*  of  <ym- 
bobsm  adopted  bv  the  early  riinstians  were 
diosr  bekjngine  to  the  I'ythacorran  and  Pla- 
tonic doctrines  af»d  the  s.icred  number  tsrstvms 
aawnff  tfiem.  But  from  32.S  A.ik  soch  ttsage  he- 
csme  a  state  ofFense.  Angmtfnr  made  war  nn 
the  s^bolle  hingttage  and  declared  it  a  char- 
artrrisfie  of  the  Grtostic*  This  latter  sect, 
ei.nntii;  in'o  rx--'(  Thr  \vb<  ti  Oiri«t5anitv  wa? 
first  preached  «»penlv.  endeavored  to  combine 
iu  principles  with  the  Greek  pMkisoplqr.  Lender 


Digitized  by  Google 


tYliBOUeii 


socb  teachers  as  Saturninus,  Basilidcs  nnd  Val- 
COtiM  a  ven-  extensive  symbpUc  language  was 
created  ta  the  Byzantine  period  and  practised 
by  these  Gnostics,  but  the  ftdl  intent  of  th« 

cxprr^Mons  of  this  rtilt  is  lost  to  us  at  tflis  day. 
Bviantirie  art  discloses  a  considerable  propor- 
tion of  ihcir  symi'iils,  sucli  as  the  Abraxas,  etc. 
As  a  matter  of  fact  there  is  a  close  connection 
between  Byzantine  Christianity  and  Mithraism. 
Inm  which  nuidb  was  derived,  even  if  in 
dunged  form.  And  Byzantine  art  is  built  up 
c.ittrr!\-  of  symliolism,  evfti  to  its  very  archi- 
■.iLturc,  and  it->  licQuent  lack  of  beauty  from  an 
art!^tic  point  of  view  is  caused  hv  its  occultism 
in  form  and  manners.  Unlike  the  pagans,  the 
Christians  in  their  practice  of  symbolism  al- 
ways clearly  distinguished  the  conventional 
Bgns  from  the  divine  and  sacred  essence  tfiqr 
tepresented  in  their  ceremonies  or  sacraments. 
In  coverinf?  the  catacombs  with  such  depicted 
fipirei  as  fish,  lainh,  shepherd,  grapes,  foun- 
tain and  hart,  ship  sailing  safely  on  rough 

los:  with  their  j  Chi  Rho  (<saered  mono- 
gram*), Alpha  and  Omega,  etc.,  they  set  up 
no  figures  lor  idolatrous  worship,  but  simple 
al'.tporical  s)mibols.  Leading  authorities  on 
ecclesiastical  symbolism  were  Hugo  of  Saint 
VIrtOT.  Richard  of  Saint  Victor.  Vincent  of 
Prp.tivnis.  Durandus,  bishop  of  Mcndc,  Lan- 
jnicfioc.  Honorius  of  Autun,  Sicardus  of 
Crcmnr.T,  etc. 

SytnlKjIism  attained  its  apogee  in  the  Middle 
Ages,  when  animals,  colors,  plants,  lines  and 
attitudes  had  their  hieratic  si^ificance. 
Cuidles.  symbolic  of  the  Light  of  the  World, 
found  ubiquitous  use  in  all  rituals:  the  vest* 
tnents  of  the  clergy,  besides  the  rftnal  itself, 
were  symbolic.  The  Church  also  had  its  repre- 
sentation in  a  woman  crowned  and  majestic, 
bearing  the  banner  of  victor>-  and  ihe  chalice, 
while  Judaism,  as  unbelieving,  took  the  form 
of  an  aged  woman  holding  a  cracked  staff,  the 
tabks  of  the  law  falling  to  earth,  her  eyes 
bandaged  and  her  crown  toppling  from  off 
lier  head  Art  was  fotitl  of  depicting  the  uni- 
TcrsalitN'  of  life's  nnrrrtaiii  tenure  by  illustrat- 
ing, under  the  title  of  "The  D:in(  c  of  Death,* 
a  human  skeleton  calling,  as  unwelcome  visitor, 
on  king,  queen  and  humble  peasant.  The  books 
of  "Bestiaries*  afford  us  an  insight  into  the 
allegorical  or  mystical  significance  of  the  most 
inMesqtie  .in>'thtca1  animal  creations  of  those 
flays  of  superstitions.  They  figitrc  on  the 
Rargoyles  and  in  the  moldings  of  Romanesque 
and  Gothic  structures.  Much  of  the  beauty  of 
Gothic  architectural  traceries  is  found  in  the 
disposition  of  the  trefoil  and  quatrcfoil,  having 
their  s^bolic  intent  of  the  Trinity  and  the 
four  Evangelists.  And  the  four  EvangcUstS 
themselves  enter  the  language  of  symbolism 
tithir  as  the  "four  rivers."  or  Matthew  being 
represented  as  an  angel,  Mark  as  a  lion,  Luke 
as  a  winged  ox  and  John  as  an  ea^h.  The 
12  Apostles  were  given  each  their  symbol  for 
TSeognition  in  art  depiction;  Saint  Peter  bear- 
ing a  key.  Saint  Jude  a  cross.  Saint  Matthew 
a  wallet.  Saint  Hiomas  a  spear,  Sidnt  Sfmon 
Zdotes  a  saw,  and  so  on  Alchemy,  from  which 
Otrr  science  of  chemistry  arose,  was  largely  a 
science  of  mysticism  and  symboii^ini  It  was 
probably  derived  from  the  Egyotians,  no^  the 
Arabs  as  was  formerly  supposed,  and  Hermes 
K  af  tor  all,  Ukely  to  have  been  tile  OTiginator. 


At  first  the  view  evidently  was  that  metals  in. 
their  changeable  forms  (reactions)  had  body 
and  soul  like  human  beings,  hence  lead  was 
called  Osiris  and  eonsidered  hy  the  Egyptians 

as  the  son!,  or  "prima  materia"  of  all  metals. 
Later  it  w.i>  supposed  that  quicksilver  (mer- 
cury) was  the  soul  of  mctal.^.  And  in  the  final 
determining  .the  alchemists  (probably  through 
the  Babylonians)  ttsed  the  iibuMlaiy  names 
for  the  metals  tmn: 

PUnet  Symbol  Metal 
Satarn  \   Xmd 

Jupiter   V   Tin 

Man   d"   Iron 

Sun  , .    O     •  •  Gold 

Venut   9   Copper 

Mercury.   V   ..(Juiclailver 

Moor.   ^   Si'.vcr 

And  from  the  hermetic  books  sprang  our 
first  knowledge  of  chemistry,  in  which  the 
chemical  cotttenls  wr»p  up  to  phUosophy  and 
religion  Ae  search  for  gold  and  the  philoso- 
pher's stone.  And  we  learn  from  these  students 
that  the  stone  was  "the  world  in  little,  micro- 
cosm, man:  one,  a  unity;  three,  mercury,  sul- 
phur and  salt,  or  spirit,  soul  and  body.*  And 
we  find  the  aldiemhtmieakittg  of  men  as  metals 
and  reading  such  an  ancieat  authority  as  Uaak 
Hdhmdus.  it  Is  diflicvit  to  differentiate  be- 
tween mankind  and  lead  (which  is  called 
Saturn),  but  we  are  told  by  his  interpreters 
that  he  UTtist  not  be  uiuiersiood  to  speak  of 
common  lead  but  the  lead  of  the  philosophers. 
Great  symbolists  WOre  the  Rosicrucians.  if  wc 
may  believe  what  we  read  about  them.  From 
dMBe  who  claim  the  origin  and  existence  of  the 
Rosicrucian  fraternity  as  n  probable  existence 
of  the  past  we  are  inforined  that  the  writings, 
'Fama'  and  'Confessio. '  of  tlic  eaily  17th 
centurj'  in  mentioning  therein  the  gold  which 
they  aichemistically  created  it  was  •not  the  gold 
of  the  multitude  but  it  is  the  living  gold,  the 
gold  of  God.*  Symbotism,  therefore,  pore  ami 
simple.  And  later  the  brotherhood  (in  Eng- 
land) under  Fricius  and  Fludd  transform  the 
ritual  into  Frcemasonry  and  its  symbolism  is 
stated  in  the  "Sommum  Bonum."  The  Re- 
naissance and  Reform  arrested  the  sdenee  of 
symbolism. 

The  science  of  heratdiy  is  largely  one  of 
symbolism  and  the  numerous  crosses  have  in 
past  days  had  authorities  wfio  deciphered  the 

symbolic  intent  of  their  variants,  as  well  as  the 
meaning  of  many  other  "charges.*  S\'mbolism 
has  been  api'lied  to  a  huiiruage  of  flowers,  aS 
well  as  to  colors,  in)ml)ers,  etc.  And  each  of 
these  fields  of  application  have  been  more  or 
kes  adopted  by  the  Christian  Chtirch  in  ita 
symbolism. 

The  term  "symbolism*  is  used  in  the  tech- 
nicjiic  of  psychoanalysis  to  define  a  certain  brain 
retlex  actioti.  as  in  dreams,  etc  In  the  science 
of  psychoanalysis  there  are  two  spheres  or 
states  of  the  mental  process;  they  are. desig- 
nated the  *preconsciott8*  and  the  "unconscious.* 
Ifnch  of  the  aisrotuin'ofir  brain  action  is  what 
the  psychoanalyst  trrnr;  "archaic,"  meaning 
what  is  known  to  the  lav  world  primitive  or 
.inimal  Symbolism  in  this  i  each!  tig  has  a 
ver\-  broad  asocct  as  is  <li.>ic!osed  by  such  an 
authority  as  Wm.  A.  >Aliite  in  the  following 
cxpressioa:  *For  what  after  all  is  a  word  but 
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a  symbol  of  an  idea  and  an  iflra  fmi  the  symhol 
of  a  thinR."  *\Vhetht'r  or  not  wc  soc  the 
syrnbohsm  of  a  given  exprossion.  for  t-xamplf. 
depends  upon  the  closeness  of  analogy  tK-tween 
the  sign  and  the  thing  signified.  The  closer  the 
analofrv'  the  ten  the  S3rmbolistt)  and  the  tess 
cvidt  nt  the  anaIoBr>"  the  more  prononnccH  the 
syml)<)lisin  "  "Fcrtnczi  uses  the  teriti  «iymbol 
to  apply  only  to  Hkenesses  that  have  ono  mem- 
ber of  the  equation  repressed  in  the  uncon- 
scious.* *The  idea  symbolizes  in  mental 
imagery  the  thing  in  the  outside  world  and  the 
wora  symbolizes  the  idea.  Prom  fhis  point  of 
view  our  thinking'  takrs  place  In-  the  use  of 
symbols."  In  its  action,  we  are  told,  the  sym- 
bolism of  a  word  may  assume  dynamic  force 
jfenergy).  In  such  dynamii-  svmhol  words  arc 
indued  flap,  patriotism,  c-c  This  medical  con- 
cefttion  ana  tneonr  of  symbolism  is  claimed  to 
be  of  assistance  in  indicating  die  true  inward* 
ncss  nf  (  t  rt.iin  ticuro-i  s,  as  hystcHa,  etc. 
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vols..  Pans  1870-71);  Audsley.  W.  J.,  and 
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(New  York  1917l;  T.iK<.r.  K,  'Saint*,  in  Art' 
(New  York  19(18);  Tyrwh.it,  K  St  |  ,  'Chris- 
tian Art  and  Symtohsm'  (London  1872); 
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Li-LMCST   W.  CULMBF. 


SYMBOLISTS,  the  name  of  a  f^ranp  of 
P'rench  writers  and  their  imitators  in  othrr 
countries  whose  school  arose  in  the  eighties  and 
at  first  was  supposed  to  in(ficnte  a  rcnciioa 
against  Pamassianism  and  realism.  The  school 
or  rather  styte  wst  Inaugnrated  bv  Pbttippr 
.\ugustc  Mathias  Villicrs  de  L  Isle-  Adara 
(1838-80)  whose  plav  '  Axel'  rcm.iin'<  the  t>-p- 
ical  drama  of  tin-  SvmSoh^i-  The  S-.  rt^' »-.!i»fs 
arc  so  called  from  their  habit  of  introducing  an 
object  or  being  merely  as  an  expretsioa  of  an 
idea.  Dreams,  myihtAogy,  mume,  nre  their 
favorite  subjects,  which  they  commonly  faitcr> 
pret  in  lyric  verse  Form  and  expression  cOnM 
more  with  tliem  than  substance  Their  charac- 
ters are  often  detjeneratc.  their  thenu^  r«  ;  :1- 
sive.  their  wit  redolent  of  the  KU'tcr  and  their 
notions  of  art  rather  subversive  of  morality 
than  otherwise.  They  were  frequently  called 
Dtoidents.  especially  the  earlier  followers  of 
Randelaire.  Jean  Mor^as  (1856-1910)  was  jt 
first  one  of  the  defenders  of  the  principles  of 
the  Symbolists,  defending  them  from  the  .ippd- 
lation  of  decadent  and  justifying  their  mnova< 
tions  as  the  natural  dcvclopmcm  of  the  prosody 
of  Baudelaire,  Mallarme  and  Verlatne.  Ljktcr 
he  returned  to  the  older  forms  of  versification 
and  to  the  classical  tradition.  Other  prominent 
fi^rurcs  amonR  the  S\-mboIists  were  Gusta\c 
kahn,  Cauillc  Mendes,  De  Resnicr.  the  Bel- 
gians M.etrrlinck  and  Rodcnbach.  the  .\inrr- 
icans  \'ieli'  ririlTin  and  Stuart  Merrill,  the 
Irishmen  John  M.  S>'nge  and  William  Builcr 
Yeats  and  the  Englishman  Aubrev  Beanlsley. 
whose  unwholesome  ^ctorial  oroouctions  err- 
tatnly  cbssify  htm  with  the  Symbolists  The 
most  beneficial  innovation  of  the  Symbcilisss  Lv 
in  their  attempts  lo  break  away  from  the  for- 
mality and  stitTness  of  French  versification  m 
their  attempts  at  rhynwd  pro&e  or  vcr*  brisis. 
They  abandoned  rhwnc  and  the  fixed  tradi- 
tional forms  and  reveled  in  asfonatKe,  repeti- 
tion and  generally  attempted  to  make  their  fines 
the  visible  counterpart  of  their  themes.  (See 
French  Litekature).  Consult  Barre.  Andre. 
'Lc  Svmbolisme'  (Paris  1911);  Guurmonu 
Remy  de.  'Lc  livre  dcs  masques:  portraits  sym- 
lolistes,  gloses  ct  documents  sur  les  cv'nvaiiu 
d'bicr  et  d'aujourd'hui*  (2  vols.,  ib.  1914); 
Kahn,  Gusuve.  *Symbolistes  et  d^adcnts'  (iV, 
1902)  ;  PeUissier,  G^,  'Etudes  de  Utterature  con- 
tcmporaine'  (iL  1898);  Symons,  Arthur.  'The 
Symbolist  Movement  in  Litcraairc**  (London 
1899). 

SYMBOLS,  Aitronomical,  signs  or  s\-m- 

luils  some  of  them  vers  ancient,  which  c  trn  rr- 
ienily  represent  astronomical  objects,  phases  of 
the  moon,  etc..  and  astronomical  lenns.  They 
are: 

STMBOLS  or  TBB  HBAVSNIY  BODIES. 
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liar* 
Cert* 
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The  asteroids,  except  the  four  given  here, 
are  represented  by  a  circle  with  a  number,  thus, 
designates  Angelina,  the  sizty-foarth  aa- 
iii  order  of  diacovtiT. 

LUNAa  FHAOft. 
Moon  in  conjunctiaa,  or  mtm. 

Moon  in  cutcm  qaadrature.  or  §nt 

Moon  in  opposition,  or  fuU. 

ICooa  ia  wcsMni  qoadntan,  w  lift 

ticNt  or 


D 
O 


.a 


iCiprioorttilS 
Aquarins 


aode  Q  EMtem  Qnadfatore  E  □ 

IWirriiiUnf  node  t3  Wcat.  Qtmimmim  W  Q 

Coajtmction    d  Trine   A 

Sextil*   5|C  Oppotitloo    S 

Ooadnture   D 

ASTBONQMICAL  CONTSACtlOMS. 
HKhf  aetHrfBB.  ItA.  Jt«ra. 


D<-cMuation.  Dec.  or  3 
North  polar  dtstance,  N  J>.D. 

STMBOLS,  Chandcal,  tetters  or  qmribob 
nied  in  chemistry  to  designate  the  HBriow 

Aemical  elements.  They  are  merely  the  firrt 
letters  of  the  names  of  these  elements  (not  in 
every  case  of  their  English  name) ;  or  when 
die  aames  of  two  or  more  elements  begin  with 
the  nme  letter,  two  letters  are  used  as  the 
tynhol,  otie  of  which  is  always  the  first  letter 
of  the  name  of  the  element  Generally  apeak* 
ing  the  letters  comprisinf?  the  symbol  are  taken 
from  the  Fnglish  name  of  tlic  element  ;  but  in 
some  instances,  specially  in  the  cases  of  metals 
which  have  been  long  Icnown,  the  symbols  are 
derived  from  the  Latin  names:  thus  we  have 
Hg,  symbol  for  mercury,  from  the  Latin 
Hydrurgyrum;  ft.  from  the  Latin  Ftrrum,  for 
iron;  and  so  on.  In  a  few  cases  the  symbols 
are  deduced  from  the  old  German  names :  thus 
K.  the  s>-mbol  for  potassium,  is  the  first  letter 
of  the  old  German  word  Kalium.  and  Na,  the 
sjmbol  for  sodium,  is  from  the  German 
Natrium.  However  derived,  whether  from 
Eagiisli,  Geman,  Latin  or  French,  the  symbols 
of  die  diemfeal  elements  are  universally  the 
same.  For  a  considerable  time  French  chemists 
employed  the  symbol  As  to  represent  nitrogen, 
from  the  name  AtoU,  which  was  eiven  to  this 
element  in  reference  to  the  fact  tliat  it  alone 
could  not  support  life  (Greek,  a.  privative,  and 
tii.  life) ;  but  this  symbol  is  now  almost  en- 
ttreiy  stiperseded  by  the  letter  N.  The  symbols 
of  chemical  compounds  are  constructed  bv  plac- 
ing together  the  symbols  of  their  constituent 
dements,  a  mmibcr  bdi«  attadicd  to  cadi 


signifying  how  many  atoms  of  the  element 
enter  into  the  composition  of  the  amount  of  the 
compound  expressed  by  the  entire  symbol.  For 
it  must  be  understood  that  duioical  S^bols 
have  a  quantitative  as  well  as  a  qttantatlve 
meaning.  When  ;i  chemist  meets  in  a  chemical 
treatise  with  the  symbol  O  he  knows  that  this 
signifies  not  oiily  oxygen  but  a  certain  definite 
amotwt  by  weight  of  oxygen,  O  always  means 
16  parts  by  weight  of  oxygen,  so  Fe  means  56 
parts  Igr  wei«fat  of  iroo;  and  so  also  the  com- 
pound  symbol  •  FftOt  means  (56  X  2)  + 
(16  X  3)  ~  IW)  parts  by  weight  of  oxide  of 
iron.  For  a  further  account  of  the  uses  and 
modes  of  formation  of  chcmieid  Sfymbols  s«e 
the  article  Chf.mistry. 

SYMBOLS,  Mathematical,  signs  or  ab- 
breviations used  in  mathematical  operations  for 
the  sake  of  brevity  and  to  facilitate  expression. 
In  arithmetic  and  algebra  there  are  four  general 
kinds  of  symbols  used;  namely*  those  of  Qitan- 
tity,  operation,  relatton  and  abbreviation. 
Quantities  arc  generally  represented  by  letters. 
Known  quantities  arc  represented  by  the  lead- 
ing letters  of  the  alphabet,  or  by  the  fn.al  letters 
with  one  or  more  accents,  thus:  x',  x'" ,  y" ,  etc. 
Unknown  quantities  are  represented  by  the  final 
letters  of  the  alphabet,  as  x,  y,  s,  etc.  Besides 
the  English  letters,  those  of  the  Greek  alpha- 
bet are  often  made  use  of.  Certain  letters  nave 
come  to  represent  certain  quantities.  Thus,  » 
generally  stands  for  the  ratio  of  the  diameter  to 
the  circumference  of  circle,  or  the  number 
3.1416;  e  denotes  the  base  of  the  Naperian  .sys- 
tem of  logarithms,  or  the  number  2.718281828; 
M  denofM  ikut  modulus  of  any  s)^tem  of  loga- 
rithma.  The  symbol  «e  denotes  an  infinitely  great 
quantity. 

Of  the  symbols  of  operation  the  sign  -f-, 
pUu,  when  written  between  two  quantities, 
signifies  that  the  second  is  to  be  added  to  the 
first;  as,  o  +  6.  The  sigri  — ,  miuus,  when 
placed  between  two  quantities,  denotes  that  the 
one  on  the  right  is  to  be  subtracted  from  the 
one  on  the  left;  as,  a — h.  The  sign  X,  when 
placed  between  two  quantities,  denotes  that  the 
one  on  the  left  is  to  be  multiplied  l>y  the  one 
on  the  riglit ;  as,  a  X  b.  MultipHcation  may  be 
indicated  by  placing  a  point  between  the  factors 
when  they  are  both  expressed  bv  letters;  as, 
a.  b.  This  method  is  not  applicable  when  the 
factors  are  nimibers,  because,  in  that  case  the 
indicated  product  wpuM  be  confounded  with  a 
mixed  decimal  fraetion;  thus,  5.6,  instead  of 
being  read,  product  of  ?  by  6,  would  lie  read 
5  and  6-tenths.  There  are  cases,  however, 
where  Ae  sign  is  used  between  numerical 
factors,  as  in  series  where  the  factors  follow  a 
law  wMch  Itls  deriraUe  to-keep  before  the  eye: 
thus  the  general  term  of  the  binomial  fonmda  ia 

m-(i»i  —         —  2)  .  .  .  (m  — 1»  +  1)  _ 
I    •  2  •   3   •  4  n 

The  sign  >,  placed  between  two  quantities,  in- 
dicates that  the  one  on  the  left  is  to  be  divided 
by  the  one  on  the  right;  as,  a-^b.  Division 
may  also  be  indicated  by  writing  the  quantities 

in  place  of  the  points;  as,  -^lOr  a:b,  or  a/b, 

«j*  .  . .  .  «  — The  sign  denotes 
llie  dillsrcaoe  between  two  ^wmtttics,  wfthont 
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implying  which  is  to  be  siihtractcd  from  the 

other;  as,  a  b.  The  sign  y/  is  called  the 
rtdical  or  evolution  sign,  and  when  placed  over 
a  quanmy  indicates  that  its  root  is  to  be  taken; 

as,  va-  the  degree  of  the  root  is  indicated  by 
»  auBber  writtea  over  Ae  siga,  iriiich  is  called 

tlM  inds  fif  HtmnU  or  mikal;  tlias  X/s,  Sfii; 
«le.  The  lign  \/  indicates  the  sqtxare  root  A 

vincuhim  — ,  hu  J,  brackcu  (J,  {  } ,  pvcn- 
thesis  (),  etc,  isffiOtte  dut  the  quantities  en- 
closed by  them  arc  to  be  rCRardcd  t<>tc<  rhrr :  as, 

(o-f^)*.     ^XtM<^    The  symbol  ^  denotes  that 

Ac  alcebruc  iu  of  levenl  qmstitict  of  the 
same  nature  as  that  to  sraich  the  symbol  is  pre-  , 
fixed  is  to  be  taken,  thus, 

.  25A?*-7l'(S)-Mrf>)l 

is  a  formula,  in  which  p  being  constant  and  q 
and  H  arbitrary,  signifies  that  of  the  algebraic 
suBi  of  nay  Biaabcr  of  icfuis  dedneed  bgr  a^ 

tributing  \'alues  to  q  and  n  is  equal  to  —  multi- 

P 

pKed  by  the  difference  of  the  algrbraic  sum  of 
the  tciaUk  m\aA  are  dedaeed  bgr  atliibatfaig  the 

wtmm  vahKs  lo  0  aad  a  fai  the  eapitarioaa  ^ 

n 

and  — 3 — .   Of  the  symbols  of  relation  /,  F, 

written  before  any  quantity,  or  quantities,  sepa- 
rated by  commas,  as  F(x),  fix,  v),  f  (s.  y 
etc.,  denotes  quantities  depending  upon  the 
quantity  or  quantities  within  the  inrenthesis^ 
without  desianatinff  the  nature  of  >bc  rehtioa. 
The  sign  of  cqnaBty,  bctwcca  two  quaa- 
tities,  denotes  that  those  quantities  are  equal  to 
each  other.  The  sign  of  inequality,  >,  placed 
between  two  qu.iti;ities,  denotes  that  the  one 
placed  at  the  opening  nf  the  sism  is  greater  than 
the  one  placed  a!  '.hr  vrrtrx  <  i  the  sign;  thus, 
a  >  6.  o  is  greaicr  than  ^.  but  a  <  fr,  is  read: 

thane;  also,  a  y  b.  a  is  not  freater than 
ft;  a  <  fr«  a  n  not  less  than  b.  The  sign  H"  is  a 
segatMm  of  equaKty;  as,  a  ^  ft.  a  it  aaf 
cqul  to  ft.  The  signs  of  proportion 
paced  between  quantities,  taken  two  and  two, 
show  that  the  quantities  are  in  proportion ;  thus, 
a  ■  b  ■  ■  c  ■  d ,  IS  read,  a  is  to  as  r  )«;  to  d  The 
fir*t  ami  third  signs  are  sigws  of  ratio,  and  the 
second  the  sign  of  equality,  «o  tliat  the  above 
Biti^ht  be  writtea 

h  d 

Of  the  symbols  of  abbreviatioa  At  tiga  .*. 
Hands  for  tktrtfore  or  kerne*  aad  *.  ■  staadt 

for  tmee  or  ft#roiu#.  Other  algebraic  and 
BOItbcaiatical  s>-mbo!s  are  for  p.-r  c.-»t  or 
*/m  per  thousand;  f  the  $>-mbol  of  integra- 
tion; the  Decimal,  as  in  5.6  (America),  W 
(Great  Britain),  Sfi  (Continental  I'urope), 
itteaning  5  and  6-tentlis:  identity  = 

Geometry  borrows  most  of  its  $>'mSols  from 
those  of  alKebra  just  explained  Magnitudes  are 
reprr<.ri:;r(i  pui.  riallv;  the  ^vnil«il*  /.<^are 
pictorial  represent j'lons  of  omgte,  affiles.  II 
mean*  panlM  to  f.  rpemd%emar  to;  A  • 
represent  pkiomlly  the  tctaw  iHmgk  aad 


triangUs  respectively;  while  Q,  0,  represent 
circU,  circles;  Q,  Q.  square,  tquarci; 
OD,  reetamgle,  wetHmties;  and  £J%  S-,  ttf^ 
resent  pdnUehgnam  aad  Pan^Mpmrn*.  Are 
is  rcpreseated  fay  the  symbol  ^  aada  detlpniet 
radians;  means  congruent  to  and  -r 

jitmlar  to.  See  Notatiom  and  consult  CaasoV, 
M.  B.,  *Vorlesungen  uber  Geschichte  Mathe- 
matik'  fLeipziv:  WIO)  ;  *Vorschlige  rur  V'crrin- 
heitlichtuiik-  ikr  Mathematischcn  m  Schiliintcr- 
richt.'  in  'Schiftcn  dcs  dcutschcn  Au&schutsc* 
fur  den  mathcmatischen  und  naturwissenchatl* 
lichen  Uaterrichi'  (ib.  19U).  Thn  ooaiaiat  aa 
extended  Kst  of  symbolt. 

SYME,  sim,  James,  Scottish  surgeon:  b. 
Edinbargh.  7  Nov.  1799;  d.  A  June  l§7a  Ha 
was  cdiMated  at  Ae  nmverstty  of  his  native 

city,  and  studid!  anatomy  under  Barclay  and 
Liston,  visitiiiK  ,ilso  Pans  and  Germany.  In 
he  opened  Jblinto  House  Hospital,  which 
he  carried  on  for  four  years  with  great  success 
as  a  surgical  charity  and  school  of  clinical  in* 
struction;  and  in  l&U  was  appointed  professor 
of  cKaietl  safgeir  ia  Edinburgh  University. 
In  1847.  on  I.iston's  death,  he  accepted  the  same 
professorship  in  University  Colleee,  London; 
he  soon,  however,  returned  to  his  former  chair 
in  Edinburf^h.  and  continued  to  hold  it  till  his 
death.  Among  his  numerous  writings  are  a 
*  Treatise  on  the  Excision  of  Diseased  Joints*; 
'Principles  of  Surgery' ;  'Diseases  of  the  Rec- 
tum' .(1838);  'Pathology  and  Practice  of 
Surgery'  (1848):  'Stricture  of  the  Urethra* 
n849)  Consult  Paterson,  R.  'Mrmonals  of 
the  Life  of  James  S>-me>  (Edinburgh  1874). 

STMSONIS  (*StiCMO!vs*>,  Hearr,  tfw 

hero  of  the  most  persistent  and  unique  feud  in 
history:  Oxford  Univenity  haMn>s'  for  nrarly 
600  years  (till  1827)  required  e%ery  c^ndiiUte 
for  the  baccabttreatc  to  swear  war,  not  even 
against  Syawaai^  posterity,  hot  against  allow- 
UK  tamself.  cealariaa  dtadi  ta  be  •reaancilcf » 
Tne  only  cxpiaaaAia  hitherto  given  in  a  cwclO' 
pardia  is  an  inrrrdibh*  silly  guess  of  Briaa 
Twyne  in  160H  that  S>-mcon  had  feigned  hae* 
calaiirrary  l»efore  attaininc  it  Surh  a  trifle 
would  never  have  gibbeted  him  for  the  ages. 
In  fact,  the  cause  was  precisely  hir  not  being 
a  ttadent  at  alL  He  tnt  a  wealAy  dtiscn 
of  Oxford,  who  aboat  \Ul  fai  Ae  first  historic 
•tnwn  and  pown  row.*  killed  a  Student  and 
fled  into  exile  from  the  vengeance  of  the 
others  Against  their  protest  Henr>-  ITT_  al- 
lowed him  to  compound  for  £90  (some  $5,000 
now)  end  return  to  stand  trial  The  university 
secmt  lo  have  fooght  this  off  Cor  nearly  20 
years ;  i«d  vhen  overborne  in  fML  Aey  made 
thi«;  at  lenit  one  grie%-ance  for  most  of  then 
rcmovini:  to  Northhampton  Simon  de  Mcnt- 
fort  on  mastering  the  kitic  in  that  year  re- 
called them;  presumably,  therefore.  Symeoms* 
permit  was  rescinded  At  all  evetus,  the  uni- 
versity exacted  an  oath  from  all  degree  men 
Aereaftcr  not  to  consent  to  his  *recoiKiTiatiOB* 
->that  is.  peaceable  residence  ia  their  tovik 
It  was  retained  after  his  death  ftl  te*fOrtm.  as 
a  waming  to  all  who  n^itrht  molest  Oxford 
students:  and  at  l.i*t  mummied  as  part  of  a 
set  of  bi>t<iric  victories  not  t  -  caOCtla^ 
though  this.ooe  sras  long  forgotten. 
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8YMIMOTON,  William,  fihtish  cnsineer 
and  inventor:  b.  Leadhills,  Scotland.  1763;  d. 
London.  22  March  1831.  He  was  educated  at 
the  universities  of  Edinburgh  and  Glasgow, 
i.tud)ing  for  the  ministry,  Imt  abandoned  that 
profession  to  become  a  civil  engineer.  In  1787 
oe  took  out  a  patent  for  an  improved  form  oi 
Mom-cagine,  and  in  18Q2,  after  years  of  futile 
attempts,  he  succeeded  in  pmpdlng  the  tag- 
boat  Charlotte  Dundas  by  means  of  st«^- 
etiRines  wi  th  which  he  had  fitted  her.  He 
gained  the  patronuKc  of  the  Duke  of  Bridk'C- 
water,  hut  the  death  of  the  duke  in  1803  left 
lini  without  the  financial  aid  necessary  to  the 
pramotion  of  his  venture  and  being  unable  to 
gain  it  elsewhere,  he  drifted  from  place  to 
place,  finally  dying  in  poverty. 

SYMMACHUSp  Pope  (498-514):  b.  Car- 
dinia  (?) ;  d.  Rome,  19  July  514.  He  was 
baptized  at  Rome,  entered  the  ranks  of  the 
clergy  and  was  ordained  deacon.     He  was 

elected  and  consecrated  Pope  22  Nov.  498.  suc- 
ceeding Pope  Anastasiiis  II.  However,  a 
minority  of  the  Qiurch,  of  Byzantine  learnings, 
met  on  the  same  day  and  elected  the  Roman 
aickpreibyter  Laurentius  as  Pope,  and  a  bitter 
^qnite  ensued.  The  matter  was  carried  to 
Tfceodwric,  the  Gothic  ftiler  of  Italy,  who  de- 
rided in  favnr  of  Symmachus  as  having  been 
elected  tirst  and  by  a  majority.  The  Bjrrantian 
party,  persisted  in  its  ctTorts  to  scat  Laurentius, 
established  him  in  Rome  and  gained  control 
of  seven  chnrches.  It  brought  various  chars^cs 
agunat  Sjmunachus,  but  after  many  sittings 
and  flMich  controversy  the  Synod  reached  tile 
momentous  decision  that  the  is  above 

temporal  aathority.  In  505  or  Mo  Theodottc 
ordered  Laurentius  to  surrender  the  chisrdies 
held  by  him  and  his  folknvcrs  and  the  dispttte 
came  to  an  end.  T'ltj  Mniaindcr  of  Sym 
machus'  reign  was  uneventful,  except  in  the 
way  of  quiet  progress.  He  formulated  rules 
for  the  sale  of  Chtirch  pnmerty  which  were  of 
great  benefit  to  the  Oiarai;  and  Us  name  is 
connected  with  the  building  Of  decoration  of 
various  churches  in  Rome. 

SYlffMACRUtS,  sfoiVkfis.  Qoliitu  Anre- 

lius,  Roman  statesman  of  the  4th  centniy.  He 
was  educated  in  Gaul;  and  after  serving  as 
qusestor  and  prxtor  became  corrector  of  Lurania 
and  Brutii  (365)  and  *  proconsul  of  Africa 
(373)  and  member  of  the  pontifical  c.)llcgc._  Hi? 

Ctition  to  Gratian,  urged  on  the  Senate's  be- 
If,  for  Ae  restoration  of  the  altar  of  Vic- 
tory, proved  unavailing  (382),  as  did  die  tx- 
tant  letter  addressed  by  him  when  praefect  of 
the  city  (384)  t-o  Valentinian.  The  failure  led 
ium  to  side  with  the  pretender  Maxinni^  ( 
and  for  so  doinp  he  was  impeached  treason, 
but  pardoned  and  raised  to  the  consulship 
(391).  There  remains  of  his  works  10  books 
of  letters  and  fragments  of  oratioiis.  Tb^ 
are  contained  in  Seeck.  *MonameRta  GermaniK 
Historica:  Auctorcs  Antiquicsini*  (Vol.  VT, 
Berhn  1883).  Consult  Dill,  S..  'Roman  So- 
cie^»  (London  1899);  Dimsdale,  M.  S..  'His- 
tory of  Latin  Literature'  (New  York  101.=^). 

SYMMES,  simz,  John  Cleves,  American 
soldier  and  author:  \>.  Sussex  County.  N  I  , 
about  1780;  d.  1829.  In  1802  he  entered  the 
United  States  army  as  cnsinn  and  served 
tbnmgb  die  War  of  181%  reaching  the  rank  of 


captain  in  1813.  At  Niagara  and  the  Fort  Eric 
sortie  he  won  distinction.  After  the  war  he 
lived  at  Newport,  Ky.,  and  passed  his  time  in 
propounding  his  own  planetary  theory,  which 
comprised  the  belief  that  planetary  bodies,  in- 
dudiuK  the  earth,  consist  of  hollow  ooncentnc 
spheres  open  at  their  poles.  The  inside  of  the 
earth  he  believed  to  he  inhabited,  and  he  imag- 
ined an  aperture  (known  since  as  "Symmcs' 
Hol^)  in  the  earth's  cn»st,  near  latitude 
82*  N.,  communicating  with  the  interior  of 
the  planet,  where  he  fancied  plant  and  animal 
life  to  exist,  and  which  he  described  as  being 
lighted  with  two  subterranean  suns,  Pluto  and 
Proserpine.  Humboldt  stated  that  he  and 
Davy  had  repeatedly  been  invited  by  Symmes 
to  descend  through  this  hole  to  the  earth's 
interior.  In  1822  and  itt  18^  Symmcs  peti- 
tioned Congress  for  an  exse^raon  to  test  his 


theory.  Jules  Verne  is  saia  to  have  made  dus 

idea  the  basis  for  his  storv.  "A  Journey  to 
the  Centre  of  the  Earth.*  Symmes  advocated 
his  views  in  lectures  and  pamphlets,  and  in  a 
work  entitled  'Theory  of  Concentric  Spheres' 
(1826).  Consult  Atlantic  Montldv  (April  1873. 
< Symmes*  Theory  of  the  Earth'). 

SYMMES'  HOLE.  See  Symmes.  John 
Clen'es. 

SYMMETRY.  From  the  Latin  symmetrm; 

proportion,  symmetry;  which,  in  tarn  was  oe- 

rivcd  from  the  Greek  symtnetria,  meaning 
agreement  in  dimensions,  proportionate.  In  ity 
present-day  intent  the  word  symmetry  in  the 
language  of  the  laity  can  be  defined  as  har- 
mony or  balance  in  tiie  profortioas  of  parts 
as  10  die  wh^e. 

Qeoinetry^Two  points  are  said  to  be 
symmetrical  with  respect  to  a  sti;aight  line, 
when  the  straight  line  bisects  at  right  angles 
the  straight  line  juininir  the  twopoints.  Thus 
in  Fig.  1  the  two  points  P  and  are  symmet- 
rical with  respect  to  the  line  M  N,  n  M  N 
bisects  P  F  9X.  right  angles.  In  such  a  case 
the  Hne  Hf  AT  is  termed  tme  axis  of  symmetry. 
Two  fiirurcs  are  said  to  he  s>'mmetncal  with 
respect  to  an  axis  when  every  point  in  one 
tpi-ine  has  its  s\nmutriral  point  in  the  other. 
Thus  in  Fig.  2  the  figures  A  B  <:.  A'  B'  C 


r 


Fn.  1. 


Fi';  2. 


are  symmetrical  with  respect  to  the  axis  ^f  .V, 
if  every  point  in  the  figure  ABC  has  a  s>Tn- 
metrical  point  in  A'  P'  C  with  respect  to  the 
median  line  M  N.  When  figures  are  s>Tn- 
metrical  with  respect  to  an  axis,  hy  revolving 
eidier  about  the  axis  and  superimposing  one 
over  die  odier.  thqr  will  be  found  equal  and 
similar.   Two  points  are  said^to  be  symmetri- 

,il  to  a  third  point,  when  this  third  point  bi- 
MCts  the  straight  line  >oining  the  two  points. 

Thus  in  Fig.  3,  F  and  P'  arc  s>Tnmctriral  with 
respect  to  A,  if  the  straight  line  /'  /''  i-  bi- 
icctod  at  A.  And  the  point  A  is  called  tkt 
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centre  of  symmetry.   Two  figures  are  said  lo 

ho  s>-mmctrii:»I  with  irspcct  to  a  centre,  when 
as  in  Fig.  4,  ihc  triantjlcs  A  B  C",  A'  B'  C  arc 


Piu.  i.  Pra.  4. 

symmetrical  to  the  centre  O,  and  every  point 
in  tfie  triangle  ABC  has  a  s>inmetrical  point 
in  A'  H'  C.  A  fifoire  is  sxmmi  ttii  al  with  re- 
spect to  an  axis  when  it  can  \>c  du  ulrd  1>>  that 
axis  into  two  fi>:ures  s\mnietrical  with  rrspcct 
to  the  axis.  And  a  fi^'virc  is  said  to  be  iyta- 
metrical  with  respect  to  a  centre  tdWII  CWSiy 
straight  line  drawn  through  that  centre  cots 
the  nimre  in  two  points  s>-nimetncal  witti  re- 
sprrf  t'>  thi>  ci-ntrc  In  >.f>lid  ffniot ry  when 
two  iiluii<>»  ititi  tscrt  they  ;tre  s;nd  to  tf>rni  a 
dicdfiil  amjlc  W  lien  three  or  more  planes 
meet  in  a  common  point,  they  arc  said  to  form 
a  pMyedral  angle  at  that  point.  Two  poljredral 
angles  are  s>'mmetrical.  when  the  lace  and 
dicdral  ansles  of  one  are  equal  to  the  face 
and  dinlral  antics  of  the  other  each  to  each, 
but  arranged  in  mrrfe  order.  .\s  example 
the  triedral  ani,'les  .V  A  li  C  anil  s'  A'  B'  (  ' 
iin  Fig  5)  arc  b>nimctrical  when  the  iacc-angles 


Fir,,  s. 


ASB,  BSC,  CSA  ar«  equai  respectively 
to  the  face-  anides  JV  S*  Bf  V  S'  C  C  6"  A' 

and  the  dicdral  anKlcs  .S  A.  V  B.  S  C  to  the 
diedral  antilcs  S'  A.'  S'  H.'  S'  C 

Symmetrical  spherical  triangles  .ire  those 
in  which  the  -ides  and  anulcs  of  thr  otn  are 
equal  rcspot  iiveK  to  the  sides  and  ant^K  s  ui  tlic 
other,  but  arrattKcd  in  the  reverse  order.  Thus 
the  spherical  triangles  A  B  C  and  A'  B'  C 
(Pig.  6)  arc  symmetrical  when  the  vertices  of 


♦he  one  ire  at  the  end*  of  the  diameters  from 

the  verti(i  >  nf  the  Other  fantip^xlal)  Two 
!.>mnieinral  triangles  arc  mutnally  wiuilattral 


and  equiangular ;  yet  in  general  they 

made  td  coincide. 

In  aicehra  "a  function  of  several  quantitir*' 
which  1-  not  changed  when  any  two  of  thr 
quantities  are  interchanged,  such  as  X«v  is 
called  a  symmetric  function  of  the  qnantitift 
Such  a  function  of  the  roots  of  the  e^aaiiou 
has  been  designated  by  enclosing  the  eaponcni* 
in  brackets,  expressint;  the  repetition  of  a  ntna- 
ber  by  an  exponent:  thus  la',  c^tt^iOA  —  •* 
is  written  (.V2  \'\.  In  particular,  a  symnetnc 
function  of  the  form  |  K]  o*i  +  . . . .  n^ 
is  called  an  elemental^  function*  (Decker). 

Phyttology.—  In  the  science  of  biology  ani- 
mals are  distinguished  ait  Radially  s>nimctri- 
ral ;  bilaterally  sj-mmetrical ;  serially  sy  mmei 
rical ;  as sym metrical.    This  is  a  di\i*ion  ac- 
cording to  their  structure  internally  and  ex- 
ternally.    In  a  radiallx  symmetrical  animal 
such  as  a  jelly-fish,  the' body  can  be  halved  ty 
a  number  ol  vertical  plancs^tl  b  qrnunctiical 
around  the  median  TCrtieal  axis.   In  other 
words  it  is  of  the  same  conformation  all  roun<l 
possessing  neither  right  or  left  side.    In  a  hilai- 
erally  symmetrical  Inidy,  such  as  that  of  th-- 
human,  it  is  possible  to  .equally  divide  ibc 
body  ill  halves  through  one  plane  only.  In  MMnc 
animals  the  liody  is  marked  off  in  iransvcm 
grooves  creating  a  series  of  similar  parts  Uhr 
th(  j.jints  of  the  human  finirer  or  of  the 
Ww.    This  Is  a  prxjcess  termed  in  biology  met*- 
mirtsin  or  vcrid/  .ry»»i»»ir/n'.  closely  associate  ! 
with  the  worm  family.    Biologists  teach  the 
theory  that  the  evolution  of  theM  different  sym- 
metrical functinnt  are  in  accordance  with  the 
proportionate  inertia  or  energy  inherent  in  ihe 
ditTerent  animals.    Thus  in  the  simple  sponflH^ 
t'<r/.  »i/r'a    (see    SF..\-ANf  Mo.VK-S ;  jrtXYFisIl). 
and  in  the  Echinoderms  ( sea-virchins.  etc  ),  we 
find  radial  symmetry,  also  it  is  characteristic 
of  the  very  common  embryonic  stage  known 
as  the  gastndn  (an  oval  or  thimble-shaped  nc 
which  constitute*  two  layers  of  cells).  Thus 
radial  symmeir\-  belongs  to  the  sedentary  aai- 
mal  life,  the  life  without  motive  energy,  often 
floating  am!  driftinw;     Whereas  the  animal-  •  f 
bilateral  symmeiry  have  the  advaniapt  s  ^-t  m- - 
bile  activity  in  the  search  for  to  .d.  as  weW 
power  of  escafic  from  theii'  enemies  by  ener- 

|[etic  motion  m  definite  directions.  In  plant 
we  also  find  syQunetrtcal  qualities  in  the 
organism  hut  only  rarely  in  the  strict  sense  a« 
in  animal  life  It  approaches  the  true  a  ndi- 
tion  most  nearly  in  many  flowers,  le.'wes  and 
stem-  with  dccvis-atinv:  whorl-  Two.  three, 
four  or  a  large  number  of  symmetrically  t'i- 
vtding  planes  often  pass  throu^  one  mem- 
Iter,  as  a  shoot  or  root,  all  of  which  intersect  hi 
the  axis  of  growth  These  memben  are 
termed  polyrymmetricat  The  characteristic 
is  found  in  the  so-called  *reKular  flnwrrv* 
in  stems  with  alternatinn  whorl-  an  l  m  mo-t 
roots.  Ferns,  etc,  can  be  divided  bilaterally 
showing  a  repetition  of  similar  parts  on  either 
side,  t'tit  the  si^TTimetry  is  not  exact 

Mineralogy.—  One  of  the  most  important 
branches  of  trie  science  of  mineraloKV  is  i^  r  , 
tallography  which  deals  with  the  angiilar  con- 
struction of  crystals  The  fa,,s  or  outer  sur- 
faces of  crystals  are  arranged  according  to 
certain  laws  of  qmunetry  and.  based  on  these 
natural  bws  of  symmetry,  crystals  are  divided 
into  groups  and  systems.  A«>  in  ReomHy.  the 
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fdatiooilups  of  the  planes  to  one  another  are 
broo^t  under  the  heads  of  the  plane  of  synh 
metry;  the  axis  of  symmetry  and  the  centre 
of  symmetry.    All  may  be  combined  in  the 

iamc  crystal,  some  ha\c  neither  characteristic. 
Study  of  the  conditions  has  brought  the  con- 
clusion that  there  are  32  natural  groups  among 
crystals  based  upon  their  symmetry.   As  to 
pkmes  of  symmetry  in  crystals^  these  occur 
when  for  each  face,  edge  or  solid  angle  there 
is  another  similar  face,  edge  or  angle  which  has 
2  like  position  with  n  fcrencc  to  this  plane.  Thus 
in  a  crj'stal  of  amphitolc  it  is  symmetrical  with 
reference  to  a  central  plane  of  symmetry  and, 
ia  ideal  cases*  it  is  called  the  right  symmciry, 
havmiT'for  every  point  on  one  ride  of  the  plane 
•     S'.Tnmetry  its  corresponding  point  at  equal 
']i>taiicc  on   the  other  side.    Each  half  is  a 
mirror  image  of  the  other  half.    In  some  crys- 
tals may  be  found  as  many  as  nine  planes  of 
naunetry,  three  of  one  set  and  six  of  another; 
tUs  is  exhiUted  in  the  cnbe.  As  to  asis  of 
tytHHtttry,  tlicsc  occur  in  crystals  when,  as  in 
jreomrtr^-,  a  solid  can  he  rcvoK'cd  through  a 
certain  numlicr  of  (icprees  about  some  Hne  as 
an  axis  and,  as  a  result,  it  again  occupies  pre- 
cisely the  same  position  in  space  as  at  first 
There  are  four  diflFerent  kinds  of  axes  of  synir- 
metry  in  crjrstals.  each  defined  according  to 
the  degrees  in  angular  revolution  needed,  in 
other  words  according  to  the  number  of  times 
the  crystal  repeals  itself  in  a  complete  revolu- 
tion of  3^i<)^.    Thus  the  axes  are  binary,  tricjo- 
nal,  tetragonal,  etc  As  to  the  centre  of  sym- 
iMtrf,  moat  erystata  l»ve  besides  pianes  and 
am  of  wmawlry  or  without  eitlM;  a  tym- 
^tttj  trim  reference  to  a  point,  its  ctntre.  as 
in  the  triclinic  cr>'stal  in  which  every  face, 
edge  and  solid  angle  in  one  half  has  a  face, 
edge  and   solid  angle  in  the  other  half.  In 
such  crystal  form  the  geometrical  conditions 
Sft  tetnMd  compound  tfrnmetry  with  reference 
t»  an  axis  of  binaty  ^nuaetvy  and  a  plane 
nennal  1o  it  if  the  crystal  is  *  cafculated  as 
divided   into  two  similar  halves  by  a  plane 
parallel  to  any  one  of  its  faces  and  one  half 
be  revolved  180'  about  an  axis  normal  to  this 
face.   Crystals  are  said  to  exhibit  pseudo-sym- 
meiry   when   their  angles  apparently  ap- 
proKunate  in  synunetry  to  the  requirements  of 
a  system  higher  in  symmetr^jr  than  that  to  which 
in  fact  they  belong.   The  micas  show  this  tend- 
tncy,  being  trnly  monorHnic  in  crA'stallization  ycf 
in  angle  appearing;,  at  times,  rhombohcdral  or 
ortborhombic    Cr^^niping  crystals  according  to 
their  symmetrical  forms  c rystallop^phy  creates 
the  fouowtng  divisions:  Isometric  system;  te* 
tfagonal    system,    hexagonal    S}rstem,  ordio- 
rhombic  system,  monoclinic  system  and  tlicHlUe 
system.    Sec  Crystai.i  ocraphv. 

Sjmimctry  in  Art. —  In  this  subject,  as  in 
all  art  matters,  we  have  to  go  back  to  the  clas- 
de  GredcSt  from  whom,  as  we  have  seen,  Ibt 
word  lymmetfy  itself  is  derived  And  in  art 
drdes  for  numerous  generations  the  term  has 
^een  the  subject  of  much  controv(rs\,  hence, 
acrnrdint:  to  the  evidence  introduced  and  the 
vreiigth  (if  the  lh<-ory  advaiutd,  the  intent  of 
the  word  among  art  experts  has  changed  from 
period  to  period.  As  Viollct-le-Duc  says,  it 
nicd  to  mean  'precise  relation  between  the 
■eainrements,  harmony,  moderated  relations, 
caimlated.  in  view  of  resulting  satisfaction  for 


the  mind  and  eyes.  .  .  ,  Symmetry  to-d^r 
says,  in  the  language  of  architects,  not  a 

ponderation,  harmonious  relations  of  the  parts 
of  a  whole,  hut  a  similitude  of  the  opposed 
parts,  the  exact  reproduction  on  the  right  side 
of  an  axis  of  tliat  on  the  left.*  The  Roman 
architect  Vitruvins  (1st  centttiy  A.D.)  wrote: 
*As  to  symmetfy  it  is  a  proper  accord  of  the 
members,  of  works  among  one  another,  and  of 
separated  parts,  the  relation  of  each  of  the 
parts  with  the  whole,  .  .  .*  Vitruvius  de- 
fines the  Greek  sytnmetros  as  *qualitas  eury- 
thmiac."  But  eurythmy  means  harmony,  just 
proportion,  more  precisely  "correct  rhythm.* 
This  is  the  Greek  sense  of  the  word  symmetrUt. 
but  the  great  stQierionty  of  Greek  over  all 
other  art  has  been  claimed  to  be  the  artists* 
subjection  to  symmetry  through  the  modulus 
used  as  a  yard-stick.  No  doubt,  both  in  their 
architecture  and  sculpture,  the  Greeks  had  a 
system,  for  comparative  measurements  abso- 
luicly  prove  this»  but.  as  Viollet-le-Duc  claims, 
the  Greeks  had  no  idea  of  symmetry  as  'a  Idna 
of  decalcomania  or  counterpart*;  theirs  was 
altogether  a  different  idea.  It  was  "a  harmony 
of  measures,  and  not  a  similitude  or  repetition 
of  parts."  Their  sjTnmetry  was  "a  relation  be- 
tween established  measurcmciiis  and  adopted 
rhythm.*  In  arpbitccture  oi  great  miblic 
edifices  in  which  the  Greek  dassie  orders  figure 
there  is  generally  a  centre  of  symmetry  found, 
as  in  a  bisection  from  the  apex  of  the  pediment 
of  the  tctnpic  forms,  or  an  axis  of  synitiuiry 
rcvolvable  around  the  centre  of  the  boss  above 
tlie  roof  of  the  choragic  monument  of 
Lyakrates,  etc  The  decorative  features  musti 
tfi^efore,  in  harmony  follow  the  similar  re>  • 
stricted  spaces  framed  in  the  right  and  left  ends 
by  the  angles  of  the  pediment,  by  opposed  re- 
cumbent figures  or  other  triangular  designs. 
But  these  Attic  artists  and  sculptors  showed  a 
freedom  from  mathematical  preciseness  that 
pleases  and  rests  the  eye  while  leaving  an  tp- 
pearance  of  the  closest  exactirade  to  measure. 
Treated  from  the  atsthetic  viewpoint,  symmetry 
of  geometric  accuracy  in  art  palls  on  the  senses 
and,  with  our  modern  love  of  freedom  and 
revulsion  against  restrictions,  we  find  the 
periods  in  art  fluctuating  from  the  stern  lines 
of  classic  masters  and  taking  flights  into  fantas- 
tic opposed  methods  as  in  the  case  of  the  rococo 
style  or  the  baroque  orgy  of  unfettered  freedom 
and  degraded  license  and  symmetry  thrown  to  • 
the  winds.  Symmetry  is  impostd  on  the  de- 
signer of  wall  papers;  landscapes  (at  times), 
and  gardens  to  tins  day  show  tendencies  to 
s>'mmetry  imitative  of  Dutch  method  of  treats 
ment  of  past  days.  And  in  interior  deeoratlTe 
and  furniture  arrangement  we  find  the  idea  of 
symmetry  prevalent,  chairs  and  other  seats  as 
well  as  mantle  ornaments  being  in  sets.  Lovers 
of  untrammeled  art  look  to  the  Far  East,  and 
especially  Japan,  for  the  breach  from  symmetry 
in  art.  There  we  find  symmetrical  arranoe- 
ment,  outside  of  that  necessitated  in  archi- 
tecture, altogether  absent.  In  the  realm  of 
Occidental  painting  we  find  the  great  masters 
freely  grouping  their  person.agcs  in  genre 
worl^  though  in  religious  work  tnc  main  figure 
(we  had  almost  said  the  centra!  figure)  is  lia- 
ble to  agipear  in  the  rather  exact  middle  ooint. 
and  tfie  snrrounding  figures  are  apt  to  be 
divided  about  equally  on  cither  side^  giving 
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mnmetrical  balance,  probably  a  habit  formed 
through  the  many  years  in  which  such  depic- 
tion was  orraiii/i  </  1/  fovcr  span-^  in  churches. 
To  sum  lip,  sjmuKiry  would  stem  u>  have  a 
(hihitius  place  in  art.  outsiilc  of  architcc'airc, 
according  tu  recent  ideas.  The  asymmetric  art 
iMtbud6  uf  the  Japanese  have  produced  a 
powerful  reaction  in  our  Western  rsihctic 
tattcf  and  the  severities  of  geometric  propor- 
tion in  art  dcsiv:n  h.ivc  lost  their  hold  on  the 
minds  of  this  ct  iitury's  artists  and  patrons. 
The  cuiK  i  ptKMi  ih.it  symmetric  halaiu  c  ^nuicks 
of  patterns  quite  popularly  prevails  and  recent 
schools  are  rcvoltituwiary  in  accord  with  the 

CutMwtT  W.  Gcnnm. 

SYMONDS,  sim'onti/  or  si'mondz.  E.  M. 
(GtxiRGE  Paston),  English  novelist.    She  has 

Sublishcd  'A  Modern  Amazon'  (1894);  'A 
tttdy  to  Prejudices*  (1895):  <The  Career  of 
CandSda*  (18%);  <  A  Fair  Deceiver*  (1897); 
•A  Writer  of  Books'  (1898);  <Litt!c  Memoirs 
of  the  19th  Century'  (1902)  ;  'Sidelights  on  the 
(jior>?ian  F'eriod'  {V)^)2)  \  'George  Komnoy' 
(l'AJ3):  'The  Pharisees  Wife'  (play,  19W)  ; 
•R.  k.  Havdon  and  his  friends'  (1W5); 
♦Clothes  and  the  Woman'  (plav,  1907);  «Udy 
Mary  Wortley  Montagu  and  Her  Times' 
(1909);  'The  Pope:  His  Life  and  Times' 
(190")):  <Thc  Naked  Truths'  (play.  1910); 
<Nol>ody's  DauKhtcr'  (pby,  1910). 

SYMONDSi  John  Addington.  English 
antfior  and  erioe:  bu  Bristol.  5  Oct.  1840;  d. 
Rome.  19  AmU  1893.  Graduated  from  P.alliol 
ColleRe,  Oxford,  in  1860.  he  was  elected  Fellow 
of  Magdalen  in  18<»2.  uiuleriouk  luit  abandoned 
legal  studies,  and  entered  literature  as  a  pro- 
fession. For  many  years  he  was  compelled  by 
ill-health  to  reside  at  Davos- Platz.  canton  of 
the  (trisOttS.  Switzerland.  His  studies  were 
largely  concerned  with  the  Renaissance  and  the 
representative  personages  of  that  oeriod.  His 
chief  \v<  rk  i>  the  'Renaissance  in  Italy'  (187S- 
i>0).  a  hisKjrical  narrative  with  mingled  criticism. 
Its  scholarship  is  very  accurate  and  eomprc- 
heosivc.  and  its  insight  into  the  spirit  of  the 
time  and  movement  is  notably  acute.  II  it  fail 
in  well-ronodedness  and  system  some  excuse 
may  be  found  in  the  complexity  of  the  subject 
ami  snme  reparation  in  the  brilliancy  of  indi- 
vidual passages.  t.>tht  r  vuiumes  in  this  general 
fi»  1*1  are  'An  Introduction  to  the  Study  of 
Dame'  ^1872);  '  Shakesperc's  Predecessors  in 
the  FrPfl^*^  Drama'  (iH84),  an  excellent  COn* 
trihtttioo  to  the  history  oi  English  literature; 
Kve*  of  Sidney  (1887)  and  Jonson  (1887)  in 
the  'Fngli'-h  Nien  (,f  Letters'  series;  of  Michel- 
anyelo  (IS''.^)  and  Poccaccio  (18"J,V);  and  F-ng- 
Ii<h  rendcrinK's  of  the  '.Si.iineis  i.l  Michelangelo 
and  L  ampaiiclia'  (18/8)  and  the  'Autobiog- 
raphy uf  Pen  venutO  Cclhni '  (1888).  Others  of 
Symonds'  works  arc  'Studies  of  the  Greek 
Poets*  (1875-76).  designed  for  the  popular 
reader  and  approaching  Hellenic  literature 
through  the  individuality  of  the  authors; 
'Sketches  in  Italv  and  Greece'  (1874); 
'Sketches  and  Studies  in  Italy'  (1870^;  'Es- 
says, Speculative  and  Suggestive'  (l^'^'O);  'In 
the  key  of  Blue.'  essays  (1893):  'Walt  Whit- 
man* f  tfl»>.1>  :  and  three  hook<  of  verse.  '  Many 

M  !  •  n«-y^:  'Vcw  and  Old*  (1880).  and 

'V'aKabunduli  LibcUus.'  a  collection  of  sonnets 
(1889).  Syosonds'  critical  work  is  merited  by 


a  finished  style  and  a  distinctive  note  of  lib* 
eral  culture.   Consult  the  *Life'  prepared  from 

corrcspf)ndencc  In  \\.  F.  Brown  (1895)  .  Her- 
bert Warren  in  Miles'  'Poets  and  Poetry  ot 
the  Century';  Brooks,  V.,  '  f.  .\.  Syraonds:  A 
Biographical  Study'  (New  Vork  1914). 

8YMONS.  sim'dox.  Artbar.  En^ish  noct 
3nd_  critic:  h.  Milford  Haven.  Wales,  28  Feb. 
1865.  He  has  written  'Introduction  tu  the 
Study  of  IIr<-i.\  iiitiL' '  (1  s'^'i '  ,  '  I  >a\ >  and  N'lKhti' 
(1888);  'Silhouettes'  (18'^2),  'London  .N'uthu' 
(1895);  'Studies  in  Two  Literatures'  (1^): 
'The  Symbolist  Movement  in  iiteratnrc* 
(1899);  'Collected  Poems'  0901);  <ati«  of 
Italy'  (1907) ;  'The  Romantic  Movement  ia 
English  Poetry'  (1909);  'Knave  of  Hearu* 
(1913)  ;  'FiK'ures  of  Sevcr.il  Centuries'  (I'n?); 
•TraRedies'  (1916);  <Tri-,tan  and  Iscult' 
(1917).  He  has  edited  the  essays  ol  Lctfh 
Hunt,  the  plays  of  Shakespeare,  etc 

8TM0NS,  George  fimsiamt,^  Amerieaa 

artist:  b.  Chicago.  He    leaetVcd  ca::y 

trainiiiK  at  the  .-\rt  Iiismute,  Cbica^O.  and  it 
I'aris.  Munich  and  London.  His  work  was 
awarded  numerous  medals  and  prizes,  and  he 
was  dected  National  .-\cademician  in  1914.  He 
is  represented  bv  'The  Ooalesccnt  River*  in  the 
Ifetrctpolitan  Museum.  New  York  Cay,  'Sor- 
row' in  the  Cincinnati  Museum.  'Snow  Clouds' 
in  the  Corcoran  Gallery.  Washington,  and  'The 
Winter  Sun'  in  the  .\t\  In^iiivitc.  fTiic.iK'  ■ 

SYMPATHETIC  STRIKE.  Sec  Snici* 
AMD  Lockouts. 

SYMPATHY,  is  in  itself  feeling  fell,  and 
became  possible  only  after  human  reason  becas 
its  operations.  As  feelints'.  its  discussion  be- 
longs to  psychoIo^TN  ;  as  a  sociogcnetic  power, 
its  consideration  is  sociological:  as  a 
princtpte  of  judgment*  (Uofiding),  it  is  the 
concern  of  the  moralist.  In  any  artide  vaA  as 
this,  it  is  almost  unavoidable  to  discuss  the 
subject,  without  at  one  and  the  same  tune  in- 
volving all  three  approaches  tu  the  considera- 
tion of  the  meaning  of  sympathy;  and  here  no 
attempt  will  be  made  to  avoid  such  a  union.  As 
feeling,  sympathy  is  a  secondary,  it  is  a  tw»> 
sentattve  pain.  It  is  an  echo  m  one's  sdf  of 
the  pains  of  others.  Hedonism  of  all  focms 
misconceives  the  relation  that  obtains  between 
pleasure  and  pain  as  being  analogous  with  that 
which  obtains  between  heat  and  cold ;  and  in- 
deed in  some  respects  pain  and  pleasure  arc 
counter-parts.  But  they  are  not  like  heat  and 
cold  in  so  far  as  the  one  is  not  the  same  as  the 
other,  differing  only  in  degree.  There  obtains 
here  a  difference  winch  is  one  of  a  kincL  not 

merely  of  decree 

That  synipathnic  pain  depends  for  its  pc»4- 
sibiliu  upon  the  human  ratiuiial  powers  admiti 
of  no  doubt.  For  the  syllogism  of  sym^^y  is 
this:  (a)  A  given  influence  prodticet  9>ia  or 
pleasure  in  mc.  (b)  You  are  like  me.  (c) 
Therefore,  the  same  influence  will  produec  pain 
or  pleasure  in  you.  True,  this  reasoning  in 
and  of  itself,  is  feeliiiklless.  But  to  constitute 
a  motive  to  activity,  such  as  svmpathv  dcveKped 
into  altruism  may  exhibit,  there  must  be  nrst 
developed  a  rePex  responsiveness,  such  that 
previously  experienced  sensations  of  pata  or  of 
pleasure  caused  by  one  influence  simll  he  re- 
membered and  revived,  shall  be  repeated  as  par* 
of  a  series  of  sensations  that  are  caused  by  the 
influence  itself. 
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ft  miRht  he  an  idle  speculation  to  attempt  to 
ascertain  the  very  earliest  form  of  s\Tnpathy. 
However,  one  may  feci  certain  that  if  is  the 
reverse  of  Herbert  Spencer's  idea  which  is  that 
s}-mpathy  grew  out  of  *love  of  the  helpless.* 
It  is,  however,  quite  probable  dtat  *love  of  die 
kefpless*  was  one  of  the  earliest  manifestations 
of  sympathy,  just  as  liRhl  sometimes  is  evidence 
of  electricity.  Perhaps  sympathy  was  first  felt 
in  the  h<art  ni  \\i)man  as  mother  with  her 
strong  motive  love  for  her  offspring,  which 
natural  love,  though  hi  Itself  an  entirely  differ- 
cot  factilty,  early  eaoog^  blended  with  or 
hdped  to  create  a  derivative  reason-bom 
patty.  Altruism  diflFers  from  sympathy  in 
another  way.  Sympathy  is  not  necessarily  a 
desire.  It  is  simply  a  feeling,  even  though  a 
feclinjj  depending  on  the  rational  process,  for 
its  existence.   True:  it  naturally  cnoueh  sug- 

EU  action.  But  being  a  pain,  like  other  pains 
I  are  not  desires,  it  naturatly  bnt  not  neces- 
$»niy  gives  rise  to  a  desire  to  act  in  such  a  way 
as  to  cause  relief  from  pain.  As  such  it  is  the 
concern  ct  the  sociologist.  And  as  said  before, 
it  involves  an  intellectual  operation,  a  knowl- 
edge of  how  line  should  act  to  attain  an  end. 
.\llruisra  is  complex,  it  is  sympathy  to  which 
is  added  desire  for  activity.  It  is  not  only 
painlal  feeling,  it  is  also  motive.  David  Hume 
treated  the  passions  as  an  essential  part  of 
•human  nature."  making  much  of  sympathy,  as 
was  likewise  done  both  by  Ferguson  and  Adam 
Smith,  later  bv  Rentham,  and  in  more  recent 
times  by  Professor  Hoffding,  each  from  his 
own  spedal  point  of  view.  Not  a  few  ethical 
students  cpncdve  of  qrmpatliy  as  the  parent  of 
aiost  all  the  moral  sentiments ;  and  S3mii»thy  is 
then  in  turn  derived  from  love  of  kindred. 
Sympathy  has  it  seems  its  seat  in  the  i;eneral 
emotional  tracts,  in  the  great  sympathetic 
plexuses,  of  which  there  are  so  many,  and  of 
such  very  wide  distribution  in  the  human  'sys- 
tem. It  is,  however,  as  vet  impossible  to 
locate  these  plexuses,  and  assign  to  them 
particular  sentiments  — a  localization  which  of 
course  assumes  the  hytwihesis  that  the  system 
has  attained  a  sufficient  degree  of  specialization 
to  localize  sentiment  at  all.  .Mtruism,  in  so 
far  as  it  is  not  purely  biological,  is  without 
doubt  rooted  in  sympathy.  This  latter,  as  has 
often  been  noted,  is  not  seldom  conceived  in 
its  turn  as  the  bases  of  all  morality  excepting 
race  morality.  One  may  welt  hefieve  that  with- 
out s>'Tnpathv  all  moral  reform  wunld  be  im- 
possible. Just  as  "Ixtve  of  the  helpless"  can 
only  be  experienced  by  a  highly  rational  Neiiig. 
SO  Its  root  (not  its  blossoni),  which  is  sj-mpathv, 
is  a  product  of  a  high  rational  power  of  into- 
Icctiiat  activity  caMUe'not  only  of  rcpreseatinf 
to  self  the  painful  slates  of  others,  bat  alio  of 
experiencing  the  reflex  of  such  representations 
ia  one's  self  as  a  form  ot  pain.  For  it  requires 
a  power  of  putting  one's  self  in  the  situation 
of  another,  to  represent  to  one's  self  the  pains 
of  others.  When  once  such  power  is  acquired, 
h  causes  a  reflex  of  the  represented  pain  to  self 
and  this  reflected  pdn  fdt  bv  one  representinf 
it  becomes  more  and  more  uiarp  and  unendur- 
aUe  as  the  representation  becomes  more  vivid, 
and  a<>  the  general  organization  of  almmaii  beinu 
Incomes  more  delicate  and  more  refined.  Such 
high  degree  of  differentiation  was,  one  may  be 
sure,  far  from  being  attained  at  an  early  stage 
of  humaii  devdopment,  a  tact,  wludi,  it  may  be 


mentioned,  explains  such  vicious  .md  abnormal 
institutions  as  the  savage  subjection  of  women. 
Civilization  has  been,  and  may  indeed  be, 
measured  by  the  capacity  of  men  for  suffering 
representative  pain  or  s>Tnpathy  and  by  their 
efforts  to  relieve  iL  For  in  the  merely  animal 
kingdom  it  may  be  suspected  that  there  is 
scarcely  any,  if  there  is  any.  sj-mpathy  with 
suffering  at  all.  .^nd  yet  as  the  fine  painting 
by  Landscer  of  a  "Sick  Monkey"  illustrates, 
one  may  well  hesitate  to  pronounce  that  feel- 
ings of  sympathy  are  entirety  aHen  to  the  animal 
world. 

SYMPHONY,  an  elaborate  musical  com- 
position for  a  full  orchestra,  consisting  usually, 
like  the  sonata,  of  three  or  four  contrasted  yet 
inwardly  rclaled  movements,  as  an  andante  fol- 
lowed hy  an  allegro,  another  andante  varied  or 
■jtan  adagio,  a  minuet  with  its  trio  or  a  scherzo, 
^the  whole  composition  closing  with  a  livelv 
rondo  or  rapid  finale.  The  s\niph<iny,  which 
may  be  regarded  as  '.he  highest  kind  of  musical 
composition,  was  unknown  in  its  present  form 
before  the  time  of  Haydn,  who  with  Mozart, 
Mendelssohn  and  Beethoven  are  the  most  suc- 
cessful composers  of  this  class  of  compositions. 
The  nine  symphonies  of  the  latter  are  generally 
recognized  as  being  the  noblest  works  of  their 
kind.  The  term  symphony  is  also  frequently 
applied  to  short  introductory  or  closing  instru- 
mental passages  in  compositions  which  are  pr^ 
dominantly  vocal.   See  Music;  Orchf.str.\. 

SYMPIESOMBTER.  a  kind  of  barometer 
in  which  the  weight  of  the  air  is  indicated  by 
the  compression  of  gas  in  a  tube,  the  lower 
part  of  the  tube  being  filled  with  some  oily  fluid 
and  the  gas  occupying  the  upper  portion. 

SYMPOSIUM.  The.   In  the  <Syinposium> 

Plato  tells  the  story  (in  the  main  fictitious,  no 
doubt)  of  a  iianquei  jjiven  by  Agathon  in  cele- 
bration of  a  tragic  victory  on  the  stage.  In- 
stead of  the  usual  diversions  over  their  cups 
the  guests  propose  to  entertain  themselves  with 
successive  encomiums  of  Eros,  the  god  of  love; 
and  of  these  speeches  is  formed  the  bulk 
of  the  dialojfue.  The  most  notalilc  of  the  ear- 
Her  discourses  is  that  put  into  the  mouth  of 
Aristophanes,  the  comedian,  in  which  occurs  the 
humorous  m^^th  (not  without  deep  sigtiiiicance) 
of  the  creation  of  man  as  a  rounded  whole, 
with  losur  afiu,  four  legs,  atc^  and  of  his  slic- 
ing' afterward  by  Zeus  into  two  half-beings, 
male  and  female,  who  are  driven  by  !<!\e  to 
« ndca\  (>r  to  reunite  themselves  once  again  nito 
a  perfect  whide,  When  called  upon  l.ist.  Soc- 
rates, with  his  customary  irony,  protests  his 
ignorance,  but  consents  to  regale  tiic  company 
with  a  tale  he  pretends  to  have  heard  from 
a  certain  wise  woman  of  Mantinea.  According 
to  this  prophetess,  Eros  is  the  ofTsprinp  of  the 
god  Poros  ("Plent\")  and  the  mortal  Pcnia 
("Poverty")  ;  he  is  thus  not  properly  a  god.  f  nt 
a  mighty  daemon,  or  intermediary  being,  whose 
office  it  is  tcj  form  a  link  between  the  eternal 
bounty  of  heaven  and  the  conscious  imperfec- 
tion of  mankind.  Love,  die  allegory  would  say. 
is  not  the  happiness  of  possession  —  for  such 
happiness  belongs  only  to  the  gods  —  hut  the 
unsatiated  longing  to  possess.  By  it-  i native 
power  it  is  man's  substitute  for  iiniiioi  Uiliiy ; 
for  if  the  individual  must  perish,  yet  he  is  per- 
mitted by  love  to  continue  his  existence  in  his 
diildren.  It  is  the  source  of  art.  leading  men 
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to  satisfy  by  the  creation  of  beatttiful  forms 

ihcir  innate  longing  for  the  ah^ohitc  luauty 
thry  can  ntscr  pos-css.  Il  is  also  ifu  causr  of 
phiiosopliy.  H<  not  a  philosopher,  luil  a  K'  ^'. 
who  knows  the  truth;  nor  is  he  a  philosopher 
tvho  is  unaware  of  his  ignoranec;  rather,  the 
philoKipher  U  he,  who^  bcug  aware  ol  his  igno- 
rance, IS  drt\-en  on  ever  by  the  sauTs  (hirst  for 
the  truth,  to  Ic.irn  and  ti>  rai<c  his  life  into  one 
continual  commuuian  wuh  the  work!  of  idcas>. 
Whether  l.iU  :  iti  date  of  cumpnsitioii  or  not, 
the  'SympoMutn'  is  logically  a  sequel  to  the 
mythological  portions  of  the  ^PhsdrtML*  In 
the  earher  dialogue  Socrates  tcUa  bow  in  some 
remote  age  the  soul'  of  man,  in  its  winged 
chariot,  followed  the  procession  of  the  £;t>ds  to 
the  summit  of  the  celotial  \aiilt,  and  from 
there  l.ehtld  tile  evcrlastiiik'  ideav  of  truth  and 
justice  and  licauly  and  the  like,  of  which  things 
true  and  just  and  beaudful  in  this  world  are 
the  shadowy  transient  images.  And  so,  when  a 
man  sees  some  fair  object  or  person,  love  is 
awakened  in  his  soul  as  a  reminiscence  of  that 
halt -tortjottcn  vision.  In  the  'Symposium'  the 
mythical  ii.iiun  of  lo\c  as  a  reminiscence  is 
less  emphasized,  but  its  dynamic  and  philo- 
sophic function  is  developed  in  splendid  ima- 
gciy.  Without  this  emotional  quality,  as  it  is 
worked  out  here  and  as  it  is  suggested  in  other 
dialogues,  the  ideas  of  Plato  would  be  a  ctjrious 
theme  for  the  metaphysician;  with  the  intro- 
•  luctiun  .if  lo\<  as  ihe  force  dri\inR  us  to  par- 
ticipation in  their  duinc  nature,  the  philosophy 
of  riato  is  transformed  into  something  that  has 
enthralled  poets  and  artists  and  entered  largely 
Into  the  raptttre  of  the  saints;  it  has  become 
one  of  the  mnldinR  influences  of  dviliza* 
tion.  Rut  it  cannot  be  said  that  this 
niilncnce  has  been  entirely  for  good, 
from  this  source  has  come  the  popular 
notion  of  "Platonic  love,"  which  has  acted 
as  a  befuddlirig  and  enervating  ferment  in  soci- 
ety. It  is  fair  to  add  that  PUtonic  love,  as 
most  of  the  poets  have  imderstood  it,  is  the 
very  reverse  of  what  Plato  himself  bad  in  mind. 
Petrarch,  for  instance,  would  ali^'  rl.  the  uni- 
verse into  his  passion  for  a  woman ;  Plato 
WOldd  forget  the  woman  in  his  pursuit  of  ideal 
bcmity.  It  is  right  to  remember  also  that  the 
condusioa  of  the  'Sjmipoaitim*  contains  the 
extraordinary  confession  of  Alcibiadcs,  in 
which,  as  if  Plato  was  concerned  to  remove  any 
mi5under«.tandinks'  >'f  his  doctrine,  Socrate>  is 
pictured  as  the  stalwart  soldier  and  as  a  lover, 
proof  against  ever>'  seduction  of  the  flesh,  a 
man  of  Iron  character  above  alL  Nevertheless 
Plato's  language,  when  dealing  with  the  pas- 
sion of  heaut)r,.is  sometimes  unguarded.  The 
♦Symposium*  is  commonly  regarded  a*  Platrfs 
m<>>-t  perfni  literary  prod  net  iii.  as  p(  rhaps  the 
most  perfect  piece  of  .prose  loniposinnti  ni  any 
age  or  in  any  tongue. 

Paul  Elmer  Moac. 
SYMPTOMS,  in  medicine,  the  phenomena 

from  which  are  inferred  the  existence  and 
nature  of  disrasc  S>Tnptoms  have  their  ^eat 
in  the  futu  tions  which  arc  atTi  rtcd  ^  y  the  dis- 
ease Ml  ;is  to  he  raised  above  their  usual  activity, 
or  depressed  helow  it,  or  even  to  become 
changed  in  the  nature  of  their  action.  The 
organs  themselves  are  often  changed  in  their 
appearance,  stnicturo,  'wr,  etc  Svniptoms 
may  Ik  perceptible  by  the  patient  alone  (for  ex* 
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ample,  pain  and  all  change  of  sensations),  or 
by  the  physician  also  (for  example,  all  djscasrd 
movements).  The  more  a  function  or  an  or- 
^^lnlc  system  is  extended  through  the  bodv.  the 
more  frequently  will  it  be  the  scat  of  mcriid 
phenomena.  The  nervous^  the  vascular  and 
the  cutaneoos  systems,  for  instance,  are  affected 
m  most  tfiseaacs;  hence  also  imtahiKty.  the 

power  nf  nutrition,  etc.,  which  extend  ihroush 
the  whole  organi/ation,  are  so  easily  afTct  fed 
by  diseases,  and  thus  afford  symptoms  If  the 
latter  arc  in  the  organs  originally  afiectcd  they 
are  called  idiopathic;  but  if  they  arc  caused  by 
qrmpaiby  with  other  and  disunt  parts^  they  are 
called  consensual  or  svmpathetic.  The  temper- 
ament, agc»  sex,  mode  of  living,  etc.  of  the 

patient  produce  a  Consi<ieraMe  \arutv  in  the 
symptoms  of  every  disease  When  they  are 
indubitable  signs  of  a  particular  disease,  s>'mp< 
toms  arc  called  paibognoaioni& 

SYNAGOGUE.  Sec  Jkws  and  Jitdaism- 
SYNAPTA,  a  genus  of  a  group  of  holo- 
thurians  distinguished  by  the  non-developmem 
of  an  ombulacrat  system.  Locomotion  in  Syn^ 
f<r  is  effected  by  the  muscular  contractions  of 
the  lody,  aided  by  the  presence  in  the  skin  of 
anchor-sbaped  spicules  of  Hme,  which  thei« 
animals  use  to  fix  one  portion  of  the  tody, 
while  the  other  portion  is  pulled  forward. 
These  animals  live  in  muddy  coast*  and  fom 
mud-cases.    Sec  HotjOTHuaiA. 

SYNCHRONIZER,  an  instrument  in  com- 
mon use  in  electric-gem  ratini;  stations  em- 
ployed to  indicate  the  relation  ltctv%ecii  the  fre- 
quency of  two  or  more  alternating  current  gen- 
erators and  especially  to  show  when  a  geocratOT 
is  operating  at  the  same  frequency  as  Olfacffa 
with  which  it  is  the  desire  of  the  engitieer  Id 
connect  it.  in  the  same  circuit.  A  variety  of  the 
instrument  is  also  empUned  to  deierminc  when 
the  voltages  of  two  circuits  are  in  phase  wi'h 
each  other.  A  common  form  of  the  n  i- 
meat  is  a  small  motor  the  armature  of  which  u 
connected  to  one  generator  and  the  field-wtnd> 
inga  to  another.  By  an  arrangeacnt  of  am»<- 
ture  coils  a  rotating  field  is  produced  whicfc 
turns  the  arni.iliue  in  one  direction  or  the  other 
accordiiif^  to  tin  dillcreiue  in  phase  l>rtwier.  the 
circuits.  .\  pointer  turned  by  the  .irn-..iture 
shows  which  generator  is  fast  and  which  slow. 
Another  form  consi.st5'  of  two  incandescent 
lamps  ootmectcd  in  the  two  circuits  in  such 
a  manner  that  they  light  up  or  remain  darh 
when  circuit  is  closed.  Consult  Jansk>-,  CM, 
'Klectrual  Meters'  (New  York  1913)  aod 
Edgcumhe.  YL  \V  F. .  'Industrial  Elcctncal 
Measuring  Instruments'  (ib.  1906). 

SYNCHRONOORAPH.  Sac  TBnats 

SYNCHRONOUS  MOTOR.   See  Bu»> 

TaiCAL  Tea  MS. 

STNCLINB.  See  Potn 

SYNCLINORIUM.    Sec  Fou». 

SYNCOPATION,  im  musu,  an  akerattoo 
of  the  rhythm,  by  drivuig  the  aeocut  to  that  pan 

of  a  bar  not  usually  accented. 

SYNCOPE.    See  Faint. 

SYNCRSTISTIC  CONTROVERSY,  the 
name  given  in  rhurch  history  to  the  dfnntcs 
which  attended  prolonged  and  repeated  ewom 

in  the  17th  centtiry  tn  hring  abont  the  union  r^* 
all  Protestant  churches,    ("ieorgc  Cahxtus,  pro- 
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fessor  of  theology  at  Hflmttadt,  was  the  author 
of  the  proposition,  which  was  brought  forward 
atiater\als  from  1645  to  1686,  when  the  discus- 
sion was  finally  abandoned.  See  Lutheran- 
is]!. 

SYNDIC,  (1>  in  gOYcnunent  and  com- 
meroe;  an  officer  tn  varkms  conatries  ontrusted 

with  the  affairs  of  a  city  or  other  community, 
company  at  art  or  trade,  etc.,  who  calls  meet- 
ings, makes  representations,  etc.  (2)  Also  a  per- 
son appointed  to  act  in  some  particular  affair 
iawhtdi  he  has  a  common  interest  with  his  con- 
slitnents,  as  when  he  is  one  amoog  tcvexal  cred- 
itors of  the  same  debtor.  Mayors  of  Italian 
tovsiiv  hear  the  title  of  syndic. 

SYNDICALISM,  a  political  and  industrial 
doctrine  which  demands  that  the  means  of  pro- 
doaion,  distribution  and  government  shall  be 
taned  over  to  aH  thoce  workers  who  are  ac> 
tively  useful  and  necessary  in  the  community. 
There  are  many  different  views  on  the  subject, 
held  by  the  opponents  and  tielie\ers  in  the 
movement,  but  a  general  description  is  aimed 
at  here,  it  is  antagonistic  to  every  other  form 
oi  control,  whether  by  government,  existing 
hbor  ttnums  or  by  captal.  The  motivating 
ttd  regeneratiiif  loroa  of  ^ywJkaliwB  is  to 
cone  from  the  efltfaomsm  of  the  workers 
themselves.  It  distrusts  oricanizaiion,  dclegntcs 
and  all  forms  of  leadership  except  that  of  the 
propagandists.  Force  is  the  basis  of  society, 
and  this  weapon  is  to  reform  the  world.  The 
fast  objective  aim  is  lo  climiaaAe  the  proent 
owBCfs  of  pepduction.  The  iweant  to  aceotn- 
pKA  iMt  vary  in  the  theories  of  dtiVeffeAt  expo- 
nents of  the  doctrine,  but  the>-  may  he  generally 
outlined  here.  Sabotage,  boyroitiiig,  strikes 
fj<j  \  I  and  clisturliaiu  Ls  of  all  kinds  are  Icgiti- 
Btate.  They  propose  hrst«  bv  anti-militarist 
prapBBaada,  to  avert  the  pwiwbiMty  of  amod 
ssppression.  and  dien  ID  ose  their  vhhlMlte 
weapon.  *tlie  general  Strike*  This  detnanda 
'.he  stoppage  of  every  acti\nty  and  the  conse- 
quent crippling  of  the  entire  government,  which, 
bereft  of  armed  force,  will  he  compelled  to 
capitulate  to  the  working  class.  This  having 
been  acoompUshed,  they  then  propose  to  abolish 
property  and  masters;  level  the  reward  of  all 
voric;  and  carry  on  trade,  production  and  edn* 
cation  b>'  trade  unions  and  local  organisations. 
SvTidicalism  differs  from  socialism  in  that  the 
'ormer  demands  social  revolution  ihroiiph  in- 
cited latter  to  alxjlish  capital ;  whereas  the  lat- 
ter expects  to  work  reform  through  political 
"itntation  by  gaining  majorities  in  existing  gov- 
rnaients.  Fnrthcrmore,  SociaHsm  aims  at  fur- 
tiwr  ccntraiiaation  of  government  control  and 
depends  on  rich  unions  with  capable  leaders, 
while  Syndicalism  prefers  poor  tinioiis  :ind  ac- 
tual le\-eling  of  auihoriiy.  It  differs  from  the 
I.  W.  W.  movement  in  that  in  its  constructive 
poUcy  it  aims  at  decentralisation  of  trade 
fower,  instead  of  one  tremendous  ali-cmbrac- 
niK  union  of  worken,  andckd  oo  the  lines  of 
opitaUstic  organization.  The  movement  began 
«i  France  m  18')2,  where  prior  to  the  European 
War  there  were  (iX),0(H}  a\(iwed  Syndicalists. 
Fr^m  France  it  "-pread  l<»  Italy  where  it  was 
uketi  over  chiefly  by  the  agriculturists  who  at 
the  same  period  owned  200y000  acres  of  tillable 
bads  fanned  on  the  co-operative  plan;  and  the 
cBiire  railway  system  was  tmder  the  Influence 
of  Smdicalisis. 


The  movement  has  a  large  following  in  Eng- 
land, some  60,000  being  present  at  a  confer^ 
encc  held  before  the  war.  In  America  a  sim- 
ilar movement  began  under  the  direction  of 

the  I  W  W.  Riis-ia  has  many  different 
classes  of  labor  a^ritators,—  the  Bolsheviki  cm- 
body  many  Syndicalist  principles.  Traces  of  it 
are  found  also  in  Spain,  Greece  and  Latin 
.America.  Consult  Brooks,  T.  G..  'American 
Syndicalism*  (1913);  MacDonald.  ^Syndical- 
isin>  (1913);  Lewis.  A.  D.,  'SyndtcaDsm  and 
the  General  Strike'  CBoslon  1912);  Clay,  Sir 
Arthur,  'Syndicalism  and  Labor*  (London 
1011);  Challaye,  F.,  'SjTidicalismc  revohition- 
nairc  ct  svndicalismc  dans  {'evolution  socialc' 
(Paris  I'XiS)  ;  Harley.  J.  H.,  'Syndicalism  and 
the  Labor  Unrest*  (in  the  Contemporary  Re- 
view. March  W12) ;  Kteintein,  Andreas,  <Der 
S^Tinikalismus  in  DeiitscMand*  (Br^tsscls 
1912)  ;  Lanzillo,  A.,  *Lc  movement  ouvricr  cii 
Italic*  (Paris  n,  d).  and  the  works  of  Georges 
Sorel. 

SYNDICATES,  a  name  given  in  the  United 
States  to  those  combinations  of  capitalist ^  or- 
ganized for  the  purpose  of  controlling  produc- 
tion and  raising  prices.  The  term  is  also  used 
of  associations  which  buy  a  Utcrary  or  artistic 
product  outright  from  the  author  and  market 
It  to  subscribers  simultaneously  in  non-contigu- 
ous parts  of  the  country.  Perhaps  the  most 
familiar  example  of  this  is  the  colored  Sunday 
Supplements  which  appear  in  ditTereiit  journals 
on  the  same  day  at  points  throughout  the  C0ll> 
tinent  from  the  Atlantic  to  the  Pacific 

8YNDROMB8.  Rndocrinom.  The  con- 
ceptions concerning  the  push  that  lies  behind 
the  metabolism  of  the  human  l>ody  even  in 
recent  years  have  been  all  too  elementary  and 
simplistic.  They  have,  however,  slowly  and 
grachlalty  undeisone  modification  until  the  im- 
flortaaoe  of  a  number  of  overkxdccd  structures 
have  forced  tfietnselves  wiAin  the  past  10  years 
(1910-20)  almost  with  a  rush  tipon  the  medi- 
cal horizon  These  structures  arc  the  endo- 
crinous glands  or  the  hormonopoietic  system. 
Their  study  now  constitutes  an  enormous 
specialty. 

As  early  as  1828  Party  called  attention  to  the 
relationrfiip  between  enlarged  thyroid  and  rapid 

heart  l>eat.  since  which  time  the  works  of 
Tohannes  Miillcr.  Addison.  Gull.  Brown-Sequard, 
Marie  and  many  others  have  served  as  starting 
points  for  the  building  up  of  a  rich  structure 
which  is  amplv  recorded  in  a  score  of  mono- 
otapbs.  The  chief  of  these  arc  BiedL  *  Internal 
Seaetiens>  (biMioffraphy  of  4,000  titles,  1913) ; 
Falta,  'Ductless  Glands*  (1915);  Parhon  et 
(iolstcin,  'Les  Secretions  Internes*  (1909); 
Levy  and  Rothschild,  '  l-lndocrinoIuLMC*  (1913); 
Gley.  'Les  Secretions  Internes'  ( 1914)  ;  Sajous, 
'Internal  Sections';  Pende.  'Endocrinologia.* 
and  the  spedal  articles  in  Lewandowsky  s 
'Handbuch  der  Neurologie*  (1913).  In  addi- 
tion to  these  a  large  number  of  special  mono- 
graphs upon  the  individual  organs  have  been 
written  all  of  wtiich  mav  be  found  iti  the  WOllcs 
here  quoted  in  the  Bibliography. 

Out  of  this  prodigious  development,  mudi 
of  which  is  evanescent  and  hastily  Constructed* 
a  large  amount  of  solid  substance  remains  and 
a  number  of  permanMit  acqoisitioos  have  been 
made.  The  net  result  has  been  to  show  much 
essentially  thmi  ever  before  fke  fimdft- 
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mental  physicochcmical  foundation^  of  biological 
metabolic  processes  as  they  arc  utilized  in  die 
ttpkcqt  of  the  animal  machine.  The  vtewpoim 
has  Men  atn^ned  tfiat  a  marfced  detent  of 
rhcmicnl  interrebHonship  takes  place  l>etwern 
the  different  orfrant  of  trie  body  That  thif  is 
automatically  r<  pxil.itcd  throuRh  the  vegetative 
nervous  system  (the  old  sympathetic)  chiefly, 
apparently  in  some  cases,  though  this  is  by  no 
means  clear,  solely  throuKh  cncmical  regula- 
tiiw.  The  disorders  of  this  adijostment  now 
constitiiie  a  special  department  of  veRetative 
ncuroloey,  ana  are  most  convcaiently  grouped 
under  the  terms  ciMlocTim»logjr,  or  the  cndo- 
crinopaihies, 

Iti  t!>c  earlier  period  of  the  study  of  these 
cndiHrrinopathics  individual  disease  groups,  UIU- 

Slandtitar  syndromes,  were  isolated.  Among 
le  roost  accentuated  of  these  were  Addison's 
disease,  diabetes  mellitus*  myxedema,  cretinism 
and  acromegaly,  but  of  recent  years  it  has  been 
increasingly  erophasiicd  that  whereas  a  certain 
group  of  symptoms,  which  may  be  linked  to 
plus  or  minus  activities  of  one  or  another  Kland 
may  f>c  most  prominent,  nevertheless  other 
glandular  modifiratiotis  are  bound  nt»  in  them 
and  at<  iii>i  to  [>c  nrxltcttd  Hctu  (  li.is  arisen 
the  viewpoint  tliat  most  of  the  cndocnnopatliics 
are;  strictly  spwiMng,  po|y-  or  pInii-ghindHlaf 
ayiidromes. 

For  many  years,  ,evcn  hade  to  the  caitfcat 

days  of  primitive  animistic  maRic,  it  has  been 
held  that  every  living  tissue  >-ields  a  chemical 
product  which  will  .ict  ujion  other  tissues  The 
earlv  alchemistic  studies,  those  oi  I'uracelsus. 
to  the  latter  work  oi  Hahnemann,  and  the  iso- 
therapists,  arc  all  attempts  to  coK>rdinatc  a  host 
«f  cmptncally  observed  facts.  They  are  all 
worth  rereading  if  the  reader  will  put  himself 
in  sympathy  with  ihera  thronch  a  comprehen- 
MOO  of  the  now  strange  symhoK  then  used. 

Endocrinous  inlands  for  the  pre-ent  purposes 
are  those  structures  which  yield  pruilucts  icrmeil 
hormones  and  chaloncs  having  some  definite 
or  specific  action  relat<d  to,  yet  different  from, 
eniyme  activities  These  structures  are  de- 
veloped from  different  embr)'ological  forma- 
tioRS.  Tlie  hypophysis  (posterior  lobe)  and 
diromafRn  tbsocs  (snparcnal  chiefly)  arc 
nervous;  the  thyroid  and  pituitary  (anterior 
lnt>e )  i-fime  from  the  buccal  ravitv;  the  pan- 
err. i%  and  nuuov.i  of  the  sm.ill  iritt  i.tiiu  from 
the  intestine,  the  parathyroids  and  thymus  from 
branchial  ardies  (old  gilt  slits  of  fishes), 
dw  Ronads  (testes  and  ovary)  and  the  ioter- 
fCOM  bodies  from  the  genital  ridges.  Some  of 


these,  in  humans,  merge  into  oac  atmctme^  as 
thyroid  and  parathyroid,  as  chromaflm  and  iw- 
tcrtcnal  cells  in  the  siiprarenals.  as  hypophysis 
(posterior  lobe)  and  pituitary  (anicnor  lobe). 

Th.  present  article  will  attempt  to  sketch 
only  the  peneral  outlines  of  the  various  uni- 
irfandnlar  and  plurmlandular  syndromes  The 
more  radical  French  school  is  followed,  but  at 
the  same  time  aitemion  should  he  railed  to  the 


fact  that  the  French  schor^I  presf-ntition*  con- 
t.iiTi  K'ross  f.illiinrs  ari'l  shonld  l>e  re.xd  cum 
oran  >  taJi'  St'll  the  i  lir>i<  al  -nKKesiions  of 
these  »nlir>  .tre  -  ■  r;.  h  tb.tt  it  >'  lelt  to  \<r  a 
t^Mer  rotir   ■    to  riill  ihf    .Miii';  n  .  '   the  l>hvsi- 

Cian  to  possible  r elatKniship*  rather  ilian  In  take 
the  more  coiiver%-alive  attitude  of  dirertinjf  at- 

tntbn  only  to  that  which  can  be  indobtiably 


proved.  This  whole  subject  Is  still  so  laxgdy 
empirical  that  the  principle  of  putting  Ae 
hypotheses  to  a  test  wiU  be  found  to  be  more 
advantageotis  than  tfurt  of  betievrng  only  the 
obvious.  The  former  attitude  may  result  in 
Raining  useful  therapeutic  truths,  the  latter  be- 
comes moc 
stupidity 

The  more  recent  suggestive  and  eJ 
summaries  of^Bfcd^  Falti 
Levi  and  RfltfMcMM 


Uaitlandvlar   SyndfoaMWw— ThyroUL— 

Myxedema  —  The  chief  symptoms  are  arrest  ol 
development,  dwarfism,  infantilism,  infiltrarioa 
of  skin  and  mucous  membranes,  mental  torpor, 
slow  ideation,  defective  memory,  apathy,  lazi- 
ness, slowness,  sleepiness,  taciturn,  awkward* 
ncss.  The  inilsc  is  usually  small,  rapid  and  tr- 
regular,  at  times  increased  tension.   There  are 


Graefs.  Steflunig's,  IfSbios'  syms 

paresis,   cramps,    tremors,   neuralgias,  chieflv 


aad  cfciUiiieM  of  the  ddn. 

The  voice  is  frequently  nasal,  slow,  monotc*- 
nous  and  raucous.  Headache  is  frequent  and 
at  times  epileptic  ait.irks  occur  TIlMt  MC  wM 
symptoms  of  diminished  secretion. 

Kxophihalmic  (ioitre.—  A  more  or  less  com- 
plete catalogue  of  findings  for  a  lot  of  cases  miM 
inchMle  tadvcardia,  arrfavthmia.  an 
the  nock,  cnpnthaliMML 

symntc 
leuralgi 

frontal  and  ocular,  cohc.  hot  flashes,  proiuse 
sweats,  thermophobia.  enKor^;<ment  of  the  skin, 
dermographism,  transitory  edemas,  pigmenta- 
tion, urticaria,  alopecia,  diminution  of  electrical 
resistance,  albuminuria,  polyuria  or  glycosnriaw 
anorexia,  bulimia,  vomiting;  plfnlill 
cbkirhydria.  diarrhea,  dyspneSL  amenor 
atrophy  of  mamnut,  loss  of  flesh, 
emotional  insubili^,  volubility, 
anxiety,  excessive  anger  or  reverse, 
excitement,  marked  depression.  ryrloth>T 
variations,  confusion,  epileptic  attacks^ 
pingi  r  .ititl  ili  ss  h.>\(  ctide.i vored  to 
a  vagotonic  and  sympathicotonic  type. 

In  the  vagotonic  t>-pc  the  more 
signs  are  decreased  lacrymation.  less  exophtha^ 
with  enlargement  of  the  palpebral  fissures, 
V.  Oraers  sini,  abtrndau  sweating,  diarrhea, 
mild  tachyearma,  no  afimentary  glycosuria,  pilo- 
carpine and  oculocardiac  reflexes  positive  In 
the  sympathicotonic  types  there  are  exophthal- 
mos, drytiess  ot  eyes,  violent  tachvcardia, 
glycosuria,  oculocardiac  reflex  reversed  or  ab> 
sent,  increased  reaction  to  adrenalin.  Vloit 
cases  are  mixed  to  type.  In  all  save  iofecttoaa 
forms  psydrical  iaAuences  arc  strilring  aad 
psychotherapy  is  extremely  vahtabie  in  the  early 
titages.  less  so  In  dirooic  cases.  Money 
bulk  large  in  the  mtoloBr  of  «b* 
cases 

Thyroid  insuttictr hch  s  other  than  those  of 
myxedema,  are  infantilism,  obesity.  Demmi's 
syndromes,  pseudolipomata.  alopecia,  prvcootow 
loss  of  hair,  scleroderma,  urticaria,  praritm,  re- 
corring  herpes,  transilory  tdcmai,  migraiae. 
asthma,  constipation.  mtlcOlU  enterocolitis, 
arrtkcyanosis.  RavnatnTs  syndrome,  locahsed 
er\-ihemas  rhiM  triir,  krhicose  tolerance,  grni- 
tai  instat'iliiv.  (billtness  mamtnarv  h]rpertro>ptiy 

Thyroid  InsiaNiIity  (Levi  and  Rothschild^  - 
From  dyshypothyroidism ;  chilliness^ 
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headaches,  depression,  crying;,  giddiness,  passing 
ci]cni.i,s,  neuralgic  pains,  butlocalioiis,  shivering, 
hct  tlusht^,  at  menstrual  period.  With  pre- 
(tominant  d>'shyperthyroidism :  thinness,  in- 
crease «l  eyebrow  devekvaent,  hot  fladNSi 
nlpitalion,  intestinal  spasms,  irritabili^,  «bo- 
fiaoKsm,  phobias,  inquietudes,  migraine^  asdum. 
hvpcridrosis  dysidrosis,  tremors.  Mixed  cases: 
chilliness,  shixciinK,  migraine,  frequent  urina- 
tion, neuralgic  pains,  distraciable  rcddeninn  of 
eyebrows,  catamcnia;  neuralgias,  anxiety,  dilata- 
tion of  palpebral  fissures,  swelling  of  feet,  varia- 
tions  in  volume  of  the  feet,  tremorSt  nervous 
crises,  hysterical  attadcs. 

Parathyroids. —  Tetany. —  This  syndrome  is 
unquestionably  related  to  parathyroid  loss  or  de- 
ficient F'arkinson's  syndromc(?).  The  view- 
point of  Lundborg  and  of  Gauthier  is  that  this 
>yndrome  belongs  here,  and  is  a  hyperfunction 
^Oirdtw,  hM  it  rests  on  very  unstable  founda- 

Tkymus. —  Vagotonic  Symptoms  of  Basedow 
S>'ndrome(?) :  Profuse  sweating,  palpitation, 
i>mphogrtosis,  costnophilia»  sensation  of  weak- 
ness. 

Myasthenia  of  Erb-Goldflam  ( :  Headache, 
ptosis,  external  ophthalmoplegia,  fixed  or  transi- 
tory palsies  principally  of  the  face,  ikt  neck, 
oms^emc  clectriol  reaction. 

Thymus  Loss:  lotoey  of  Kiose  and  Vogt. 

Tetany(  ?)  :  Basch. 

S^uf>rarenals. — Addison's  Syndrome  and  Sup- 
rarenal InsutTicicno  ;  Asthenia,  arterial  hypotcii- 
iion,  morning  nausea  and  vomiting,  lumbar 
fam,  nwlanoderma,  white  lines  on  the  skin, 
aayotioply,  abulia,  depression.  At  times 
ayoekNMS,  epileptic  altwks,  tetany,  periodic 
iMsies,  delimnn,  mental  eooftision,  sudden 
death. 

Suprarenal-genital  Syndrome  :  External  femi- 
nine pseudo-hermaphroditism  with  virile  sec- 
oodsiy  scmnl  characteis:  sqptareaal  virilism; 
aaenonbea.  amcooamaly,  unfosis  with  easy 
Intiising.  au  signs  of  feminine  maturity ;  hy- 
rertropny  of  the  clitoris,  hypertrichosis  of 
masculine  type,  masculine  voice,  muscular  and 
nervous  hyperasthcnia,  active  and  violent  sexual 
iovcrsioo;  arterial  hypertension,  arteriosclero- 
sis; (lyoDsuria. 

SMHPothetic  Paraganglia.— Chromaffin  cells 
of  me  solar  plexus,  aortic  paraganglion  of 
Zuckerkandl,  cardiac  paraRanRlion  of  Wicsel 
and  Wiesner,  Luschka's  carotid  and  coccygeal 
ilmds,  tympanic  paraganglia.  The  syndromy 
vi  the  SLffections  of  Uiese  glands  is  entirely 
okscsre. 

Pancreas. —  Diabetes  Mellitus :  Glycosuria, 
pol>tiria,  polyphagia,  polydipsia;  neuralgias, 
pruritus,  impotcncy,  constipation,  dry  mouth, 
dry  skin,  diminished  perspiration,  atrophy  of 
the  testicles,  abolition  of  the  tendon  reflexes, 
arterial  hypertension,  asthenia,  headache,  sus- 
ceptibility to  ctrid,  perforatbg  ulcer  of  the  foot, 
syncopies.  comatose  or  apoplectiform  attacksi 
paral3rses,  vertigos,  asAnatic  dyspneas,  pseudo- 
i^rgina,  narcolepsy,  depression,  apatfagr,  hypo* 

choiidria  and  coma. 

Hyf'ophysis. —  Froehlich's  Genital  Adiposity 
Syndrome :  Adiposity,  arrest  of  development  or 
Ttgresrion  of  the  gsaital  glands,  of  thie  genital 
«gaiis  and  the  correqwiraing  secondary  sexual 
dttracters;  somnolence. 

Syndrome  of  Hypophyseal  Insufficiency  of 


m 

Rcnon  and  Delille:  Tachycardia,  instability  of 
the  pulse,  arterial  hypotension,  insomnia,  an- 
orexia, distressing  sensation  of  hca^  exaggera* 
tion  of  sweat  secretion. 

Acromegaly:  *A  simple  hypertrophy,  not 
coaaenilBib  of  the  upper  and  lower  extremities 
aad^ also  cephalic;*  headache,  amenorrhea,  ten- 
don reflexes  increased,  arrhythmia,  sy-ncopc, 
perspiration,  polyuria,  glycosuria,  sensitiveness 
to  cold,  neuralgias,  acroparesthesia,  cramps, 
lancinating  pains,  lassitude,  irritability,  de- 
pression. 

Gigantism;  'Acromegaly  of  the  subjects  in 
the  epiphyseal  cartilages  which  have  not  yet 
ossified,*  impotency.  amenorrhea,  indolence,  in- 
fantilism, abulia,  asthenia,  glycosuria,  polyuria. 

Diabetes  Insipidus(  ?)  :  Polyuria,  i)nlydip'^i;i 

Pineal. —  Genital  Macrosomia:  Abnormal  in- 
crease in  heii^,  premature  genital  and  sexual 
development  with  secondary  sexual  characters, 
hypertrichosis,  exaggerated  mental  precocity. 

Pineal  .'Vdiposity:  DifTiisc  ol  cstty 

Choroid  Plexus. —  Hy<lroccphalus  :  Hyper- 
tension of  the  cerebrospinal  fluid,  rapid  develop- 
ment, nervous  and  mental  syndrome  of  ventric- 
ular hypertension,  obnubilation,  idiocy. 

OvarieA.—  Infantilism :  Amenorrhea,  absence 
of  secondary  feminine  characters,  obesity,  de- 
ficiency of  hair,  childishness 

Acquired  ovarian  insufficiency:  (a)  Periph- 
eral vasodilatation,  sutijcctive  crises  of  heat, 
sweating,  continuous  or  paroxysmal  tachy- 
cardia, palpitations,  arterial  hypertension,  in- 
somnia, severe  headache,  facial  neuralgia,  lum- 
ba^ro,  neuromuscular  asthenia,  memonr  insta- 
hihty,  irritability,  enervation,  nystericaf  crises ; 
exaggeration  of  the  sexual  instinctf?),  more 
ofltii  absent  or  inverted;  obesitj',  restlessness, 
anxiety,  phobias,  impulsions,  gastrospasm, 
constipation,  vomiting,  vertigo,  syncope. 

(b)  •Vagotonic  crises'  before  the  menses 
and  at  the  beginning  of  pregnancy,  pallor,  tend- 
ency to  sj-ncope,  nausea,  vomiting,  constipation, 
diminished  arterial  tension,  pulse  rather  slow, 
oculocardiac  reflex  positive,  Samogyus'  sign, 
psychic  depression  panicularly  connected  with 
the  development  of  the  corpus  hiteum.  These 
crises  occurring  before  menstrttation  or  at  tile 
beginning  of  pregnancy  must  not  be  confused 
with  the  reactionary  dvshyperthyroidism  of  the 
menopause  marked  by  flashes  of  heat,  sweat- 
ing, hypcrtensini),  pacoigrsmal  tadqrcardia,  pal- 
pitations, anxiety. 

*Hyperovaria*  (Dalche) :  Precocious  pu- 
berty, copious  menstruation,  pain  before  and 
during  the  first  days  of  the  period,  intermen- 
strual leucorrhea,  developed  sexual  instinct, 
well-marked  eyebrows,  thinness,  pallor,  small 
breasts,  large  pelvis,  roun<le(l  lower  limhs  con- 
trasted in  size  with  the  upper  ones,  arterial 
hypotension,  craving  for  movement  and  action, 
enervation,  tendency  to  lotinacity,  erotic  crises. 

reA'rfM.— Infantilism:  Defective  develop- 
ment of  the  male  genital  organs,  absence  of  sec- 
ondarv  sexual  characters,  obesity,  deficiency  of 
hair  jriic;th  of  the  lower  liml»,  small  cranium, 
childishness. 

Acquired  Testicular  Insufficiency:  Increase 
in  height,  diminution  of  the  pilous  mtem, 
glabrous  state  of  the  body,  tendency  to  Mesity, 
gynecomasty,  frigidity-,  impotcncy,  setriKty, 
arterial  h>-pertension(  ?),  asthenia. 

The  tn>es  of  testicntar  insuflkicncy  accord- 
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ing  lo  Rrhattus  and  Gravirr  are:  (a)  The 
sterile.  (6)  Eunuchoid  giganustn,  because  the 
inicraal  fccxctkm  of  die  tcsticte  is  establiabed 
laie.  In  this  case  tlMre  u  a  proloniicd  infan- 
tilism (c)  Eunuchiim  by  castration  char- 
actcrixed  hv  giKantism  and  infantile  a;)pcarancc. 
The  >ccotKlar>-  sexual  characters  do  not  appear 
(d)  The  reversivc  iniantilism  cm  dandv,  whero 
simjtly  a  M)rt  oi  a>rxtial  conditioti  i>  iKMUtd, 
with  attenuation  oi  :>ccon<iar}r  scxttal  characters 
and  a  certain  degree  of  ubcsaiy,  tvith  lafte  tertie> 
ular  difficulty  in  the  adiilL 

D>-<shyperdiastcinatia :  Lower  fimba  dMft  and 
crannim  \frv  laree.  pilous  system  well  de- 
selupcd.  csi>ccial!y  '.he  mu*.iachc.  thinness,  per- 
sistence of  \outh.  a  deuroi-  r><  artirial  hyper- 
tension, virile  djaraclcr,  activity,  moral  and 
physical  nu  rcy 

Prostata. —  Prostatic  ln»utficicnc)r :  Asthenia, 
diminution  of  foteoqr,  neurasthenia,  at  tfane* 
suicide. 

Hypertrophy  of  Prostate:  Arterial  hgrper- 
tension.    retardation    of    the   heart,  eewiral 

hemorrhage*.  j;rnital  excitation. 

Pluriglandular       Syndromes. —  Basedow's 

disease  with  th\mir  hy|>ertrophy  and  x-ajjolonic 
Sjmptom«i;   stli  rodi-rnra   and   tetany,  amenor- 
iiiea :  AddiMin'^  syiulrumc ;  acromegaly,  etc 
M>'XedcniatOii s  w  ith  Thymic   H\TKr!rop))y . 

Tetaaiy.  tcnuatgafy,  Addisoo's  svndrome. 
amenorrhea,  infantihsin,  mammary  iQrpertro- 
pfcy.  etc 

Acromegalic  or  ovarian  insufficiencies  with 

various  disturbances,  psychic.  ncr\oU'>,  vaso- 
mi'iur.  trot'hii.  etc.,  connected  at  o«»c  limc  vnth 
the  m>x(>l<-n<.ataus.  at  another  widi  the  Base- 

dowian  scries. 

Ozarian  l'rt-dotnmamei. —  Thyroid  Reaction 
to  Ovarian  Insufficiency:  Tachycardia,  palpita- 
tions,  perspirations,  ner\  ous  imiabilily,  vertigQ^ 
scan^  vrination.  trembling,  anxiety,  ttc 

The  differences  between  these  nerrons  nani> 
festations  and  the  picture  of  the  atirnii.iicd 
forms  uf  exophthalmic  goitre  are  ver>  ■'li^t, 
^a.^  ^  l.auT.i  !-l,.i\ .i>Tinc  Tin--  p.ilh  ■,;ci;k  rnn- 
ceptioM  p^rniits  tit  important  •.hcraptuuc  results; 
one  may  a>k,  for  example,  whcihtr  the  anti- 
BasedoMi.in  therapy  wilit  hcmaioihyrotdia 
would  n.  t  U-  of  ad\anta«e  in  the  nervous  and 
ps>-chic  disturbaiKcs  of  the  normal  menoyansc 
which  repeat  one  feature  after  another  of  the 
Basedowian  series. 

rSshvpernvaria  of  the  H>-pothyroid :  Antici* 
(Miion,  prolongation  and  cupiou»nc&s  of  the 
mcn>c>,  mcitotrhagia,  metrorrhagia. 

Th\ro-(nvrian  Distwbomcet  of  the  Smme 
Signtfiianif. —  Either  o\arian  insuttic lency  in 
ihc  m>'xedcnutou%  xncs.  or  the  dyshyperova- 
riau  in  the  Basedowias  senea;  in  either  case  the 
nervous  disturbances  of  die  d>>thyroid  are 
mudified  l\  all  the  factors  ui  the  ovarian 
rhythm,  whan  . ^.r  thc>  may  be. 

Hypcthyscal  Predommamer. —  Infantile 
friant%.  with  ihcir  cfinical  \-anetics:  fenunism. 
eunnrbism.  cryplordudisin.  feminine  pscudo* 
hcrmaihroditism,  UNUtal  infantilism. 

AcmmeKalic*  with  deficiency  if  udrouiiA 
myxedema,  infantilism,  amenorrhea,  obesity, 
asthenia. 

Acromegalics  with  svndn>nie»  of  hvprrn  iv- 
ily.  more  or  lcs^  \inon».  synerwetic  or  siiti>iitti- 
ti\e;  «impU  or  exophthalmic  poitre.  .trtrrial 
hypertcn%KMi  and  atheroma,  lacteal  secretion 


Smfrarrnal  Prt  dominance. — Addisonian  with 
amenorrhea.  impotL-ncc,  chiUincM,  tetany  or.  on 
the  other  hand,  exophtfaahnic  goitre. 

Very  often  Basedowiam,  acroncgaHcs. 
giants,  with  spontaiteous  glycostiria.  alimentart 
or  merely  adrenal,  the  latter  making  it  possiUc 
in  certain  ra-c^  to  suppose  a  Certain  dqfx* 

suprarenal  liyperactivitv 

U  ithout  Marked  Prfdvminancf. —  The  case 
of  Claude  and  Gongcrot  is  an  example:  Loss 
of  sexual  characters,  cotmtcmnce  old-looking, 
sidn  ihicfccnct^  wrinkled,  pigniented ;  dnUinesv 
abacnce  of  persfaration.  asthenia,  arterial  hypo- 
tension, tetanv;  testicular,  prostatic,  suprarenal, 
thy-roidal  and  perhap<i  parathvroidal  atrophy. 
f"<ins!il!  lelliffe  and  White,  *t>iseases  of  the 
.Nervous  System'  (3d  rd  .  1010;  chap  III.  'Thr 
EndocrinopaddesM 

Smith  I- i  y  lnLirrE,  M  D 

SYNERGISM,  itu  (  <  -operation  oi  mu 
with  (j<Kl  in  the  act  ol  hi>  con\ervion.  the  term 
was  first  emplt)yed  to  de>ik.'iiaTe  tne  relation  of 
man  to  the  Hi'ly  Spirit  in  the  W"rk  of  con\er- 
sion.  as  defined  by  Mclanchlhoo  in  the  'In- 
terim' (1548).  Udicr,  in  hU  commmuary  on 
Genesis,  allows  to  man  no  part  whatever  in  ^ 
act:  *In  things  spiritual  and  drviiie  widdi  re* 
late  to  the  salvation  of  the  soul,  man  is  JSkt 
the  pillar  of  salt  into  which  Lot'*,  wife  was 
transformed;  tki\  he  i^  like  to  a  M  M.k  and  a 
stone,  a  lifeios  >ta:ue  which  has  n  >  ii>r  -  t 
eyes,  mouth,  of  any  of  the  sensc>.  or  ct  thf 
heart. •  Mebnchthon's  doctrine  (which,  how- 
ever, he  soon  retfSCied)^  was  that  *God  dam 
not  deal  with  man  as  with  a  block,  but  draws 
him  so  that  his  will  co-op«ratea^:  it  wns  tiu 
term  of  co-operation  that  gave  to  Mehmdb» 
thon's  doctrine  the  title  Synergism. 

8YNESIU8.  sI-nCshl-As.  Neoplatonist  phi- 
loso|)her :  b.  Cjrrene,  370  aju  ;  d.  about  415.  He 
studScd  in  Alexandria,  where  he  was  the  frical 

and  pupil  of  Hypatia  (q.v.).  In  409  he  wm 
l>aptized  in  the  Christian  Chordi  and  the  fel- 
low ing  year  o^nsecrated  Inshop  of  ^Icmnis.iu 
.North  Africa     His  philos4-kphical  view  -  ;ire  rt- 

faunded  111  his  writings. —  homihcs.  lrT!ef« 
.HTnns  and  other  hterary  work*.  In  theve  be 
exhibits  multifarious  IcarninK.  keenness  of  ri»- 
ttllect  and  a  glowing  style.  The  Christian  dog- 
mas which  seem  to  conflict  with  his  philosoph- 
ical views  iie  explains  aHe^oricallv  Con^A 
Migne.  <Patrologia  Gneca>  (Vol.  <i6.  IR^>: 
\'olkmann,  'Svnesius  von  K.vretie'  (mr^.: 
Crawford.  S_  *Synestus  the  Hellei>e'  (Loo- 
don  m\ ) :  Gardner.  A^  <Synesius  of  Cyme' 
(ib.  1886). 

SYNGE.    sing,    John    MHKngton.  Irish 

dramatis'  h  \tvvtowr  I  if'.e.  near  R.rh- 
fan-.ham.  l!^7l  ;  d  2\  Mar.  h  Hr  rex-iue<; 

his  e'lucation  at  Trinity  College.  Dublin,  whert 
l  e  wai  graduated  in  18"iJ    F.  r  af  -Mi;  sc\<: 
yrars  he  studied  music  in  Germanv  and 
gitaces  in  Germany.  Italy  and  France.  Hr 
spent  several  years  in  the  Latin  Quarter  of 
Paris  where  he  gave  his  attention  to  die  stud* 
of  decadent   French  literature.  eSpeeiath  »^ 
Baudelaire.    Hr  accomplished  little  in  Pan*  V  - 
f>eiTie  meanwhile  interested  in  Ireland,  ir  J.*'^ 
\V  '1:  .m  Hurler  Yrats  persuaded  him  lo  a'-ar 
don  his  efforts  as  a  French  liferarv  critic  *oJ 
^tildv  the  \ociril  tvprs   ntatuurs  and  CtlS|itm%  of 

the  inhabitants  of  the  .Aran  Islands,  a  pcopk 
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the  Sea,'  perhaps  the  least  ohjcctiun- 
Hfal«  Mtmtne.  Pierre  Loti's  ^Pecheurs 


uho  still  retained  their  primitive  Celtic  culture-. 
He  finally  settled  in  Dublin  where  he  became 
OK  of  the  Hterary  advisers  to  the  Abbey  Thea- 
tre and  where  he  produced  his  dramas.  These 
are  remarkable  for  the  angry  protests  and  dis- 
cussions which  they '  provoked  when  produced 
in  Ireland  and  in  the  United  States.  His  first 
play  was  'In  the  Shadow  of  the  Glen>  (1903)  ; 
followed  by  'Riders  to  the  Sea.'  'The  Tink- 
er's Wedding,*  although  written  in  1902,  was 
not  prQduced  until  1909.  'The  Will  of  the 
Saints*  a  tragic-comedy  (1905),  wasperformed 
in  Gernan  at  Berlin  in  1906.  In  1907  appeared 
'The  Playboy  of  thjc  Western  World/  about 
which  there-  .irosc  violent  discussion  and  pro- 
;i>t.  Some  critics,  hail  it  as  ilie  best  comedy  in 
tii^;lish  since  Sheridan,  while  in  Ireland  it  is 
regarded  as  a  savagely  ironical  treatment  of  a 
situation  more  frequent^  found  tn  Baudelaire 
than  in  contemparaiy  peasant  life  in  Ireland. 
These  plays  have  a  wonderful  Action  and  set 
!hf  fashion  for  that  pi-asant  drama  which  hc- 
i;inie  the  mo>t  prominent  feature  of  the  Abbey 
Theatre  In  design  and  substance,  however, 
Synse's  dramas  are  of  the  Gallic  decadence. 
*Rtdiers  to 
abhL  it,  mutat« 

iflslande,*  in  an  Irish  setting.  The  dominant 

idea  of  'The  Well  of  the  Saints'  (1905)  is 
from  a  play  of  Oemenreau's.    The  story  of 

The  Shadow  of  the  Glen'  is  found  in  Vol- 
tairc's  'Zadig,*  and  the  notorious  'Playboy  of 
die  Western  World'  is  merely  a  dramatixation 
of  a  work  of  Baudelaire.  The  form  and  tone 
of  the  plays  of  Synge  are  no  kss  foreign  than 
the  substance  ;  there  are  freqoent  sacen  at  the 
morals  and  religious  practices  of  the  Irish,  and 
ui  'The  Playboy*  arc  several  blasphemous  ut- 
terances; the  characters  of  the  latter  are  devoid 
of  all  semblance  of  good,  and  llieir  sole  moral 
motive  is  "fear  of  Father  Reilly."  In  short, 
S>iige  is  "much  tfaeterlincked,  Baudelaired 
and  Ibsenaaed,  but  Gadidied  not  at  alL*  As 
regards  thdr  dramatic  and  IttemTy  "vahic^  how- 
ever, it  is  admitted  tjiat  these  plays  possess  a 
certain  beauty.  The  talk  of  the  Irish  peasant 
IS  at  times  shot  through  with  a  queer  poetic 
imaginativeness.  It  abounds  in  quaint  terms, 
i<fioms  and  images  luiknown  to  EngUsh.  These 
pecnliaiities  Synse  has  reproduced  and  accen- 
toated.  And  ft  is  Httle  wonder  that  to  audi- 
ences stran^'crs  to  the  Gaedhaltacht  his  work 
should  appeal  with  a  sense  of  delighiiul  fresh- 
ness and  originality.  Synge's  peasants  are 
viewed  through  a  distorted  medium.  He  him- 
self had  admitted  in  private  life  that  the  Con- 
oadit  peasant  whom  lie  put  nmn  the  nace  was 
not -tile  peasant  as  he  existed  in  real  Ktc,  bat 
the  writer's  own  literary  fancies  set  amid 
Connacht  surroundings.  Consult  article  bV 
D.  J.  O'Donoghue  (in  Irish  Daily  Indef'cndt  iU . 
2\  Aug.  1911)  in  which  he  points  out  the  for- 
eign sources  of  S^'nge's  plots;  O'.Vdll,  George 
''in  Irish  Cathohc,  23  Dec.  1911);  America 

(New  York,  issues  September-October  1911); 
Yeats,  J.  B.,  *J.  M.  Ssmge  and  the  Ireland  of 
His  Time'  (New  Yoric  1912).  See  laisu  Ut- 
■AkY  Revival;  Pl.\yiujy  or  THE  Wnnur 
WoaLo;  Riders  to  the  Sea. 

SYNGSNSTIC,  a  term  applied  to  ore 

deposits  that  have  been  formed  at  the  same 
fine  as  the  enclosing  rocks,  as  for  example  the 
incrbcddcd  in»  ores  of  the  Birmingham  region 


in  Alabama,  which  were  formed  as  sediments 
during  the  Clinton  (q.v.)  epoch.  EpiKenetic 
deposits,  on  the  other  hand,  were  introduced 
after  the  enclosing  rodcs  were  formed.  Any 
vein  of  ore  would  Aen  obviously  be  epigenetic 
See  Ore  Deposits;  Economic  GEOi.or,v. 

SYNGNATHIDiE.   See  Pipe-fishes. 

STNNOVB  SOLBAKKBN.  sin'iii-T<  sdl- 

biik'ken,  a  peasant-romance  by  Bjornstjerne 
Bjornson,  was  published  in  1857.  Without  any 
knowledge  of  Auerbach's  '  Schwarzwalder 
Dorfgcschichten*  or  George  Sand'ft  country 
tales,  Bjornson  introduced  this  very  type  of  the 
short  story  in  Norwegian  literature.  His 
thorough  knowledge  of  the  peasant  class  and 
his  study  of  the  old  sagas  furnished  the  ma- 
terial on  which  his  peasant  stories  arc  based. 
'Synnove  Solbakkeii'  met  with  instant  acclaim 
and  has  been  translated  into  must  Eiuopeait 
languages.  Thorbjorn,  the  hero  of  the  story, 
is  a  peasant's  son,  and  Synndve,  the  heroine, 
is  a  peanint's  daughter.  Thorbjorn  has  a  fiery 
temper,  in  fact,  he  is  something  of  a  savage 
and  must,  therefore,  pass  through  a  hard  or- 
deal before  he  can  become  a  fit  husbainl  for 
the  geiiile  and  lovable  Synndve.  This  bitter 
experience  tests  the  de\otion  of  the  young  ik-o- 
ple  for  one  another  and  contributes  to  bring 
everything  to  a  happy  conclusion.  Bjornson 
ide^ued  the  peasants  of  his  country.  This  is 
due  partly  to  his  fondness  for  the  old  sagas, 
partly  to  his  own  poetic  tettiperaracnt.  His 
peasant  types  arc  decidedly  above  the  a\  erage  in 
poetic  endovvttu lit.   They  are  olten  able  to  ex- 

gress  their  ieeiings  in  beautiful  poetry,  as 
ynnove  did  when  she  received  Thorbjorn's 
letter  written  on  liia  sick-bed.  Bioroson's 
peasants  are  noted  for  terse  speecfa  and  this 
trait,  too.  is  in  imitation  of  the  saga  style, 
for  Bjornson  wanted  to  show  that  the  peasants 
of  to-day  had  more  faithfully  than  any  other 
class  in  modern  society  preserved  the  tradi- 
tions of  a  historic  past  Cx)nsult  Jaeger,  Hcnrik, 
Ullustreret  norsk  Literatur  historic*  (II,  58^ 
639  and  711-768);  Brandes,  Georg,  <Det 
Modrrne  Gjennebrnds  Maend'  (pp.  trans, 
by  Mary  Morison  in  a  \olume^  entitled  'Henrik 
Ibsen.  Bjornstjerne  Bjornson.  Critical  Studtes, 
by  Qeorg  Braodes,*  \W9). 

Jossra  Alexis. 

SYNOD,  an  ecclesiastical  deliberative  and 
legislative  assembly.  The  word  is  synonymous 
with  council,  but  CECumcnical  assemlilies  are 
commonly  called  councils  and  minor  ecclesias- 
tical assemblies  synods,  thfl(iigh  thfse  are  also 
styled  councils.  A  diocesan  synod  is  composed 
of  a  bishop  and  the  clergy  of  a  diocese;  a  pro- 
vincial synod,  of  an  archbishop  for  metro- 
politan) and  the  lii.shops  sutTragan  to  him; 
a  national  synod  of  .ill  the  metropolitans  and 
bishops  of  a  nation.  In  the  Presb>  tertan  Church 
synods  are  courts  of  review  immediately  su- 
perior Ip  the  preslnrterics  and  consist  of  all 
the  ainislers  and  eiden  who  are  members  of 
a  number  of  contiguous  presbyteries;  the  vor 
preme  coimcil  of  the  Presbyterian  Church  is 
the  General  AssernM> 

SYNODICAL  PERIOD,  is  the  period 
between  two  succesnve  conjtmcttons  or  oppost> 
tions  of  a  planet  with  the  sun,  as  observed 
from  the  earth.  A  synodical  month  is  a  luna- 
tion, being  the  period  from  full  moon  to  next 
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full  noon  or  from  new  moon  lu  next  new 
moon.  A  synodical  month  i»  29  day*,  12  hoan^ 
44  niautes.  2J7  seconds. 

SYNONYMS,  words  of  the  same  bnguage 
which  arc  the  precise  c<jtii\ al<  nis  of  each  other; 
ill  jHipular  acccptatiiJti.  word-,  sufficiently  alike 
iti  Ki^^"^fi*'  si^cnificatiun  to  be  haWc  tu  l>e  con- 
founded, but  yet  M)  different  as  to  require  to 
be  distinguished  are  synonyms.  The  following 
pairs  of  words  are  pairs  of  synonpm:  teacher, 
instructor;  resembhnce,  fimiBrity;  supposition, 
hypothesis;  heginninK,  commencement  But 
words  commonly  rettarded  as  synonymous  are 
seldom  perfectly  so.  .i>  i-  ^ccn  in  work^  on 
s>'nonyms  Tlicrc  i*  .i1\n:i>s  truiiic  i  ti  in  a  lan- 
guage .1  pr^>^<■^^  i  t  " di  s\ in inymi/atu  ii "  \vlnch 
tends  til  ri  sirin  oru-  mem!><.'r  of  a  synonymnns 
ptir  to  I'lu'  incatnnK'.  lh<"  other  to  aTioihcr. 
Fof  example,  "wave*  and  •billow*  originally 
mcMit  precisely  the  same  thing;  but  *biIlow* 
U  DOW  rcttrictcd  to  poetical  nac.  tvhilc  wave  is 
oaed  chiefly  in  practfcal  matter*.  The  tttidy 

of  synonyms  !•»  a  valiiaMc  inteltectual  discipline 
in  itsrlf.  apart  from  consideration  of  its  hiph 
importance  as  a  guide  to  the  right  use  of  words. 
•The  habit  of  thorough  in\estiKation  into  the 
meaning  of  words,  and  of  exact  discrimination 
in  the  use  o{  them,  is  indispensable  to  precision 
•■d  aonirac7  of  thought,  and  it  i*  MirpriaiBg 
how  BOOB  the  froct**  beoomcs  spontaneous,  so 
that  one  ofMn  mid*  hhntdf  ndiin^  nice  and  yet 
sound  distinctions  between  particular  words 
which  he  ha*  never  made  the  subject  of  critical 
analysis"  Consult  Crahbe.  r.cortrc,  'Etuclish 
S>Tionyms'  (new  ed ,  N't  w  York  lwl>: 
Fcrnald,  'Knielish  S>non\ni5  ami  Antonyms' 
(ib.  ltf%) ;  Ordwav,  K.  li.,  'Synonj-ms  and 
Anioaym**  (ib  l^U);  Roget.  P  M. 
*Thc«iitr«9  of  EngHsb  Word**  (new  ed.,  ib. 
1914> :  Smhh.  C.  J..  'Synonym*  Di*criininated> 
(3d  ed..  lOOKV 

SYNOPTIC  GOSPELS,  those  called  of 
Matthew.  Mark  and  Luki .  which  regard  events 
generally  from  the  same  point  of  view  and 

Jircsent  strong  resemblance  to  each  other.  Four 
i>-pothescs  have  been  offered  to  account  for 
the  correspondences  of  the  tynopdcs:  (I) 
Derivation  from  some  common  written  oriRinaL 
(2)  Priority  of  one  of  the  three  and  recurrence 
Id  that  by  the  authors  nf  the  other  two  (3) 
ncri\atinn  of  all  tbrrt-  fn>ni  the  same  sntirce 
ill  oral  tradition  (4*  iH-ruation  of  all  three 
fri>m  the  or.d  tradition,  but  consultation  of 
MalihcM's  K"<^Pel  by  Mark;  of  Ifatthcw  Mid 
Nf  irk  !.v  I  like     See  \Un\  ¥ 

SYNOVIAL  MEMBRANE,  ihc  membrane 
lining  the  various  ji  ints  or  arinid.itions  and 
which  secretes  a  peculiar  (Inid  —  the  S)'novial 
fluid  —  for  the  due  ln^ri<auon  of  the  joiot. 
See  foiM  ;  MEMaaANE;  Arthritis. 

SYNOVITIS.  See  AnTKams;  Joikt*. 

SYNTAX.  I'l  (;f lU'uiKir  pri<(><  I  arrangc- 
iDCnt  of  words  under  established  rules  and  ac- 
COrtfiag  to  the  best  usage  in  order  to  express 
ideas.  A  word  expresses  a  single  notion,  but 
by  ilself  is  little  more  than  an  articulate  strand 
intimating,  like  the  cry  of  animals,  a  wish  or  a 
feeling  A  succrsMon  of  «ucb  sounds,  properly 
arranged  and  c<>nii>  t<  d  for  the  cxpre»>ion  of 
idias.  bf«omts  l.itiKuage  The  art  of  conslrucl- 
it  ^  -.t!.i,  s  )>.  ilirrcfore.  ii««t  I< important 
than  the  pUMcr  uf  speech;  it  is  indeed  the  in- 


imiS,  CHSMICAL 

tellcctual  pan  of  language  and  a  chaficleritiic 
of  icason.  The  first  stra  in  syutax  !•  tht  analv' 
ai*  of  acntenccs:  a  cwar  perccptioo  of  the 
OHitnal  rdatioos  of  the  several  mcabei*  of  a 
sentence  makes  the  usual  rules  of  syntax  appear 
self-evident  truths  and  in  most  ca«c>  super* 
iluous.  See  Grammar.  Fuilology. 

SYNTHSUS  (Ui  synthesis,  from  Ck. 
•Wfcwc,  combination,  composition),  the  com- 
bination of  individual  objects  or  clrmrn!^  of 
thought  into  .1  whole  Thus,  by  synthesis,  sepa- 
rate pro|)ositions  are  combined  into  a  ^\-um. 
or  simple  concepts  into  compotmd  and  complex 
ones.  In  this  manm  r  one  recopnires  that  vari- 
ous properties,  taken  to^'ciher.  constitute  the 
characteristics  of  tome  unr  object.  The  proc- 
ess, however,  does  not  destnnr  the  Identity  of 
the  component  parts,  bm  mereqr  correlateit  mem 
into  a  unity  It  is.  therefore,  the  opposite,  or 
complement,  of  analysis  ( (j  v  ),  which  i>  the 
process  of  distinjaiishiuk'  within  some  given 
object  the  various  charai  teri>tics  of  that  object, 
without,  however,  destroy in>»  its  unity.  Hence, 
the  name  synthesis  is  applie<l  in  mathematics 
and  philosophy  to  a  process  of  reasoning  work- 
ing tO  •  concrosioo  from  propositions  that  have 
alreaily  been  demonstrated,  or  principles  that 
have  previously  been  assumt  d  or  <  MaMished. 

SYWTHBSI^  ChmakaL  The  building  y 
or  formation  of  ehemicnl  compomids  from  their 

dements  or  groups  of  their  elements.  The  op- 
posite of  analysis,  one  meaning  oi  which  is  the 
breaking  up  or  do dmposilion  of  a  chemical 
compf^nnd  into  its  elements.  Thus  the  forma- 
tion of  water  from  its  elements  hydroReti  and 
oxygen  IS  synthesis,  while  the  decomposition 
of  water  into  hydrogen  and  oxygen  is  anolysia. 
Maiqr  of  the  most  important  ma—facfiiug 
processes  are  syntlsetical.  The  synthesis  of 
compounds  from  their  individual  elements  is  of 
great  scientific  but  of  little  technical  interest. 
However,  the  recent  s\iiihetical  process  of  unit- 
ing moist  nitrogen  and  oxygen  to  form  nitrir 
acid  by  use  ot  the  electrical  discharu<  bids  fair 
to  lie  of  great  interest  to  mankind  ttccausc  oi 
the  use  of  nitrates  as  fertilizers.  The  svn- 
theais  of  compounds  from  grou^  ot  their  cle- 
meal*  i*  of  very  great  industnal  importance. 
Someriam*  only  a  sing'e  and  ninple  dhmasoBl 
reaction  is  required,  as.  for  example,  the  wtdom 
of  water  on  «|uicklimi"  to  form  slaked  lime, 
while  others,  siirli  as  the  manufacture  of  in- 
digo from  napbtb.iieiu  .  nfjuire  man\  and  s  om- 
piicaled  changes  There  is  a  >;rial  ditferciKC  as 
to  the  ease  with  which  elements  or  groups  ol 
elements  nnite  10  form  compound*  Some  nnit* 
readily  nndor  ordbmry  atmospheric  condiliom 
of  tcmpecatnre  aad  pressure,  while  other*  may 
require  the  action  of  heat,  light,  eirctrictty. 
presence  of  water,  etc  Phosphorus  and  iodine 
unite  the  moment  they  come  in  contact  Phos- 
phorus .in<l  o\\^;en  Unite  slowlv  .11  orcUnary 
lemperulures  but  with  violence  it  the  tempera- 
ture is  raised;  sulphur  and  iron  do  not  act  at  all 
at  room  temperature  but  do*  SO  when  heated 
highlv;  hydrogen  and  chloffaio  dO  not  art  in 
the  dairic  at  ordinary  tcmperaiares  hut  do  aa 
with  explosive  violence  if  exposed  to  the  li#«: 
ammonia  and  hydrochloric  acid  or  the  mixture 
of  bicarbonate  of  soda  and  cream  of  tartar 
UMd  in  bakint:  po<.\dir  do  not  r.act  whcn  diy 
but  du  so  in  the  presence  of  water. 
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T'p  to  1S28  it  was  thouRht  iViaf  all  orfs^anic 
cfumici!  compounds,  those  formed  in  or  pro- 
liiced  hy  animals  and  plants,  conid  not  be  pre- 
pared in  the  laboratory  by  synthetical  processes. 
The  action  of  a  "vital  principle*  or  "vital  force* 
WIS  thou^t  to  be  necessary.  Wdhlcr  showed 
this  to  be  not  true  when  (1828)  he  prepared 
area,  an  organic  substance  produced  by  animals, 
from  ammonium  cynnate.  Since  that  time  an 
inirncnsc  numht  r  of  other  organic  sub^iancfs 
h.ive  lifcn  prepared  by  syntlietic  processes. 
Some  of  the  well-known  ones  are  oil  of  winter- 
green,  indigo,  caffeine,  alizarine,  etc.  The  pro- 
cesses used  in  synthesis  have  been  so  thoroughly 
Mtdied  that  the  chemist  has  only  to  find  out  the 
exact  chemical  structure  of  a  compound  to  be 
able  to  pn  pare  it  in  the  laboratory.  Sometimes 
these  laboratory  processes  arc  too  costly  to  be 
of  technical  importance,  but  often  they  are  of 
ireai  commercial  value.   See  Indigo;  Auzarw. 

Many  substances  are  prepared  by  synthesis 
that  never  existed  in  any  plant  or  animal.  ThtSf 
are  purely  laboratory  products.  To  this  daSS 
'<lonj;  most  dyestuffs,  many  valualilr  r:cdicines 
ai!  i  a  large  number  of  perfumes  an«l  llavoring 
substances.  Consult  Bcrthelot,  P.  E.  M.,  *La 
syiuhesc  chimiquc*  (Paris  1876)  ;  Posner,  The- 
oiJor,  'Lihrbuch  dcr  synthetischcn  Mcthodcn' 
(Leipzig  1903}  :  Lassar-Cohn,  'Arbeitsmethoden 
fur  organisch-chemische  Laboratorien*  (2  vols., 
H-imburg  1907). 

SYPHU^JS.  ThU  is  a  general  infectious 
disease^  chronic  in  character,  which  nay  be 
communicated  through  inoculative  contact  or 
transmitted  by  inheritance.  In  the  acquired 
form,  it  first  produces  at  the  point  of  inocula- 
tion a  specific  lesion  termed  the  chancre,  fol- 
lowed b^-  a  gradual  infection  through  the  com- 
niuiucatmg  lymphatic  vessels  and  eruptions 
jpon  the  skin  and  mucous  membranes.  L.ater. 
there  may  develop  in  the  connective  tissue*  or  in 
u\y  part  of  the  bodx,  adventitious  new  growth* 
vthich  may  undeigo  sttvpumive  or  destnictivB 
dianges. 

The  histoiy  of  syphilis  is  shroiidcd  in 
obscurity;  certain  writers  liave  sought  to  trace 
'M  oriuin  back  to  a  remote  antiquity.  It  is 
claimed  that  nrphilis  was  well  known  to  the 
SDcients,  and  that  descriptions  of  morbid  con- 
ditions app!\  iiiu  to  this  disease  arc  frnnul  in  the 
Bible,  in  i--L,'> pts.m  pu])yri,  .\>syri.in  .iiid  B.iby- 
lonian  inscriptions,  as  well  us  in  tlie  aticiitit 
Chinese  and  Japanese  literature  and  the  books 
of  the  Vedas.  The  evidence  which  connects 
SFpbifis  with  these  ancient  historic  records  is 
ngue,  indefinite  and  inconcltisive.  Our  actual 
knowledge  of  syphilis  dates  from  the  appear- 
ance of  the  disease  in  Europe  about  the  year 
IW,  and  there  is  much  evidence  to  show  that 
the  disease  was  native  in  South  America  and 
was  brought  to  Europe  by  Columbus'  sailors. 
There  can  be  no  question  that  gonorrhoea  and 
nkerative  affections  of  the  genital  organs  re- 
nhiiV  from  sexual  debauch  and  uncleanliness 
•ere  well  known  and  frequently  spoken  of  by 
itirient  writers.  With  the  irruption  of  syphilis 
in  Europe  toward  the  close  of  the  l.'ith  centur\\ 
ir.d  its  widespread  extension,  the  identity  of 
^onorrhoa  was  swallowed  up  in  the  greater 
topoftaace  of  this  newer  and  more  formidable 
diNasc.  During  a  long  period  all  diseases  of 
ihe  genital  organs  were  regarded  as  identioal  in 
onpn  and  aatvcc  TlUt  doctrine  nifned  pnc* 
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tically  supreme  for  more  than  three  centuries 
and  was  not  definitely  overthrown  until  1838. 
At  the  present  time  we  recognize  that  under  the 
general  term  "venereal"  are  comprehended  three 
distinct  di-<  ax  s,  iiidtpcndcnt  in  origin  and  na- 
ture, namely,  gonorrhoea,  chancroid  and  syphilis. 

Oniae.—  Since  1906  the  cause  or  etiology  of 
syphilis  has  assumed  an  entirely  new  phase. 
Previous  to  that  time  it  was  very  strongly  sus- 
pected, especially  by  those  who  had  followed 
the  development  of  the  science  of  bacteriology, 
that  the  cause  must  be  associated  with  some 
variety  of  specific  micro-organism,  as  was  the 
case  with  so  many  other  Infectious  diseases. 
The  history  and  chnical  phenomena  of  the  dis- 
ease all  pointed  in  that  direction.  Everything 
seemed  to  favor  such  a  th«ory  and  there  was 
apparently  nothing  from  the  bacteriological 
point  of  view  which  could  be  urged  against  it. 
In  1905,  after  careful  investigation  of  the  pri- 
maiy  and  secondarv  lesions  in  70  successive 
cases  of  syphilis,  Schaudinn  announced  diat  he 
had  succeeded  in  finding  in  eadi  of  them  a 
spirillum  or  spirocharte  which  he  named  spiro- 
cha:ta  pallida.  (This  organism  is  also  known 
as  Treponema  pallidum).  This  should  be 
classified  as  a  protozoon.  When  regarded  as  a 
protozoon  it  is  described  as  one  of  the  flagel* 
lated  mastigophora  which  is  characterised  mor- 
phologically by  a  long  slender  body  with  mi- 
mrrous  corkscrew-like  coils  and  a  flagellum  at 
each  e.xtremity.  Upon  the  protozoon  siip[)Osi- 
tion  it  is  the  pathogenic  parasite  of  s>philis. 

The  findings  of  Schaudinn  were  continned 
by  Hoffman  and  others,  and  additional  in- 
vestigations were  ande  by  MetdmikoflF  at  the 
Pasteur  Institute.  Some  of  the  higher  apes 
were  siicrcssfully  inoculated  with  the  organism, 
the  result^;  being  especially  satisfactory'  with  the 
chimi)anzce  Variou.s  methods  of  staining:  have 
been  used  with  this  organism.  In  the  Lrvaditi 
nettlod  the  spirochete  appear  as  dark  spirals 
Upon  a  pale  yellow  bad^ound,  and  when  a 
wdde  coanterstain  is  useothe;^  can  frequently 
be  detected  in  great  numbers  in  the  liver  cells. 
They  have  also  been  found  in  the  tissues  of  the 
hmgs,  spleen  and  heart 

General  Course  and  Character  of  the  Dis- 
ease.^ Syphilis  heart  §,  certain  resemblance  to 
the  mfectioos  fevers,  as  smallpox,  measles,  etc.. 
ni  its  ineobatfon,  mode  of  devefopment  and  the 
appearance  of  a  characteristic  eruption.  In  the 
majority  of  cases  the  phenomena  of  s>philis 
develop  with  a  certain  or<ler  or  regularity  which 
admits  of  its  division  into  periods  or  stages, 
known  as  the  primary,  secondary  and  tertiaty 
stages.  After  the  intnKhiction  oi  Ihe  vtma 
there  is  no  apvreciabk  evidence  of  its  action 
during  a  period  more  or  less  prolonf^cd,  from 
two  to  five  weeks,  on  the  average  28  days. 
This  period  is  termed  the  period  of  primary  in- 
cubation or  the  incubation  of  the  chancre.  At 
the  expiration  of  this  period  there  appears  at 
the^  point  of  entrance  of  the  virus  the  cliancre, 
which  is  termed  the  initial  or  primary  lesion  of 
svphilis.  This  primary  lesion  constitutes  for  a 
time  the  sole  sign,  the  unique  expression  of  the 
disease  .Xftcr  the  appearance  of  the  chancre 
there  ensues  a  period  of  six  to  seven  weeks, 
termed  the  period  of  secondary  incubation. 
During  this  period,  the  lymphatic  glands  near- 
est the  chaticre  undergo  an  inddcnl  enlarge- 
ment^ oonstitiiiing  what  is  termed  the  bubo  oi 
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qrphilis  After  the  second  incubation  the  dis- 
cue  is  said  to  become  constitutional,  although 
it  is  not  definitely  Icnown  at  what  precise  time 

|(eneralization  of  the  virus  takes  place.  Not 
infrequently  there  is,  during  thi^  period,  some 
c\  i(leiu  e  of  coiistitmioii.tl  di>tiirbam.c  -  -  hc.id- 
hi ,  iieural^jia  and  fi  l  rile  di>turbaiicc,  more 
or  It  s',  jiionoiiticid —  which  ushers  in  what  are 
rcco((ntzcd  a.s  the  constitutional  signs  of  syphi- 
Us.  in  the  shape  of  eruptions  upon  tiie  cuta- 
neous surface  or  the  mucous  menwranes. 

The  secondary  stage  of  syphilis  is  usttally 
from  18  months  to  two  and  a  half  years  in 
duration.  The  secondary  eruptions  arc  not 
continuously  itrcseiil.  tut  come  out  in  successive 
crops  The  cunipktion  of  this  stat;c  may  mark 
the  definite  end  of  the  disease,  or  there  may 
succeed  tlic  tertiary  stage,  characterized  by  tlie 
appearance  of  gummatous  formations  which 
may  affect  the  sub-cutaneous  tissues,  the  peri- 
osteum, the  Itones  and  the  internal  organs  of 
the  body.  The  duration  of  this  sta^c  is  practi- 
cally indefinite.  The  ti  rtiary  leNions  may  con- 
tinue to  recur  tor  5.  10  lo  15  years,  or  e\cn  dur- 
ing the  lifetime  of  the  individual.  Tlu>  division 
of  syphilis  into  stages  is  somewhat  artiGcial. 
It  does  sot  always  pursue  llus  regular  and  me- 
Aodie  course  with  an  ortterly  procession  of  sec- 
ondary and  lertiaiy  lesioits;  there  is  not  always 
a  sharp  limitation  between  the  stages.  Second- 
ary manifestations  nay  continue  to  recur  for 
several  years. 

Syphilis,  as  wc  comprehend  it  to-day,  has  a 
much  graver  siKoificaiuc  in  its  relation  to  the 
health  of  the  iiidiviclu.tl  than  v«a>  iurmerly  sup- 
posed. Our  conception  of  the  range  of  its 
patliological  action  has  beai  gradual^  enlarged 
with,  increasing  knowledge  of  the  vast  com- 
plexity and  far-reaching  naracter  of  its  morhid 
processes.  While  it  was  formerly  known  that 
syphilis  was  a  constitutional  dise.-isc  and  capable 
of  causing  changes  in  the  internal  urf;aiis,  tlif~t 
systemic  complications  were  ret;ard«d  a.s  t<.w 
in  number  and  of  only  occasional  iKicurrcnce. 
The  secondary  matuiestations  visible  upon  the 
surface  of  the  boily  were  thought  to  constitute 
practically  the  entire  expression  of  the  disease. 
At  the  present  day,  these  secondary  manifesta- 
titiio  ure  regarded  a>  of  suhsidnry  impoi  taiicc, 
since  they  rarely  Coin|irumise  ihc  intcKrily  of 
any  important  or^ati  The  tertiary  mani testa- 
tions of  (he  disease  —  cerebral,  spinal,  vascular, 
ocular,  pnlnuMiary.  intestinal,  hepatic  and  rea*l 
afiectiona — constitme  the  chief  s^nificance.  a» 
well  as  die  indhndnal  danger  of  the  disease 
The  tcriiar>'  lesion*  of  the  brain  and  cord  oc- 
cupy the  first  rank  in  trrinunf\  .is  will  as  iii 
gravity.  <)l  ail  th»  menaces  to  th<-  liii  and 
health  of  the  individual  from  syphiii'-,  lesions 
of  Ae  nerve  centres  an  the  most  to  be  feared 

The  pathokupcal  field  of  ^rphtlis  has  been 
grvaity  enlarged  by  the  inrhmon  of  a  group  of 

aflFcctions  badly  termed  |>ara«.yi<hi!itic  which, 
thnnirh  of  sv-philitir  oriknn  .ind  nature,  are 
extremely  refraet'^rv  to  spe*  tfii-  treumicnt  and 
prarticallv  inrnrable  As  types  oi  this  group 
ma>-  be  mentioned  locomotor  ataxia  and  general 
paralysis  It  ha<  been  stated  that  every  bcmi« 
pie gta  «»m>rrin«  in  a  man       than  40  years  of 

3fr  .idd^fid  to  .Tlmbo]  or  aflFfcfrd  w»lh  |r<iom 
of  thi  circulatorv  sv«ieni  iti  nine  rase^  out  of 
lf>,  of  s)  j)hilitic  charai  Ter  Pr  i<  :illv  .ill  c.i>rs 
Ot  paresis  and  tabes  dortaUs  arc  due  to  syphilis, 


and  the  spirochete  has  been  found  in  the  brain 
spinal  cord  in  these  diseases. 

Syphilitic  Heredity*—  From  a  strictly  socfo- 

biological  standjioint,  the  hereditary  conse- 
qumccs  of  syphilis  are  of  the  irrcutcst  siRnsfj- 
cafKc  Its  pernicious  effects  upon  the  ofTspr-.tik.- 
tfive  to  svphilis  an  esptcial  imporiano  as  a 
factor  in  the  <U^eneration  and  drpopiil.ition  of 
the  race.  Syphilis  is  recognized  as  the  per- 
fected type  of  a  hereditary  di«ea5e  So  oner 
disease  u  so  susceptible  of  hereditary  transints- 
rion,  so  pronounced  in  its  influence  and  so  de- 
structive to  the  oifsprins.  The  hereditary  in- 
fluence of  most  other  diseases  is  manifest  in 
the  transmission  to  the  ofTspriiiK  of  a  coiiNiitu- 
tional  protoplasmic  state,  characterizt  d  by  a 
feeble  organization  aiul  d  initii^hcd  resistarKe 
lo  disease.  In  tuberculosis  and  leprosy,  for 
example,  the  influence  of  heredity  is  limited  tO 
the  creation  of  a  predisposition  to  disease^  fron 
an  enfeebled  capacity  of  resistance  of  the  or> 
noism,  which  renders  it  readily  susceptible  to 
uie  action  of  the  germs  of  disease.  In  sj^philis 
there  is  a  direct  transmission  of  the  specific 
qu.ilities  contained  in  the  sperm  or  Kcrminal 
cells,  with  the  result  that  the  normal  processes 
of  outirition  arc  vitiated  and  the  produce  of 
conception  is  blighted  in  its  development  or 
destroyed.  No  disease  has  such  a  murdcroat 
influence  upon  the  oflf spring  as  qrpkiKs 

Syphilis  may  be  transnutted  by  indirect  in- 
heritance through  the  specifically  infected  s[>erm 
or  ovule  at  the  time  of  imprcKiiatioii  or  tbr.iugh 
the  utero  placental  rircutalion  in  the  cuurx-  of 
prcgn.tncy  Tosi  i onception  syphilis  is  applied 
to  cases  where  thi  mother  —  or  even  both  par- 
ents —  may  be  healthy  at  the  drteof  COncepaOBj 
thie  wife  is  infected  during  the  coarse  of  preg^ 
nancy  and  she  in  turn  transmits  the  disease  to 
the  duM  in  utero  through  the  vascular  channdt 
of  the  utero-ptacental  arenlatioa 

Sy5>ht!i%  m.iy  l>e  transmitted  directly  frOM 
the  father,  the  mother  remaining  healthy,  al- 
though in  most  cases  the  mother  is  infected  by 
the  iietti!)  in  utero.  It  may  be  transmitted  dl- 
reciiy  by  the  mother,  the  father  being  healdqr* 
The  paternal  hereditary  inJhience  is  campmn- 
lively  restricted;  the  Influence  of  matemri 
heredity  is  much  more  certain  and  iirnnounced 
W  hen  lK)th  parents  arc  svphihtir.  the  uifei  i  on 
of  the  child  is  almo>t  iiic\ it.ibic  —  esp« ciallv. 
when  the  disease  of  the  parents  is  recent  and 
active.  The  percentage  of  deattis  from  miiMd 
heredity  varies  from  tO  per  cant  to  per  ecu. 
The  <|uality  of  herediurv  tnuismistibility  Is  not 
impressed  upon  the  svphilitic  organism  perma- 
nently. As  the  disease  grows  older  there  is  a 
ItroKressivc  enleeblement  of  the  iraii>nii-.>ivc 
p<>v*er,  until  it  finally  becomes  cxtiiKt.  The 
itiilueiicc  of  heredity  is  rarefy  manifest  after 
the  foitrth  year;  still,  there  are  many  wcll- 
autfientieated  cases  in  wWdi  b  may  be  pro- 
long! >!  nve  or  six  years  or  even  longer  The 
atti  nii.iiintr  influence  of  time  upon  ^yphtlitic 
hen  liiiv  IS  shown  in  a  series  ot  »utee^sive  prcn- 
nancus  The  first  preirnnncies  terminate  m 
abortions,  which  occur  at  a  later  and  later 
period :  ihen.  still-hom  children,  or  children  bv> 
Ing  at  birth  hot  whidi  soon  die;  tfien.  syphilitic 
rhlldren.  surviving  but  showing  rvidencrs  of 
<|»enfic  laini  ;  and,  finally  healthy  children,  free 
from  all  signs  of  the  paternal  disease  Sprcitic 
treatment  also  exercises  a  puwerfnl  corrective 
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tidhtenze  upon  heredi^.  It  iratUMt^jr  happcBS 

that  if  syphilitic  parents  undergo  active  treat- 
ment before  the  time  of  pro-creation  the  child 
is  bom  healthy.  If  this  treatment  is  now  siis- 
ptiidtd.  the  urx[  pregnancy  may  result  in  a 
syphilitic  child  Treatment  seems,  then,  not  to 
aiiRlv  extinguish,  but  rather  to  hold  ui  abcgr- 
aaccL  UM  transmission  capadtjr. 

Hereditary  Syphilie*—  Death  of  the  child  in 
ntcro  is  the  most  habitual  expression  of  heredi- 
tary syphilis.  More  than  one-third  of  all  Sj^phi- 
Htic  children  horn  alive  die  within  the  first  six 
months  of  their  existence.  An  analysis  of  statis- 
tics from  authenticated  sources  shows  that  only 
one  child  finally  survives  out  of  four  syphilitic 
pregnancies.  In  the  immense  inajoritv  of  cases 
lafants  with  syphilitic  taint  begin  to  uiow  signs 
of  tihe  disease  from  the  second  week  to  tbe 
second  or  third  month.  It  was  formerly  thought 
ihat  if  there  were  no  evidences  of  contamiiia- 
lion  within  the  first  year  it  might  be  assumed 
tiat  tiie  child  had  escaped.  It  is  now  known 
dat  even  if  the  syphilitic  child  has  escaped  the 
cvly  niani£estatt9as  o£  the  disease  it  mav  be 
dooned  to  tfie  lemons  of  late  hereditary  syphilis, 
which  are  especially  liaMc  to  appear  at  the 
period  of  second  dentition,  the  period  of  pu- 
berty, from  the  20th  to  the  30th  year,  or  even 
later. 

When  a  child  the  subject  9i  udierited  syph- 
ilis is  born  alive  it  aiay  be  Mparcntlv  healthy 
and  present  no  positive  evidences  of  specific 

taint  \"cry  often  lesions  of  the  osseous  system 
ire  the  only  evidences  of  inherited  <iiscase  mani- 
itiX  at  birth.  After  a  certain  period,  usually 
within  a  few  weeks  or  months,  the  child  may 
kgfai  10  alKMr  ^  sdgnata  of  the  parental  dis- 
aic.  The  aurfaee  aoanifcstations  of  inherited 
nphiHs,  like  those  of  the  secondary  stage  of 
IDC  acquired  form,  are  at  first  generalized  and 
diffuse.  Later,  they  become  more  discrete,  with 
a  tendency  lo  localize  theinsclves  in  certain 
regions.  Lesions  of  the  internal  organs  of  ten  co- 
txist  with  the  earliest  cutaneous  manifestations. 
Hereditary  syphilis  is  further  differentiated 
fram  the  acquired  farm  by  certain  lesions 
which  are  its  exclusive  products.  They  are  not 
in  their  essential  nature  syphilitic,  but  rather  the 
result  of  changes  impressed  upon  the  fcetus  in 
its  formative  or  developmental  stage.  They 
present  the  characters  of  dystrophics  or  de- 
seoerations  due  to  perversions  of  nutrition. 
These  dystrophics  may  aflcct  the  entire  body 
or  be  Umited  to  a  sinpe  organ  or  a  qwtem  m 
organs. 

The  influence  of  hereditary  syphilis  is  often 
manifest  in  a  native  debility  or  inherent  inca- 
pacity for  life.  Many  syphilitic  children  are 
endowed  with  a.  feeble  vitality,  so  that  they 
nocomb  to  slii^t  catises  of  disease.  They  die 
at  an  eatl^  a|{e,  often  wi^  no  obvious  signs  of 
Aiease  hut  simply  from  an  iaability  to  support 
Efc.  They  are  the  subjects  of  woat  voajf  be 
tenned  "sudilcn,  inexplicable  death.* 

In  another  class  of  cases  there  is  an  arrest 
or  retardation  of  development;  the  children  are 
stunted  or  dwarfed;  they  develop  slowly 
a)|yiicaUy  and  mcntsdhr;  thqr  are  often  feeble- 
snaded  or  i^tic  The  term  infantilism*  has 
keen  employed  to  express  the  sum  total  of  these 
characteristics.  In  other  cases  there  are  pre- 
wiitcd  anomalies  or  marked  deviations  from 
she  normal  development,  seen  in  the  bones  of 


the  craniutn  and  in  the  long  bones,  producing 
malformations  of  varied  types,  such  as  incurva- 
tion of  the  tibia,  pi;;eon-breast,  deformity  of 
the  thorax,  curved  spine,  deformed  pelvis,  etc. 
These  dystrophies  may  be  expressed  in  such 
marked  deviation  from  the  normal  type  that 
the  result  is  a  monstrosity. 

Heredo-Sjrphilis.— Tbe  efiects  of  berediury 
syphilis  are  not  limited  to  the  inune<Uate  de* 
scendants.  but  they  in  ttirn  are  capable  of  trans- 
mitting tnese  dystrophies  and  organic  defects 
lo  the  third  generation.  01i>ervatiuii  shows  in 
the  most  positive  manner  that  the  innuencc  of 
heredo-syphilis  in  determining  abortions,  still- 
born children  and  various  organic  defects  is 
scarcely  less  marked  than  that  of  syphilis 
directly  acquired.  It  would  seem  that  while  the 
contagious  activity  of  the  disease  is  entirety 
extinct,  the  nutritive  disturbances  set  up  in  an 
organ  or  system  of  organs  of  the  progenitors 
may  be  handed  down  to  their  otTspring. 

Syphilis  as  a  Social  Danger. —  It  is  now 
generally  recognized  that  syphilis,  with  alcohol- 
urn  and  tuberculosis,  are  the  threegreat plagues 
that  afHict  modem  humanity.  Owing  to  its 
wide  prevalence  and  the  dangers  to  the  per- 
sonal health  and  life  of  the  individuals  atTccted, 
syphilis  constitutes  a  serious  menai  c  to  the  pul)- 
lic  health.  The  amount  of  morbidity  from  this 
cause  }o  any  cotmtry  or  communitjr  is  an  im- 
koown  and  unknowable  quantiQf,  since  owing 
to  its  secret  and  shameful  character  cases  of 
this  disease  are  not  subject  to  ofiiria!  registra* 
tion.  The  spread  of  syphilis  is  favored  not  Onfaf 
by  the  laci  that  its  contaeious  activity  and 
transmissive  power  persist  during  a  prolonged 
period  but  because  a  is  exceedingly  prolific  in 
its  sources  and  modes  of  contagHUL  While  it 
IS  common  hr  propagated  throu^i  sextuil  rela- 
tions, syphilis  is  not  necessarily  so  contracted. 
It  may  be  conveyed  by  accidental  inoculations, 
in  the  ordinary  relations  of  life,  in  various 
industrial  and  professional  occupations.  Kiss- 
ing is  a  very  common  mode  of  infection  and  a 
very  large  ntunber  of  cases  of  contagion  occur 
in  this  way.  A  syphilitic  infant  may  infect  a 
healthy  nur.sc,  or  a  healthy  iiifaiit  may  receive 
infection  from  a  syphilitic  nurse  m  the  act  of 
suckling.  Syphilis  may  be  transmitted  throuL'h 
the  intermediary  of  any  object  upon  which  the 
secretions  of  the  syphilitic  have  been  acciden- 
tally deposited.   It  may  be  convQred  by  drink- 

al  vessels,  spoons,  knives  and  forks,  household 
eM,  pipes,  toilet  articles  and  other  objects 
too  numerous  to  mention.  Certain  occupations 
favor  the  spread  of  syphilis,  espeoiall>  ih.ii  of 
glass  blowing,  where  the  infected  blow-pipe  is 
passed  from  mouth  to  mouth.  .Sy])hiiis  is  not 
infrequently  communicated  in  barber  shops^ 
through  razor  wounds  or  through  the  use  of 
shaving  brushes,  soap  or  towels.  Infections  ia 
professional  life  are  not  uncommon.  Physi- 
cians and  accoucheurs  have  acquired  syphilis  in 
the  examination  ami  treatment  of  syphilitic 
patients.  Everv  syphiliiic  individual  is  the 
source  of  possible  dan.is'cr  to  persons  with  whom 
he  comes  in  imiinaie  contact.  A  case  of  syph- 
ilis in  a  family  may  be  the  origin  of  many  inno- 
cent infections.  TTie  syphilitic  child  may  infect 
the  nurse  and  members  of  the  familv;  these  in 
turn  may  affect  others.  V'critahlc  endemics  of 
syphilis,  amounting  to  10,  \5,  20  ur  more  infec- 
tions, have  originated  in  this  way.   It  is  this 
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quality  of  expAnsiveness,  this  capacity  of  mor- 
bid irridiation  through  faullfy  and  social  Ufc^ 
diat  Khrcs  to  s>-philis  tti  superior  ligiiificaace 
as  a  Sodal  danprr. 

It  ;t  <-N[>vii.il!\-,  htmcvcr,  in  its  relation  witti 
marri.i^'c  shat  the  ravages  of  syphilis  as  a  soriid 
plague  are  of  the  hittricst  interest  and  imp<'r- 
tanrc.  By  its  itihi!>ilnn,  influence  iipon  the  pro- 
ductive ci!i  rir\-  of  the  family,  s\phili<  may  seri- 
ously compromise  or  ctilirclv  defeat  the  social 
aim  of  marriage  —  the  raising  of  children. 
Wh^  it  docs  not  destroy  the  pndnci  of  coo- 
cepuon,  it  may  blietit  its  nomal  de»tlopineiit 
Tnc  subjects  of  inherited  sj-philis  that  survive 
arc  stamped  with  inferiority  ami  compelled  to 
pass  throu^H  'i""  licariiik;  the  stigmata  of  de- 
generation or  disease.  A  syphilitic  man  shmdd 
nt't  marry  >o  long  as  he  is  capable  of  carrviin; 
Contagion  to  his  wife  or  begetting;  syphilitic 
dlildretL  Since  the  contagious  and  transmis- 
sive  power  of  the  disease  is  gradually  ex- 
hausted, sy-phtlis  constitutes  onlv  a  temporary 
barrier  to  marriage,  which  may  be  removed  \jy 
rtme  and  treatment.  It  may  be  formulated  as  a 
getieral  rule  that  a  s>-philitic  man  should  not 
marry  uiiii!  after  a  certain  period  (on  an  aver- 
ak;e  four  ycai-  i  h.is  elapsed  sinfc  the  date  of 
his  infection,  dnnnj^  which  time  he  should  re- 
ceive suftkient  specihc  treatment.  A  still  lont;cr 
period  of  probation  would  afford  an  additional 
gmrttatee  of  safety.  It  is  to  be  observed,  hoir- 
ever,  that  there  may  be  contra-indicatiaos  to 
marriage  wliich  arise  from  risks  to  the  per- 
sonal health  of  the  individual  by  reason  of  his 
disease.  The  s>'philitic  man  may  be  exposed  to 
danglers,  the  consequences  from  his  disease, 
which  unfit  him  for  the  responsible  position  of 
head  and  support  of  a  f.imily.  The  possible 
existence  of  such  disqualifying  conditions  must 
•hira)-s  be  taken  into  consideration  when  tbe 
question  of  marriage  is  concerned. 

Diagnosis.—  The  chancre  or  indurated  ulcer 
whicli  appi  ars  upon  that  portion  of  the  body 
where  iii>nil.itit)n  has  taken  place,  which  may 
be  .it  an>  jhiint  where  the  skin  or  mucous 
membrane  li.is  !>cen  broken  or  injured,  has  been 
regarded  smce  the  time  of  John  Hunter  as  the 
distinguishing  evidence  that  syphilis  is  present. 
The  (uschargc  or  secretion  from  sucii  a  sore,  as 
well  as  the  Mood  of  the  indhridual  who  has  ike 
tore,  both  of  «4itdi  contain  the  germs  of  Ae 
disease  are  the  media  by  which  the  disease  is 
communicated,  while  rtic  period  durine  which 
such  communication  is  possible  may  continue 
throttgh  several  years  it  the  disease  remains 
nntreated.  These  germs  produce  a  si>e<  itic 
antigen,  by  their  action  upon  the  blood  and 
tissaes,  and  this  forms  the  basis  for  the  Was- 
tennaaa  test  in  the  diagnosis  of  syphilis.  This 
test  works  tipon  the  dieorv  of  deviation  of  Ae 
complement  by  antigen  substances  contained  fa 
the  syphilitic  fluid  blood  or  cercbro-spinal  fluid 
and  prevents  or  fails  to  prevent  the  lytic  action 
of  the  harroolysing  fluid,  accordmg  as  syphilis 
is  pre  sen  I  or  absent. 

The  Wassermann  test  is  made  in  the  follow^ 
tng  manner.  Certain  definite  qumtitics  of  tis- 
sue, representing  the  antigen,  are  talccn  fraas 
the  liver  and  spleen  of  a  typhiHdc  fatos,  to- 
gether with  a  definite  volume  of  the  blixid 
serum  of  the  individual  i!p'>n  whom  the  test 
it  til  l»e  made  Th^  ..  '  ■  \'  !  i  i  trs;  tube 
^d  fresh  normal  gumea-ptg  scrum  which  con- 


tains the  complement  is  added  to  them.  The 
t^  b  then  placed  in  an  incubator,  at  tke 
tmftntatt  os  tlie  body,  lor  one  boar,  after 
whidi  its  cententfl  are  pmired  into  a  second  test 

tube  which  contains  a  mixture  of  red  blood 
cells  of  a  sheep,  or  other  suitalde  anin>al,  sus- 
pended in  a  phv siolopieal  ^  i!i  >!iin>ifi  phi<  the 
serum  of  a  rabbit  whidi  has  been  immunized  to 
the  before-mentioned  red  blood  cells  of  the 
sheep.  If  the  individual  whose  serum  waa 
placed  in  the  first  test  tube  actually  has  syphiKt 
there  will  be  no  lunwlyais  of  ine  red  bk>od 
cells  in  ihe  second  tube  after  it  has  been  ke|>c 
in  the  incubator  for  the  required  period  of  one 
hour.  In  otlier  words  there  is  fixation  of  the 
complement  and  the  reaction  is  s.il.l  t<,  fvr  posi- 
tive. If.  on  the  other  hand,  ha;niol\ sis  of  the 
red  bli.od  cells  takes  place  the  reaction  is 
negative  and  the  individual  presumably  does 
not  have  syphUia,  or  lias  it  in  ■  qidcscent  con- 
dition. Vartons  errors  may  occur  with  the 
Wassermann  test,  so  that  it  is  not  regarded  as 
absolutely  refiable.  This  has  resulted  in  the 
development  of  various  modifications  of  the 
test,  the  one  which  has  Iwen  regarded  as  most 
salisfactor>'  ^»eing  known  as  the  Nogucht  nodi- 
hiMti'in  The  \^  .isM  rn'.artii  test  or  the  N'rvguchi 
modification  must  be  repeated  at  inler\'a1s  of  a 
month  or  two  for  a  year  or  more,  even  thou!?h 
itsbottld  be  negative  on  each  occasion,  to  dc- 
tcf  mine  wlMilicr  die  discBie  hna  been  cntirdjr 
eradicated. 

Treatment—  M ercnry  and  the  MBde  of 

potassium  have  until  a  ver\-  recent  date  formed 
the  basis  of  most  of  the  sncce'ssful  treatment  of 
svphilis.  .\  great  deal  of  enthtisinsni  wa*  ex- 
cited bv  the  first  published  results  of  the  use 
of  salvhrsan  or  ■606"— results  which  unfor- 
tunately have  not  been  confirmed  by  a  more 
extended  experience.  Wliilc  there  is  no  ques- 
tion of  the  incontestable  dfyaty  of  tfns  remedy 
in  caiuing  the  earfier  lesions  of  mUU*  to 
disappear,  and  tvtn  certa'in  intractule  leriows 
of  a  later  stage,  yet  relapses  are  the  rale  and 
even  more  common,  it  w<Mild  appear,  than  after 
the  use  of  mercury  The  elect  nf  a  rrmrdv 
in  prevenfini;  the  dre.ideil  ma:nt(sv,r.  r  --  the 
disease  upon  the  nervous  system  and  the  organs 
essential  to  life  is  the  CTMI^  test  of  ht  CWra- 
live  value.  It  will  be  necessary  to  wait  •CVtral 
years  before  we  can  estimate  its  cnratf»e  <AB* 
dencT  as  determined  by  the  nherior  erohirioM 
of  the  disease.  There  is  reason  to  dotAl 
whether  any  chronic  infectious  disease  Kite 
tuberculosis,  leprosy  and  s\-philis  can  ewr  be 
expelled  by  ther.ip<  utic  \  lob  nee  Tlie  mo-t 
refractory  and  dilTicult  form  of  syptiilis  to  treat 
is  nenrosyphilis,  or  syphilis  of  the  nervous  *ya> 
tern.  Neurosyphilis  may  give  rise  to  a  great 
variety  of  difFerent  types  of  dbease.  so  grcai 
that  the  general  practitioner  can  hardly  bear 
them  all  in  mind.  Special  methods  of  treat- 
meni  are  essentia!  in  these  forms  of  syphilis^ 
Consult  JcIlifTe  and  White,  'Diseases  of  the 
Nervou*  System'  (M  ed .  1919). 

SYR,  or  SIR  DilRTA.  sir-dir'yi.  Tnr- 
fcestan,  (I)  A  river  (the  andent  Jaatarict) 
rising  in  the  Thian-Shan  Mountains  jn  dbe 
botuidary  of  East  Turkestan  and  flowing  west 

and  northwest  int.>  the  .\r.il  .*^ea     It  tr3\er>e» 
the  districts  t,i  Ferkrhana.  Snmarkaml  and 
Pars^  atid  has  a  t'  tal  len^'fi     ■   a'»>iut  I 
miles.  In  its  upper  course  it  receives  ntm»em»« 
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trilmtaries.  After  k&ving  the  mountain  regions 
in  a  series  of  mpidt  it  flows  for  the  rest  of  its 
coune  over  the  vaat  arid  plains  of  the  Syr 
Darjra  district,  where  it  is  broad,  deep  and 

tranquil,  but  receives  few  affluents.  It  here 
repeatedly  divides  itself  and  numerous  irriga- 
tion canak  lead  from  it  into  the  surroundinR 
country.  The  river  is  navigable  for  600  miles, 
bat  dbe  proposed  line  of  steamers  has  not  yet 
been  instaHed.  (2)  A  district  of  Turlcastur 
wiiii  an  area  of  i94,8S3  square  ntOes;  'Clw 
capital  is  Tashkend :  pop.  about  150,000;  Tlie 
population  ot  the  district  is  1,990,000. 

SYRA,  se'ra,  Greece,  (1)  An  island  in  the 
,^Eeaii  Sea.  the  largest  oi  the  Cyclades,  13 
OBMS  sotith  of  Andros,  witfi  an  area  of  alKmt 
32  square  miles.  The  surface  is  rugged  and 
hieak  and  the  coast  indented  by  numerous  bays 
and  inlets.  The  diversified  landscape  includes 
fertile  valleys  with  some  barren  patches.  The 
chief  products  are  wheat,  barley,  cotton,  wine 
and  figs,  but  crops  are  inadequate  to  rhc  de- 
mand and  provisions  are  largely  imported. 
Syra  remained  neutral  during  the  War  of  Inde- 
pendence, thus  becoming  an  important  centre 
of  commerce.  The  climate  is  salubrious.  Pop. 
36,856.  (2)  Syra,  or  Hermupolis,  the  capital, 
is  built  in  terraces  rising  from  the  bay.  It  is 
the  seat  of  government  for  the  Cyclades,  the 
see  of  a  bishop  and  residence  of  foreign  con- 
sols. Its, trade  with  the, Levant  is  couMdcr- 
able,  it  is  die  codMnerdal  emporium  of  'the 
X^UM  Sea,  imports  pro-visions,  coal,  etc.,  and 
exports  emery,  tobacco,  sponges,  valonia,  etc 
Pop.  about  20,000. 

SYRACUSE,  slrwa-kfis.  N.  Y..  dty  and 
coonty>-seat  of  Onondaga  Courtty,  situated  on 

the  New  York  Central  and  the  Delaware, 
Lackawanna  and  Western  railroads,  almost  ex- 
a  t",  rr  nlway  tictwecn  Albany  and  Buffalo.  148 
mi.t-  either  way,  in  lat.  43'  9  W.  The  New 
York  State  Barge  Cunl  readwt  it  through 
Onondaga  Lake. 

Topography.— The  dly  it  it  tfie  foot  of  the 

OnondriKa  V  alley,  throuph  whidtBttd  the  city  the 
OiiondaK'a  Creek  flows  into  a  hke  of  the  same 
:.amc  north  of  the  city,  five  miles  lon^  and  one 
aod  one-half  miles  wide.  The  southern  part  is 
faked  by  MBs  at  the  northern  ends  of  the 
lufes  en  the  east  and  west  of  the  valley  and 
CKten^fT  considerable  ^stance  soutfiward; 
while  the  northern  part  is  upon  ground  which 
slopes  upward  from  the  Erie  Canal  to  the 
northern  iKJiiiulary.  There  are  sc\eral  hills  of 
^t>lcanic  formation  and  of  geological  interest. 
A  ooanderablc  part  oi  tfie  city  is  situated  upon 
dt  twom^t  down  from  tfie  Onondi^  Valley, 
to  a  depui  at  one  point  of  at  least  199  feet,  as 
proved  when  at  that  depth  a  salt  drill  passed 
through  a  cedar  lop.  Perhaps  there  is  no  sec- 
lion  of  the  State  of  New  York  which  possesses 
more  of  peolo^ical  interest  than  Syracuse  and 
Orondapa  Cwmty,  and  this  is  certmn|y  ItIM  o£ 
their  Indian  history.  The  streets  are  genefalff 
it|!ularly  laid  out,  tiiough  some  of  ttie  prin- 
cipal streets  have  independent  course-;  crcattnjf 
tnan^^lar  divisions  of  Mocks  Many  are  ^9 
ffet  in  width,  l  iit  the  majority  are  66  feet. 
There  are  .'^70  streets,  with  a  total  Icnijth  of 
50  miles.  There  arc  nearly  114' miles  of  paved 
areets,  mainly  with  brick  and  asphalt,  and  209 
Idles  of  sewers,  th^  area  9f  flw  city  if  19.1$ 
iVnre  nilef. 


in 


Transportation.— Syracuse  is  an  import- 
ant railroad  point,  its  roads  being  to  its  centre 
like  the  mokes  ol  a  wheel  to  the  huh.  Pas- 
senger tnuns  to  Renumber  of  100  arrive  in 

and  depart  from  the  city  daily.  Abundant 
freight  facihtics  are  offered  by  competing  lines 
and  important  advantages  can  also  be  had  from 
the  improved  New  York  State  waterways. 
Diverging  from  the  city  are  the  following  rail- 
laads:  New  Yodc  Centcal,  West  Sbace.  and 
Ddawase;  Ladiawanna  and  Weaiern.  These 
roads  not  only  thread  some  20  counties  in  cen- 
tral New  York,  but  several  of  them  extend, 
with  their  connections,  to  the  extremes  of  cast, 
west,  north  and  south.  Of  street  railways,  the 
trolley  system  embraces  95.72  milet  of  single 
track.  This  includes  the  mileage  of  track 
within  the  dty  of  Syracuse,  also  to  East  Syra- 
cuse and  Minoa,  Eastwood,  Liverpool,  Solvay 
and  Rockwell  Springs.  The  New  York  State 
Railways  operate  to  Utica  and  intermediate 
points;  the  Empire  United  Railways  to  Oswego 
and  iatennediate  points;  the  Rochester  and 
Syracuse  to  Rochester  and  points  beyond,  such 
as  Buffalo  and  Lockport.  All  these  lines  carry 
freight  and  express.  Motor  truck  lines  operate 
from  Syracuse  to  Utica,  Watertown,  Oswegow 
Auburn,  Coftiand  and  Kuchester. 

Commerce  and  Induatry*— Syracuae  fanki 
fourth  amon^  the  cities  of  the  State  in  die  num- 
ber and  variety  of  its  manufacturing  plants; 
there  are  760  industrial  establishments,  with 
an  approximate  invested  capital  of  $63,957,000, 
and  an  annual  production  valued  at  ^2,226^00(L 
employing  25,000  persons.  The  manufacture  of 
typewriting  machines  has^  taken  on  large  pro- 
portmos^  tiie  coaihmed  mte  rests  i^presentin^r 
at  least  $S,000,000  in  popular  value  The 
product  is  large  and  constantly  increasing.  Au- 
tomobiles are  produced  in  lart-c  numbers,  and 
among  other  manufactured  articles  are  soda 
ash,  tool  steel,  candles,  automobile  gear^,  farm- 
mK  implements,  tools^  clothing,  chinawan^ 
fuiwturev  cement,  chemioals,  iidniuf^  imchmery, 
etc.  The  former  leading  manufacture  of  salt 
is  still  carried  on  at  the  brine  spruigs  on  the 
shores  of  Onondaga  Lake,  and  the  extensive 
chemical  works  of  the  Solvay  i^rocess  Company 
employing  5,000  hands  are  in  a  western  suburb. 
(See  History  in  this  article).  The  printing 
industry  is  also  extensive,  more  than  60  news- 
papers and  periodicals  being  published,  several 
of  them  devoted  to  the  arts  and  sciences.  The 
wholesale  trade  supplies  hundreds  of  small 
dealers  in  the  surroundmg  country  in  a  radius 
of  many  miles.  The  retail  trade  involves  an 
area  of  38  mile  radius  and  conservatively  Hieak- 
itig  brings  5,000  shoppers  to  the  city  each  week. 

Banks  and  Banking. —  Six  banks  have  a 
combined  capital  of  slightly  more  than  $6,600.- 
000  with  a  large  surplus.  Two  savings  banks 
have  85,000  depositors  and  $46^000,000  of 
assets. 

BuUdiagBir-The  busiaett  eecikm  is  eoiB> 
pactly  built  Up  of  brick  and  Onondaga  lime- 
store  mainlv;  there  are  a  number  of  exhibits 
of  prcsent-dav  architecture  and  constructi(;n, 
such  as  the  Onondaga  County  Savings  Bank 
building,  the  University  buildings.  City  Bank 
building;  University  Club,  Young  Men's  Chris- 
tian Association,  Kdth  Theatre  building.  First 
Tmal  and  Dqxwit  building,  Syracuse  Trisst 
Company;  the  Hunter-Tuppen  Company  and 
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Dey  Brothers  and  Company's  department 
tH>rt%,  the  hiRh  schools,  courthouse.  library  and 
Other*-.  Thrre  arc  many  statrlv  and  handsome 
lnDsimss  and  public  lnuldiims,  and  tine  private 
residences  arc  seen  in  large  numbers  oo  all  of 
tke  principal  avoiues.  James  stfwt  U  it  vety 
Rcnerally  conceded,  is  scooad  to  ao  aveaac  ia 
this  country  in  poiiA  of  aWiactiwaesa.  The 
buildings  of  the  Syracuse  University,  particu- 
larly the  John  Crousc  Collesc  of  Fine  Arts, 
arc  all  models  of  good  architecture,  and  the 
Hall  of  I^^nKtl:l^.'es  is  a  fair  ex.implc  of  the 
excellence  of  Onondaga  Itmc^toiu.  which  ex- 
ists in  such  vast  quantities  for  building  pur- 
poses. 

Kdacattoiw—The  piiblic  schools  are  aader 
the  direction  of  eisrht  commissioners,  who  ap- 
point a  snperintendcnt  at  a  salary  of  $4,000  per 
year.  There  arc  J8  nnhlic  school  buildings, 
lUiviuK  a  valuation  of  >3,444,H3rt.  The  numher 
of  pupils  registered  in  the  public  schools  for 
the  year  cn.led  1  Julv  19181  was  22Mi,  and  in 
the  high  schools  3,358.  The  bttildian  are  of 
brick.  sahManlialljr  coasti  acted  ana  sapplicd 
with  the  most  modem  lanitary  appliances  and 
hcatinK  apparatus.  The  course  of  study  is 
acooriUn^  to  the  most  advanced  ideas,  and  a 
graduate  of  the  hi^h  school  is  quite  as  well 
equipped  as  were  graduate^  of  most  colleRcs 
half  a  century  aco.  Teachers'  meetings  are 
held  monthly  under  4ttit  dlrecttoa  of  the  niper^ 
intendent.  not  <mty  to  praacrve  oaifonai^  ia 
the  sjrstem,  hot  aiao  for  the  tnatnietion  of 
teachers  in  their  general  as  well  as  speri.il 
duties.  The  Syracuse  I'niversity  (q  v  ).  cm- 
l-racinp  the  colle^'es  ot  liKeral  arts,  fine  arts 
law.  mcdicihe.  lorestry  and  applied  science,  is 
situated  on  the  highlands  in  the  southeastern 

Brt  (if  the  city  and  has  an  ample  campus  of 
B  acres.  The  proju  rt\.  including  endow uieirtl* 
is  valued  at  $3,156,711.  Tbcfc  are  iS40  stndaiti 
IH  attendance;  the  professors  and  instructors 
mmher  344.  It  is  under  the  control  of  a  chan- 
cellor and  hoard  of  trusters  and  allied  reli- 
giously to  the  Methodist  Church.  thnUKh  very 
liberal  in  this  respect.  The  librar>-  comprises 
over  *W,0(10  volumes  and  4.1,tJ00  pamphlets.  An 
observatory  is  one  (>f  its  csvi  nn.d  fixtures.  Ib 
the  tower  of  the  buildui^s  •>!   the  Collcgit  of 

Fine  Arts  is  a  chime  of  bells,  and  on  an  oppcr 
floor  in  the  Hatl  of  l^nfmages  huthfinff  tha 

Central  N'ew  York  Weather  OI*servation  Bu- 
irau  is  located  and  maintained  by  the  I'nited 
States  i,'o\trnment  Ml  of  the  athletic  sports 
are  maintained,  and  the  secret  -orictii  s  all  have 
fine  fraternity  houses  There  are  12  parochial 
schools  and  two  non-parochical  under  KomiB 
Catholic  cnnirol.  with  122  teachers  aad  5^400 
pufiils.  They  arr  ander  the  gcattal  Mper> 
vittM  of  thr  hishop  of  Iht  dhtcese,  and  are 
mainlr  intended  for  amdcmic  instnation 

Libraries. —  The  Syramse  PnMic  Library 
system  iiicltidiru'  three  branches  and  M  station* 
centres  in  the  t'am»<«ie  Buildinc  which  \»as 
cmplefcd  in  lOOs  at  a  cost  of  SJf.-<.(Hil1  The 
Ubrary  contains  about  140.0(tl)  booki  and  in  IVlli 
had  a  dmdation  of  .'>.V>.437  amoofr  43.^1  bor* 
rowers.  The  aiain  lihrary  is  the  centf*  of  BMHqr 
pttkUc  activittes.  inchidina  the  Ameriranisatfon 
work  of  the  eity  The  srrvre  of  the  library  is 
free  The  bbrary  ot  tltr  I  unrt  ol  Appeals  ni 
the  Ciinri  lbiti»i  is  one  of  the  three  l>e'kt  libra- 
fMS  oi  the  State,  tqr  wiuch  it  is  matntataed. 


The  general  library  of  Syracuse  I'niversity  is 
hoi:>ed  in  a  l>ndding  ih.ii.ittd  by  Mr  Camepc 
and  is  rich  in  certain  jiii.  -  itf  research  material 
The  Stale  College  of  l  orestry  connected  \siih 
Syracuse  University  maintaitis  a  special  Ubrar) 


for  foNMqr  aindcms.  The  College  of  Medicine 
haa  a  wdlrtqm§pci  libraiy 


for 


telifion  and  Charity.— Of  churches  and 
missions  there  are  116.  of  denominatums  as 
rOIlou,  Methodist.  23;  Roman  Catholic  17; 
l're>l  yterian.  12;  Baptist,  10;  Episcopal.  8; 
l.iithcran.  8;  Jewish.  7;  Congregational.  6; 
Evaiujclist.  2;  Kcformed,  2f  Church  oi  Christ, 
1;  Unitarian,  1;  Universalut.  1;  ScicntLkt.  1; 
ScvcBih  Day  Advca^stSk  1;  »iMm 
Tlicre  are  13  ccmetenes,  of  wudi  Oaxwood 
stands  first  because  of  its  rolling  surfaLr.  its 
shading  oaks,  impressive  entiunce  v«.iy  .md 
costly  memorials.  Burials  were  made  within 
the  present  enclosure  of  one  of  these  ceme- 
teries nearly  a  century  ago.  There  arc  h\e 
principal  hospitals,  namely,  the  Good  ShepberfL 
Saint  Joseph's,  Homeopathic.  Memorial  aaa 
Crouse-Irving.  Each  hospital  has  its  owa 
training  school  for  nurses.  The  Syracuse  Frea 
Dispensary  affords  medical  lelief  to  SufTenaf 
people  and  miinsters  to  the  need  of  more  than 
3.8^  people  annually.  Kiving  20.373  treatments 
and  8.584  prescriptions.  It  is  wholly  supported 
by  \t>luntary  contril>utions.  The  Onondai^ 
Orphan  Asylum,  the  Saiat  Vincent  Dc  Paal 
Orphan  Asyhm  and  the  House  of  Providence 
are  the  three  principal  homes  for  orphans  or 
homeless  children,  the  first  being  under  Protest- 
ant patronage,  the  others  haMni;;  Roman 
Cathoiii  support.  The  State  Institution  tar 
Feeble- M inded  ("hildren  i>  situated  on  an  ele- 
vation on  the  western  boundary  of  the  ciur 
aad  is  under  the  sapcrvisioo  of  a  superintend- 
cat  and  tward  of  trastaes.  A  MiaU  farm  ia 
cpMBectad  with  the  institntion  wUch  not  omfy 
gives  easy  employment  to  a  certain  class  of  ia> 
mates,  but  protluces  a  considerable  quantity  oF 
snpfil!!  s  The  l  uildinus  are  ot  RtMxl  architec- 
ture and  the  grounds  in  their  vicinity  covered 
with  a  \  irut>  ot  >liade  trees  and  .shrubs  The 
unfortunate  children  are  of  all  ages,  and  whdc 
the  conditioa  of  the  OBentality  of  most  of  than 
it  hofckss  a  few  manifast  soaw  impiwiawl 
after  lomg  and  patient  effort  on  the  part  of  the 
teachers. 

Public  Utilities.  Water  is  brought  from 
Sk.ineatt  les  Lake.  2i>  miles  away,  at  an  eleva- 
tion of  440  feet  above  tideiivaler.  The  lake  is 
16  miles  long,  averaging  2  miles  in  width  and 
is  aminly  supplied  by  springs.  The  immrdiaie 
supply  is  from  a  rcst  rvoir  of  17  acres  220  feet 
above  the  anin  leircl  of  the  city,  which  five  a 
hydrant  presmre  of  9S  ponada.  Almost  erery 
part  of  the  city  is  supphed;  the  water  bureau 
iicars  ihe  cost  of  connections  l»etween  mains 
and  curbs.  There  are  22t>  miles  of  mains  and 
3.0»2  fire  hydrants,  lite  bonded  debt  for  the 
waterworks  is  $4.100.000i  The  fire  department 
comprises  five  gasoUae  pampiag  capMS  ami 
hose  carts;  two  triple  gs«oiiae  pHBpuli  et^ 
giaes  aad  chemical  nose  cart;  foar  «leiiB-4ra 
emnnes— tractor  drawn;  six  gaselbie  eomhiaa- 

tiun  chemical  hose  wagons;  two  horse-drawn 
t  oml'tnatmn  hose  vvaK^ns,  four  hook  and  lad- 
der truiks  traitor  drawn;  one  hook  and 
ladder  truclt,  horse  drawn;  one  water  tower; 
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four  district  chiefs'  auto  nmalwuts:  one  chiefs 
far;  one  motor-stipply  wapon ;  one  horse-drawti 
5iipply  wairoti.  It  is  under  the  command  of  a 
chief,  assistant  chiefs  and  the  respective  cap- 
tains of  the  several  companies.  The  police  force 
conprises  2S0  men  and  a  special  force  of  de- 
tectives, ail  under  officers  of  grades  from  chief 
to  sergeant.  The  inspections  and  parades  of 
the  hwLy  show  pood  drill  and  discipline  and 
the  force  l"^  r.Ttrrl  ns  of  the  best.  The  snnitar>' 
conditions  .ire  under  the  observation  of  a 
Ixi.ird  of  health,  the  health  officer  being  salaried. 
Garbage  is  collected  by  day  labor  and  is  burned 
IB  a  crematory  at  a  certain  contract  price.  The 
mortuary  statistics  show  an  average  annual 
death  rate  of  13.1  per  1,000  of  population. 

Government.  -  The  municipal  government 
is  organized  under  the  unifortn  charter  for 
cities  of  the  stcinri  cla^s  of  iIil-  Slate,  ■.he 
executive  and  administrative  control  being 
vested  in  a  mayor  and  comnion  coandl  com- 
posed of  19  aldermen,  represaiting  the  sam^ 
nrnnber  of  wards,  and  wJtn  the  mayor  elective 
r^erj'  two  years.  A  prcstdctit  of  the  common 
council,  comptroller,  city  treasurer,  four  as- 
sessors and  ciphi  members  of  the  board  of 
education  arc  also  elective.  The  commis.sioiier 
of  public  safetv,  havinp  control  of  the  fire, 
pdGce  and  public  health  departnienis  and  of 
tlie  bnreau  of  water;  the  commissioner  of  pub- 
lic works,  the  city  engineer,  the  corporation 
counsel  and  commissioner  of  charities  arc  ap- 
pointees of  the  ma>or.  The  mayor,  corporation 
counsel,  commissioner  of  public  works,  comp- 
troller and  city  engineer  constitute  the  board 
of  contract  and  supply,  which  makes  all  mu- 
nidpal  contracts  ana  fomishes  all  supplies  to 
ihc  various  departments.  The  maj'or,  president 
of  the  common  council,  corporation  counsel, 
compirolKr  and  city  engineer  constitute  the 
board  of  estimate  and  apportionment,  which 
nakes  up  Uie  annual  expense  budget  and  fixes 
the  salaries  of  city  officers,  subject  to  the  ao- 
tkm  of  tfie  common  council.  The  Mimictpal 
Court  is  presided  over  by  two  judpes  and  its 
cases  often  number  nrare  than  3,U00  a  year. 
Ii  is  invested  with  constderaUe  power  and 
authority. 

ffiatory* — The  territoiT  now  occupied  by 
Syiacuae,  also  territory  both  north  and  south  of 
it,  was  known  to  white  men,  as  early  as  1620, 

hy  the  French,  and  subsequently  by  the  Eng- 
liih.  who  came  up  what  are  now  the  ()s\vc.i.'o 
ajid  Seneca  rivers  through  Onondaga  Lake, 
from  Lake  Ontario,  and  left  present  traces  of 
ibeir  invasions  throughout  the  central  and 
northern  narta  and  some  in  the  southeastern 
tut  of  Onondaga  County.  Possession  of  the 
territory  was  seriously  and  successfullv  con- 
l«$ted  by  the  Indians  (mainly  the  Onondagas), 
and  here  and  there  abundant  evidence  of  the 
fierceness  of  battles  has  been  shown  by  the 
quantities  of  stone  arrow  points  and  hatchets 
found.  The  Iroquois  were  more  or  less  in* 
wdved  in  the  invasions,  but  the  brunt  of  re- 
Wtance  was  with  the  Onondagas,  who  were  in 
real  possession  of  the  lands.  The  League  had 
tiecn  formed  probably  about  1380,  \vlii(  b  lioun<l 
the  Six  Nations  (q.v.)  included  in  it  to  mutual 
assistance  and  some  was  i,'i\eii  The  council 
6re  was  with  the  On<indaKa>,  tbcy  being  the 
Stroapcst  of  the  Six  Nations,  and  it  has  always 
tnnncd  with  them.  By  treaties  with  friendly 


native  white  people  and  the  State,  the  Onon- 
dagns  from  time  to  time  were  induced  to  sur- 
render their  possessions,  until  finally  they  were 
allot  led  a  "reservation"  a  few  miles  south  of 
the  city  where  they  were  to  occupy  perniaiuiit 
homes  and  makes  the  best  of  the  rocky  hills 
constituting  most  of  their  land.  There  the 
Onondagas,  to  the  number  of  about  42S,^6till 
exist,  wedded  to  their  habits  and  traditions. 
Many  of  them  speak  English  and  a  few  attend 
the  Methodist  or  Episcopal  mission  and  a 
coodly  numl>cr  of  the  children  attend  a  school 
sijpportcd  by  the  State.  The  religion  of  most 
of^niem  is  essentially  pagan,  and  many  of  those 
who  profess  to^  be  converted  to  the  Christian 
fafth  find  it  difficnlt  to  divest  themselves  of 
papan  leanings.  When  emigrants  began  to 
Come  to  the  locality  from  New  England  as 
carli'  as  previous  to  the  Revolutionary  W.ir, 
they  were  received  kindly  by  the  Indians,  even 
if  th^  recognized  the  fact  that  they  were  in  a 
sense  trespassers,  so  that  when  the  cotmty  was 
created  in  March  1794  there  was  a  considerable 
settlement  scaUcred  over  most  of  it.  .\s  early 
as  1789  the  Salt  Springs,  long  known  to  the 
Iu<bans  who  had  produced  salt  from  them,  be- 
came known  to  white  settlers,  and  thqy,  in  a 
crude  manner,  began  the  manufacture  of  sail 
and  sent  quantities  of  it  to  the  Eastern  market. 
The  State  assumed  control  of  the  Springs  in 
1797  (20  June)  and  ka<ed  loti  and  privileges 
to  whomsoever  might  desire  them;  durini.;  the 
remainder  of  that  year  23,474  bushels  of  salt 
was  produced  and  inspected  by  the  Slate  of- 
ficials, the  lessees  being  required  to  pay  a 
royal^  or  tax  per  bushel  produced.  The  an- 
tiual  product  increased  rapidly  so  that  in  1810 
452.050  bushels  were  made;  (1S20)  4.=58.329 
bushels;  (1830)  1,435,44^.  bushels ;  (18-W)  2.621.- 
305  bushels;  (1K.=:())  4._Y)S,019  t,ushcls;  (1870) 
8,748,115  bushels.  About  IHOO  the  annual  prod- 
oct  began  to  diminish,  mainly  because  of  com- 
petition at  Warsaw  and  in  Michipn.  It  was 
estimated  that  at  one  time  the  5>prings  gave 
employment,  dircetly  and  indirectly,  to  one- 
half  of  the  population  of  the  city;  but  with 
their  decadence,  nujre  and  more  allrntiwn  \\.,5 
Eiven  to  the  development  of  manufacturing 
Oldtistries,  wbidi  have  now  become  very  nu- 
merous, having  vast  capital  and  being  the  main 
support  of  tfte  wa^-eamers  of  the  city.  Prin- 
cipal among  these  is  the  SoK  ay  Process  Com- 
pany, whose  extensive  works  are  situated  just 
across  the  west  line  of  llie  city,  on  the  State 
Barge  Canal  and  New  York  Central  Railroad. 
The  COnVAny  also  has  branch  works  at  Ikdray, 
Mich.,  near  Detroit,  which  have  a  capacity  of 
about  SOO  tons  of  alkali  per  day.  The  amount 
of  capital  invested  al  Syracuse  is  estimated  at 
$6.(XX1.()00  and  abi>ul  .s,i(X)  men  employed.  The 
principal  products  arc  soda  ash,  bicarbonate  of 
soda,  caustic  soda  and  crystals,  of  which  the 
daily  output  is  estimated  at  1,000  tons.  This 
company  also  makes  coke^  tar,  junmonia,  car- 
hoNc  acid,  picric  add  and  some  other  coal-tar 
products.  Here  aijain  salt  becomes  both  indis- 
pensable and  profitable,  for  it  is  an  essential 
I  lemcnt  in  the  production  of  alkali,  by  the  so- 
called  ammonia  process,  which  is  employed 
here.  The  company  obtains  its  brine  from  wells 
which  it  sunk  near  TuUy.  some  20  miles  south 
of  the  city,  and  brines  the  brine  to  its  works 
through  iron  pipes.  It  was  in  the  sinking  of 
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these  wells  thai  the  source  of  the  brine  which 
fur  so  many  yr-ir?.  has  been  utili/cd  in  Syra- 
cuse was  found,  in  a  mass  of  solid  salt,  ex- 
tcndins,  no  duubt,  for  many  miles  cast  and 
west.  It  was  found  necessary  to  discharw  fresh 
water  into  some  wells,  when  it  would  oecomc 
saturated  and  then  pumped  from  other  wells 
to  the  pipes  leading  to  the  works.  Experiments 
made  at  this  point  in  the  I)clicf  that  ihc  discov- 
ery would  verify  the  source  were  justified.  The 
supply  IS  suppoM-d  Id  be  absolutely  inexhaustible, 
but  s'lngulariy  enough  the  brine  is  not  suitable 
for  the  best  quality  of  salt,  which  is  Still  pro- 
duced from  local  wells  to  the  extent  of  nearly 
2,(KX),t)00  bushels  per  year.  The  comnany  pro- 
cures its  limestone  from  Split  Rock,  several 
miles  southwest  of  its  \\ork>,  bringing  the  ma- 
terial in  by  means  of  large  buckets  suspended 
on  overhead  wires  and  moved  liy  steam  power. 
They  run  in  close  connection  and  continuously 
and  arc  capable  of  transporting  1.000  tons  in  12 
hours.  A  vast  excavation  has  Dccn  made  in  the 
great  layer  of  rock,  of  much  breadth  and  thick- 
i;ess.  Much  of  the  buiUling  slonc  came  from 
ibi-  (jiMiry  before  it  was  converted  to  ii-  pi'  S- 
iiil  put P' ISC.  The  "waste"  product  of  the  works 
has  bt  CD  u-ed  to  fill  surrounding  low  lands  UO' 
til  hundreds  of  acres  have  been  covered  to 
great  depths  and  places  of  deposit  are  now  so 
limited  that  Onond.iBa  Lake  will  henceforth  l»e 
u-cd  as  the  place  of  discharge.  The  material 
is  white  and  like  marl  and  poSSCSSCS  nO  SUS" 
l«.ii.incc  for  vegetation. 

The  State  Fair  is  always  a  feature  of  the 
social  life  of  Syracuse,  as  well  as  entertainment 
for  thousands  of  people  from  abroad.  The 
grounds,  situated  on  the  western  liorder  of  the 
city,  consisting  of  100  acres,  quite  covered 
with  Iiuildings  for  \arious  purposes,  embrac- 
ing a  very  costly  speeding  track,  arc  owned 
by  the  State,  under  an  act  of  the  legislature 
making  tfjc  est.-iblishment  permanent.  Several 
rltibs  uf  large  membership,  ihe  Century  leading 
and  much  the  oldest,  are  centres  of  sociability 
and  places  for  business  conferences  among 
nun,  while  there  is  one  woman's  club,  the 
Kanatcnah.  ?nd  many  other  social  organiz;^- 
tions. 

Population.— Wlien  the  county  was  created 
in  1704  the  county-scat  was  established  at 
Onondaga  Hill,  four  miles  southwest  of  the 
present  city  centre;  bnt  the  conslniction  of 
the  Frit  Canal  and  development  of  the  salt 
works  caused  a  change  of  the  county-seat  to 
Svracuse  in  1827.  when  the  population  of  the 
nltaicc  created  in  H^?  had  increased  to  about 
2,W10  and  to  (k!<^)  in  18.;0  The  population  of 
Syracuse  has  increased  steadily  and  very 
rapidiv,  as  fcdlows:  ISIV)  (citv  incorporated 
in  I WiJ^,  22,271 :  (1860).  28.110; '(ls^n>.  m>] ; 

IW)),  51^;  (IJWO).  W,14.<;  (l'X)()>.  V)A,.\7A: 
1910).  \^JZV9l  (1919).  esfimat.d  ]H\m). 

pRKIifJIICK    K,  NoPTON, 

Sffrttary.  !iyraentf  Chamber  of  Commerce. 

SYRACUSE,  ancient  SVIAGOSA.  Sicily, 
a  citv  and  M.ipeiri  <^<n  the  southeastern  cxtrcmuy 
of  tfic  i-I.uid.  ^)  miles  x'uthwesi  of  Messina. 
Ii  has  an  excellent  harbor  t  ut  lias  v:re.itly  dc* 
dined  from  its  ancient  magnutuU  and  splendor 
when  it  had  a  population  of  50U.OOO  inhaUtanta. 
Ort>gia,  onre  an  island,  now  a  peninsula,  at 
the  s,,s!jJi,  I  •[  rti  jii(!tii.ri,  coiiLiins  all  tli.it  n - 
mi-in^  ul  the  ancieni  ut>.  Here  arc  seen  riujis 
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of  a  Greek  temple,  dedicated  to  iHana  or 
.\pollo,  a  casile,  rem.iins  of  ancient  taihi  azmI 
niedia-\al  palaces,  a  cathedral  built  wuhui  th< 
columns  of  a  Doric  temple  to  Diana  or  Sdincni. 
There  is  also  a  museum  containing  vahoblc 
antiquities,  coin.s,  etc.  In  the  southern  portioa 
of  the  town  is  the  fountain  of  Arcthusa,  calM 
la  Parruca  by  the  inhabitants,  whose  water 
bi  r.imc  salty  after  an  earthquake.  Parts  of  iht 
walls  of  the  ancient  city  arc  preserved,  which 
formerly  enclosed  the  entire  city  on  the  main- 
land,  also  of  the  two  great  aqueducts;  a  Ronuo 
amphitheatre  of  the  age  of  Auguatut;  a  Grtck 
theatre  of  the  5th  century  r.c.  ;  a  temple  to 
Ceres  and  extensive  catacombs ;  the  nusthrc 
t(>wers  of  the  fortifications  .f  he  camJc 
Euryalos  in  the  northwest,  suhu r.inc.iii  pjv- 
sages  hewn  through  .solid  rock,  cic  .  v^iih  tn' 
less  ramifications  in  all  directions.  The  ijn 
of  Dionysius,  a  deep  grotto  with  a  wondtriuJ 
echo,  is  170  feet  long,  60  feet  hi^  and  A  IB 
35  feet  wide.  Svracuse  was  foitnwd  \y  Circdc 
Corinthians  in  aM  hc  lis  early  p;  litual  h  •- 
tory  is  obscure;  il  is  known  ;bat  it  thru  i  J  i 
it-elf  sent  out  other  colonies,  becoming  '.ix 
largest  and  wealthiest  city  of  the  Old  World. 
It  had  at  one  period  a  democratic  govenuaeat 
In  215  B.C  it  was  invested  by  the  Komans  aad 
defended  by  Archimedes,  resisted  for  three 
years,  but  finally  surrendered  212  r.  c.  rrmaio- 
tng  in  possession  of  the  Romans  till  thr  duwo- 
fall  of  their  empire.  Theocritus  and  Archimedf- 
were  natives  of  Syracuse.  .\n  increasing  ev- 
port  trade  is  carried  on  in  oIi\c  oil.  lemrns, 
oranges,  etc  Pop  ZT.ihZ.  Consult  Baedeker. 
C,  'Southern  Italy  and  Sicily'  (16th  ed,  Leip- 
zig 1912);  Freeman,  E.  A..  'History  of  Sialjr' 
(4  vols..  Oxford  18M):  CavalUri  and  Holxa. 
'Topografia  archeologica  di  Siraoisa*  (Paloao 
1883.  1891). 

8YRACU8B  UNIVBRSITY.  located  « 

Svracuse.  N.  Y..  was  chartered  in  1879 
The  collegiate  department,  which  was  firvr 
opened  in  1871,  was  the  continuation  of  Get»e»« 
College,  founded  at  Lima,  N.  Y..  in  1949.  b 
\H72  the  (Scneva  Medical  (College,  founded  in 
1835,  was  noved  to  Syracnse  aad  became  dK 
College  of  Medidne  of  the  univerrity  and  ia 
1>^7.?  the  College  of  Fine  .Arts  was  ortraniied 
This  latter  was  an  experiment  in  American 
education  and  h.is  proved  eminentlv  sucfr4»» 
ful.  The  College  of  I. aw  was  .^dde<l  in  I**'', 
the  College  of  Appli'd  Science  in  I'X)!.  iht 
Teachers'  Coiiegr  in  1906,  the  Uhrarv  School 
in  1896,  the  Summer  School  in  1901.  the  Grad- 
uate School  in  1911.  the  New  York  State  Of- 
Ugc  of  Forestr>-  in  1911.  the  College  of  A^ri- 
culturc  in  I'MO.  the  School  of  Oratory  in  l*JU 
The  Hospital  of  ihe  Good  Shepherd  l>ecaoif  * 

Eart  of  the  university  in  1915.  The  College  of 
iberal  Arts  offers  one  course  leading  to  dM 
degree  of  A.B.  The  ooone  includes  ccrtai* 
required  studies,  one  major  subject  (six  hoar* 
a  week  for  two  years),  one  minor  subject  (thrrf 
hours  a  \a  eek  for  two  vears)  and  free  elrv 
ti\es  to  complete  the  required  numlicr  of  hour* 
Instruction  in  HiMe  study  is  a  part  of  ibr 
curriculum  but  ihr  courses  are  elective  Th« 
Graduate  School  pro\iii<.s  for  work  leading  to 
the  degree*  of  A.M^  US.  and  Ph.D  Tbf 
Colloffe  of  Pine  Arts  offers  a  four  yran' 
<our>c  in  .irrhiteciurc,  leading  to  thr  -b  k,'ret  <  f 
B.Ar,.  a  tour  >ear»  course  in  painung,  Icadwgio 
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fhe  iigroe  of  KP.,  f our-ye^  courses  in  ptawk 
votal.  organ  and  violin,  leadtng  to  the  degree  of 

R  Mi:> .  a  course  in  Belles-lettres  leading  to 
the  (kgrcc  oi  B.L.  These  courses  include  in- 
striiclioii  111  Rcneral  history,  philosophy,  etc.,  as 
well  as  in  theory,  history  and  practice  of  the 
arts.  The  College  of  Xledicine  offers  a  four 
years'  course.  leading  to  the  degree  o£  M.P, 
and  the  College  of  Law  a  three  years*  OHlfMh 
leading  to  the  degree  of  LL.B.  Two  years 
must  be  spent  in  a  college  of  liberal  arts 
before  the  medical  course  is  undertaken  and 
one  year  before  the  course  in  law  can  l>e 
nnderiaken.  Students  can  so  arrange  their 
electives  as  to  complete  the  college  and  medical 
cottfMS  in  seven  yews,  the  college  and 
law  cmarMs  in  six  yeaia.  The  College  of  Ap- 
plied Sdcnee  offers  comacs  in  dvil,  electrical, 
mechanical  and  chenrical  engineering,  leading 
to  the  degrees  of  C.E,  E.E.,  M  E.  and  B.S. 
in  chemical  engineering.  The  stiulenlb  main- 
tain literary,  historical  and  scientific  associa- 
tions and  the  Greek-letter  fraternities  are  well 
iMcesented.  Physical  traiainc  is  a  regular  part 
of  die  collegiate  coarse  md  tliere  is  a  geiwnil 
interest  in  athletics.  All  business  of  the  ath- 
letic teams  is  in  the  hands  of  the  athletic  gov- 
emini;  hoard,  which  includes  representatives  of 
the  faculty,  the  students,  the  alumni  and  in- 
terested business  men  of  the  city.  Dormitories 
for  women  include  Winchell  Hall,  Haven  Hall, 
Rctd  Hall  and  eight  cottages.  Sims  Hall  is 
the  dormitory  for  men.  Many  of  the  students 
live  in  their  fraternity  houses.  The  campus 
coniaiiis  100  acres  situated  on  a  hill  overlook- 
ing the  city  and  surrounding  country.  The 
university  farm  is  located  a  mile  from  the 
campus.  The  buildings  of  the  university  in- 
clude (1916)  the  Hall  of  LangUBfltM*  the 
Charles  Denarest  Holdca  Observatory,  the 
Carnegie  Library,  the  John  Crease  IfenHmat 
College  (for  the  College  of  Fine  Arts),  the 
College  of  Medicine,  the  College  of  Law,  the 
Archlold  Stadium  and  Gymnasium,  the 
Women's  Gymnasium,  the  Esther  Baker  Steele 
Hall  of  Physics,  the  Lyman  Cbmelius  Smith 
College  of  Applied  Sctence  (ooatainiiiff  shops 
for  metal  and  wood  work),  fhe  Administration 
Building.  Lyman  Hall  of  Natural  History, 
Bowoe  Hall  of  Chemistr>'.  New  York  State 
Co]le|ge  of  Forestry  building,  the  Photography 
building,  the  free  dispensary,  Margaret  Olivia 
Sk>ciun  Teachers'  College,  the  Joseph  Slocum 
College  of  Agriculture,  nearly  a  block  of  ho»< 
pital  buildings  and  the  University  block,  one 
of  the  largest  commercial  buildings  in  the  in- 
terior of  New  York  State,  erectc(l  for  invest- 
mcin  purposes.  In  l'X)2  the  United  States  gov- 
ernment established  a  weather  observing  sta- 
iion  with  complete  equipment  in  the  Hall  of 
Languages.  The  library  contains  over  IOOlOOO 
volumes^  including  the  general  Ubrary,  the  ms- 
torical  hhraiy  of  Leopold  von  Raidce,  purchased 
m_  1887  and  otiier  special  libraries  in  economics, 
science,  etc.  The  Syracuse  City  Library  and 
the  law  library  uf  the  State  Ct  iirt  of  Appeals 
ire  open  to  stiuk-iitb  The  students  number 
over  4,000,  oi  whom  1.500  are  in  the  College 
of  Ubeial  ArtSk  aad  the  faeulm  325. 

JAMES  K.  Day, 
Chancellor. 

SYRIA,  a  country  of  western  Asia,  geo- 
graphically and  anthropologically  a  kind. of 


noimsula  of  the  Mediterranean,  forming  a 
bridge  between  north  and  south,  connecting 
Asia  Minor  and  Mesopotamia  with  Arabia  and 
Egypt,  and  bounded  by  the  sea  on  the  west  and 
by  the  desert,  only  some  60  miles  inland  (at  the 
narrowest  part)  on  the  east.  The  name  "Syria" 
is  rather  a  geographical  expression  than  a  geo- 
graphical fact,  for  the  region  which  bears  that 
mune  on  oar  maps  has  been  arbitiwiliy  thus 
ddimited  by  modem  (Christian)  laqgripliarfc 
The  name  was  originally  of  mnai  wider  applir 
cation  than  it  is  now,  while  even  to-day,  strictly 
speaking,  it  includes  Palestine.  The  subjects 
of  the  Assyrian  Empirt,  from  the  Black  Sea  to 
the  Mediterranean,  were  known  In  ancient 
times  as  Assyrians  or,  in  die  abbrcffiaied 
form,  Syrians.  These  two  names  oaaae  at  a 
later  period  to  have  Afferent  applications: 
Whereas  "Syria"  once  meant  all  the  Assyrian 
Empire  and  also  Mesopotamia,  it  became  usual 
with  the  Greeks  and  Romans  to  apply  that  name 
to  the  more  western  of  these  regions,  but  in- 
cluding Palestine.  Later  on,  Christian  senlH 
mem  created  imaginary  boundaries  out  of  exr 
ktiag  bndmaiks  and  sepaiated  the  *iMf  LamP 
from  a  part  of  itself,  a  proceedhig  that  gave 
birth  to  the  prevalent  erroneous  impression 
that  Syria  and  Palestine  are  two  distinct  coun- 
tries. Geographically  and  geologically  they 
cannot  be  separated;  the  mountains  of  Pales- 
tine, both  on  the  western  and  eastern  sides  of 
the  Jordan,  are,  respectively,  the  terminations  of 
the  Lebanon  and  Antt-Lebanon  Mountains. 
The  Jordan  Vauey  is  a  continuatioBof  the  Btdcn 
Valley,  and  three  out  of  the  four  sources  of  the 
river  Jordan  it.self  are  in  Syria.  The  district 
we  descrilie  as  ralestinc  no  I(»npcr  means  as 
once  "the  land  of  the  PhiUstines,"  and  always 
has  included  mudl  which  the  Philistines  never 
held;  it  was  never  entire^  held  bv  the  He> 
brews  for  any  length  of  time.  Its  boundaries 
correspond  with  the  idealized  limits  of  Canaan 
as  divided  among  the  12  tribes,  with  the 
possessions  oi  the  Hebrew  kin^s  in  the  days  of 
their  greatness,  and  w  ith  the  Palestine  of  New 
Testament  history. 

Syria,  under  Turkish  rule,  was  divided  into 
four  vili^ets  and  two  "independent  sanjaks*  as 
follows:  Aleppo,  J3,430  square  miles,  pop. 
1,.SOO,000;  Syria,  37,020  square  miles,  pop.  1,000.- 
0(X);  Beirut,  6.180  square  miles,  pop.  .S.U500; 
Lebanon,  1,190  square  miles,  pop.  2(XUX)0;  Zor, 
30,110  square  miles,  pop.  100,000;  Jerusalem, 
6,600  square  miles,  pop.  341,600.  'The  last  two 
are  "sanjaks";  the  whole  of  Palestine  was  in- 
cluded in  that  of  Jerusalem  and  the  vihyet  of 
Lebanon.  Total  area.  114.530  sqture  miles; 
pop.  3,675,000.  Of  the  area,  not  more  than 
12,000  square  miles  comprise  r.ilestine.  to  which 
also  belong  between  600,000  and  7()(),000  of  the 
population.  The  ancient  inhabitants  called  the 
country  "Aram,"  of  which  name  the  Biblical 
"Syria"  is  a  translation.  The  Arabs  called  it 
csh-Sham  fthe  left)  north  of  Mecca  and  lie* 
(hna;  and  Yemen  (Yamin)  to  the  right  of  those 
cities.  Damascus,  believed  to  be  the  most  an- 
cient city  in  the  world,  was  the  capital  of  the 
Aramaic  kingdom.  VN'hile  the  modern  inhab- 
itants use  the  ancient  inclusive  name  Suriyya, 
the  Arabs  call  both  Syria  and  Damascus  esh- 
Sham ;  the  Turldsh  name  is  Suria  (also  Shim) ; 
the  Persians  call  it  Soristan. 

Topography.— Regarded  iti  tbe  ordituiiy 
sense  of  the  namc^  Syria  is  the  lonf  and  nar* 
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row  district  on  ihv  u^itern  shore  of  the  Mediter- 
ranoini,  extending  from  the  Tatinis  range  on  the 
nofth.  scptirstins  it  from  Asia  Minor,  to  £Ryfit 
on  the  southwest,  between  36*  5'  and  31  N. 

Ut.  and  lot'K.  33*  ytY  atul  .10"  F  The  Euphra- 
tes form*  the  n.>rih<  astt m  l.ordcr;  the  Syrian 
Dcscr!  the  cistirii  liniiK  ami  Arabia  on  the 
wrath  and  southwest.  The  Meiiopotamian  plains 
are  se|Ninted  by  the  di  sen  from  the  Mcdtrer- 
rancm  omtt  region,  which  stretches  nearly  in 
a  straiffht  line  from  the  Sinai  Penttistila  north- 
ward to  Anatolia  The  desert  forms  a  chalk 
and  limestone  tableland  rising;  crradnally  to  an 
altiTtutt  of  oMT  2.IXKI  ftrt  .ibove  Sfa-lrvil, 
•itretchingf  away  southward  into  the  Arabian 
Pcninstila,  hut  on  the  west  sinking  abruptly 
down  to  the  lone,  deep  and  narrow  depression 
of  Kl-Ghor,  which  form's  the  eastern  limit  of 
the  southern  section  of  the  coast  region  known 
a«  Pnlestine.  Farther  north  the  desert  merges 
impcr<"opliIil\-  ill  the  pl.iin>  of  Danutscu"-  and 
AlriijK)  aiifi  ihii^  pr<<iiUs  rin  natural  wcll-de- 
tiiitd  limits  \(>  S\ria  mi  lh<-  ra^t  Klscwhorc  the 
boundaries  are  sutiirirntK  clear.  The  total 
length  nortit  and  sotiili  is  variously  estimateil 
at  hetween  37D  and  430  miles,  with  a  mean 
brendth  of  100  miles,  narrowtmr  in  the  sotith  to 
60  and  cxpandincr  nnrthwarn  to  1!>0  miles. 
Pak-imr  i>  »  nf  ofT  hy  the  Lower  Orontes  (Nahr 
rl-A^i)  and  Mount  llcrmitn  from  Syria  proper, 
measuring  from  this  pomt  to  the  southern  end 
of  the  Dead  Sea  (Bahr  I.ut,  i.e..  Lake  of  Lot) 
aboot  160  miles,  with  an  average  breadth  of  70 
mites,  (jcologically.  Syria  is  a  great  desert- 
phteau  only  differentiated  from  the  North 
Arabian  Desert  by  a  picturesque  motintain- 
wall.  spH*  in  the  north  into  two  parallid  rbain"? 
—  the  Lcteiion  tful  Anti-Lebanon,  ihe  latter 
falling  (^adiially  luirthward  <1ii\\n  to  the  plains 
of  Upper  Mesopotamia,  while  the  former  is 
continued  hy  the  less  elevated  Jebel-Nusarieh 
as  far  as  the  plain  of  Antiodi.  about  the  3lkh 
liaratlel.  Norfli  of  this  plain  the  Jcbel-Mtua- 
rieh  is  continued  bv  the  Giaonr  Pagh  and 
.\kma-Da(?h  to  the  Taunts  above  the  Gulf  of 
.\lexandri  n.i     Tlu  si-  r.in^'es  condense  ih<'  va- 

C>rs  irorn  the  sea  and  remain  snow -clad  till 
te  in  summer,  giving  the  tO  to  16  miles' 
breadth  of  the  Sjrrian  seaboard  its  luxuriant 
subtropical  vegetation  and  Palestine  its  ferril- 
ily  a*  far  as  its  southern  borders.  The  Leb- 
anon ranRC  runs  for  alKnu  90  miles  southwest 
and  ;<pptf .aclie^  ,it  sinne  points  to  within  H  or 
10  miles  ««(  tlie  Mediterranean.  pre««eiiting  to 
seaward  the  appearance  of  bare,  rocla-  walls 
surmounted  here  and  there  br  a  few  snow- 
deeked  peaks.  Dahr-d-Kotfh  (10200  feet)  and 
Jebel-Makmal  (10,020  feet)  From  these  is  dc- 
riv«'d  the  name  of  Lebanon  (white  moun- 
tains), which  was  already  current  in  the  time 
of  Nfose*  Despite  it-,  nipged  .^ppearanee  the 
Lehaufin  contains  manv  fertile  slf)pcs  and  \  al 
lej'S.  well  cultivated  and  thickly  populated  East- 
ward it  b  cut  ofT  from  the  .\nti-Lebaiion  b^-  (he 
Mill  more  fertile  plain  of  the  Brka'a  f C^ele- 
syHa).  whose  Ijald.  rocky  ramparts  present  more 
vari»fi  ntitlinev  thun  the  coast  ran^re  The 
somh<Tii  i  xtremity  of  the  .\nii-Lehanon  rises  in 
ihe  Jehcl c^h-Shrikli  ( Motnit  Hermun)  to  an 
altuiide  ot  ne  trli^  10,000  icei,  the  culminating 
point  of  the  Svrian  lughlands.  ahom  30  miles 
southwest  of  Oamascus,  the  capital  of  Syria. 
The  offshoots  of  (he  Lebanon  range  also 
stretch  southward,  with  slight  Intcrmpticms, 


throMKhoui  the  whole  of  Palestine  Where  i' 
enters  that  country  the  upper  part  uppr- .irhe* 
the  sea  and  at  Mount  Carmel  sends  forth  a  bi- 
eial  bnmeh.  which  farther  sotrth  is  separated 
from  the  sea  hv  a  fertile  plain  Within  thi» 
repion  are  situated  the  oldest  and  most  famous 
.  ft1art>  in  Palestine,  inrhidtnt;  tlu"  mountains  of 
Naphtah,  and  ot  Kphraim  and  Judah  It  is 
this  range  which  prevents  the  Jordan  from 
flowing  toward  the  9C»  and  compels  it  to  fol* 
low  a  southern  course  imtil  it  lose*  Itself  ia 
the  Dead  Sea  Excluding  the  -  .ntheastem 
Hanks  of  Hermon.  both  the  Lebanon  and  Anti- 
I.ehaiu>ti  rant^es  are  of  lime^Totie  formation; 
the  former  is  a  single  ridge  deeply  marked  from 
the  effects  of  erosion  by  water,  while  from  the 
latter  five  ridges  diverge  northward.  The 
spaces  between  them  h  taken  up  by  a  ptetcn 
of  from  4,000  to  over  5,000  feet  above  sea- 
level.  The  deoression  of  F.l-Ghor.  referred  to 
above,  is  the  deepest  in  the  enrth\  mi-^t.  fall- 
ing about  1.1,(W  feet  ficlow  sca-kvtl.  <>r  raore 
than  4,n(X1  feet  lower  than  the  Heka'a  pl.^in 
The  four  main  streams  —  the  fordati.  I  e.  Tirr*. 
Orontes  and  Ahana  -  rise  in  the  ne!k:hlK>rh'  d 
ol  Baalbdc  imder  the  J4th  parallel  Tbqr 
flow  in  four  opposite  directions,  sotrth  to  the 
Dead  Sea,  sunthwest  and  northwest  to  the 
Mediterranean,  and  east  to  the  Bahr-et-el-Atei- 
heh.  ".ome  five  hours'  jotirne\  f>e\'>tid  f  >.xjnas- 
cus.  The  Euphrati*s.  breaking  the  Taurus  in  a 
succession  of  cataracts  and  rapids,  flows  south 
and  southeast,  separating  Mesopotamia  from 
Syria  and  the  deserts  of  Syrian  Arabia,  aod 
is  joined  by  the  Tigris  at  Korna.  In  the  course 
of  the  Jordan  are  the  hices  of  Merom  ( EJ- 
Huleh)  and  Til^erias,  .md  at  its  m(i;;fh  i-  the 
Dead  Sea  There  are  few  perennial  v-ri  arn*  in 
S>'ria  ;  the  rum  is  qiiukK  ah^orl'cd  ^^  ihr 
stony  ground.  Some  of  the  old  river-beds 
(wady)  are  deeplv  eroded.  The  moMinain 
chains  divide  Syrm  inlo  three  regiosw—a 
western.  consistinK  of  a  narrow  belt  of  low- 
land extending  between  the  sea  anfl  the  n'onn- 
tains.  sometimes  sandy,  but  generailN  fertil.  ; 
a  ccntr.il.  occupied  by  the  principal  m'  ui-.r  nr^ 
of  the  cham ;  and  an  eastern,  consisting  for  the 
roost  part  of  a  hare,  arid,  sandy  plateau,  occa- 
sionally relieved  by  a  few  oases.  Abov»  ail 
lowers  Mount  Hermon,  vinUe  from  ahitost  aB 
parts  of  Syria  and  formitig  a  valttaMc  land- 
mark for  the  guidance  of  caravans  The  *'Lit- 
tle  (  ilnii"  or  plain  ot  (  .t  ntii  >areth  stretches 
west  of  Lake  Tibenasi.  On  the  va^tcrn  l>ordef 
of  Syria  extends  the  interior  of  the  country,  a 
fertile  <-teppe.  which  when  artificially  watered 
yi<'lds  the  most  luxuriant  produCC  "rhtS  re> 
gion,  which  is  called  the  desert  on  account  of 
Its  lark  of  water,  stretches  at  a  mean  level  of 
I.OOI  fut  to  the  vi<'lnit\  of  the  Euphrates.  It 
is  iiihahited  iiy  independent,  immadic  Bedouins 
and  frcQUcntly  travers< d  h\  >  aravan*.  Be7r»nd 
the  Jordan,  not  far  from  Mount  Hvrnion,'  rise 
the  volcanic  hills  of  Tuliil.  To  the  south  of 
Damascus  lie  the  ancient  wheat-bearing  pisina 
of  Hauran  and  the  mountains  of  that  nam«,  a 
region  in  which  num^  r  Mi-  ancient  inscnptions 
are  to  hv  fi.itind.  i-arihtr  -<iutli  extend  the 
m>>i  111  ini>  f.i  ( Ttlead.  partially  wnodeel  The 
mountains  of  Moab  form  an  extensive  table- 
land itLparated  from  the  desert  toward  the  east 
by  a  low  range  ot  hills.  Between  the  Uaaiiii 
and  the  Oasis  of  Damascus  there  stretches  » 
bread  expanse  of  volcanic  bUla,  the  Eastcra 
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TlndMnitis  (Tulul-rs-Safa),  toward  the  north* 
em  ftrgc  of  which  stand  the  stupendous  itrira 

nf  Palmvra  (Tiidnuir),  ^^iipposcd  to  have  1>ecTi 
hull:  fiy  Scilomon.  Thv  Ala  refiinn  l)ct\\ccti  the 
vilayets  of  Damascus  and  Aleppo  forms  an  cx- 
tenme  basaltic  upland  tract  for  many  miles 
cast  of  die  Orontes.  Here  arc  the  ruins  of 
nny  andent  dties.  In  the  extreme  north  the 
irmt  inland  plateaux  of  Aleppo,  Uralr  and  Ain- 
'if'  occupy  all  the  spare  between  the  bend  of 
the  Euphrates  and  the  coast  range,  and  are 
thickly  inhabited  by  Turkoman  and  Armenian 
a^culturists.  This  region  marks  the  extreme 
limits  of  both  of  these  races  toward  the  south- 
veit.  West  of  the  Umk  plateau  lies  the  fiahr- 
d-Abiad  (Lake  of  Antioch).  a  fine  sheet  of 
irater,  eight  miles  by  six,  formed  by  the  junc- 
tba  of  several  steppe  atreatns  and  draining  to 
the  Orontes 

Flora  and  Fauna.—  Vegetation  is  much 
mori  varied  and  luxuriant  in  the  north  than  in 
the  south.  The  fertility  of  the  soil  of  Syna  is 
extolled  by  many  ancient  writers  as  well  as  in 
dte  Bihlc.  Even  the  Syrian  "desert*  coittists, 
not  of  sand^  but  of  exeetlent  soil,  whtdi  after 
the  early  rain  prodttrc^  -i  rich  crop  of  grasses 
and  Mowerinir  herbs,  atfordinf?  most  valuable 
pasture.  The  whole  coast-district  bclonps  to  the 
rcginii  of  the  MediterraneoH  I'hra,  which  ex- 
tends around  the  basin  of  that  sea,  reaehingjn- 
tand  as  iar  as  the  lower  hill  coontry.  Thia 
tegetation  it,  therefore,  similar  to  that  of 
Spain.  Alpcria  and  Sicily,  with  some  modifica- 
tions in  the  direction  of  Egypt.  Anifn^'  the 
principal  products  are  com,  cotton,  fruit  ni  al- 
most endless  variety,  indigo,  sugar  rane,  grapes, 
oranges,  mulberries,  oHves  and  tobacco.  The 
toba^»  especially  of  the  I.atakia  district 
being  Cyprus  is  noted,  for  its  powerful,  aro- 
antic  flavor.  What  still  remains  of  the  his- 
toric cedam  of  Lebanon  is  now  fotind  only  at 
a  solitary  spot  a  few  miles  below  Tripoli;  far- 
tiicr  south,  the  rose  of  Sharon  is  still  cultivated. 
Inland,  as  the  hiRher  siroimd  of  the  interior  is 
approached,  the  vegetation  changes  to  that  of 
(he  Oriental  type,  a  great  variefy  of  spedcB 
with  *  dry  and  thorny  imdca^rowth  and 
stottted  tret*.  The  vCRCtation  of  die  Jordan 
Valley  somewhat  resemble?;  that  of  N'ubia  on 
tht  verge  of  the  tropics.  Considerable  (juanti- 
ties  of  raisin^  are  grown  round  Damascus  and 
£s-Salt.  Pisuchios  arc  raised  in  northern 
Syria  and  nuts  in  coitral  Syria,  while  in  the 
desert  near  Damascns  and  east  of  the  Jordan 
Mfi  or  saltwort  is  grown  esrtertsivtftjr.  The  ^oH 
apples  produced  by  the  oaks  of  the  north  are 
largely  exported  to  Knrope  for  dyeing  purposes. 
(Jiher  products  are  licorice,  alizari  i>r  madder, 
the  bark  of  the  pomegranate  tree  (used  in  tan- 
ning) and  sumach,  figs,  citrons,  pomegranates 
and  abnonds,  cucumbers  onions,  artichokes, 
tfg-^BOA  and  truffles.  While  the  cedar  and  cy- 
press is  growing  rare,  the  pine  is  common ; 
tamarisk;  and  the  poplar  willow  are  frequently 
met  with,  as  well  as  the  terebinth  or  turpentine 
tree  and  the  Vainnia  oak. 

Among  wild  animals  the  chief  are  the  Syrian 
bear,  the  hysena,  jackal,  boar,  panther  and 
onnce.  A  connecting  link  between  the  domestic 
and  the  wild  ammals  it  formed  in  Syria  by  the 
dog  and  the  cat.  Eadi  totrn  and  village  is  in- 
fested with  masterlcss  dogs  who  subsist  on  the 
refuse.  There  are  two  species  of  the  fox  and 
the  iTOlf  i»  MM  oncoawMQ  Hi  the  Ulxmon 


Mountains.  Gasellcs  are  hunted  in  eastern 
Syria.   The  niunerous  caverns  harbor  several 

varieties  of  bats;  there  arc  four  species  of 
hares  and  numerous  rodents,  among  them  the 
graceful  jumping  mouse  of  the  deser;  The 
domestic  animals  include  a  small  hut  hardy 
race  of  horses;  camels  and  mules  are  also  used 
as  beasts  of  burden,  esnedatly  in  the  trade  be- 
tween die  coast  and  nie  interior.  Fat-tailed 
sheep  are  plentiful,  but  the  transplanted  .An- 
gora breed  soon  degenerates.  Pigs  arc  prac- 
tically unknown.  The  domestic  hcii  is  very 
common,  but  ducks  are  only  to  be  found  in  a 
wild  state.  Partridges  occur  on  all  the  hills 
and  quail  in  the  comfieids  of  the  plains.  The 
eagle  and  vttltnre  are  found  about  the  Dead 
Sea,  while  stories,  cranes  and  bccassins  fre- 
fjuent  different  localities.  Among  the  few  sing- 
ing birds  the  niehfingale  (bullmt)  is  the  most 
notnlile  Fish  abounds  in  the  jnrdati  and  Lake 
Tiberias  as  well  as  in  alrnfi^t  all  the  perennial 
streams.  Both  Syria  and  Palestine  arc  rich  in 
^creeping  things"  and  Jnjwts.  Crocodiles  have 
heen  seen  (though  very  tnrehr)  in  the  marshes 
between  Haifa  and  Kaisariyen  on  the  Palestfne 
coast,  where  th«-  ri-'-r^te  fesoml>Ies  thnt  -if  'he 
Nile  Delta,  The  vuimnon  chameleon,  the  liarm- 
Icss  little  gecko  and  nutticrous  snakes,  many  of 
them  poisonous,  arc  found,  as  well  as  the  land 
tortoise  and  the  small-tailed  water  tortoise. 
Among  the  mountains  occurs  the  darlo<dored 
Itfaardon  of  the  Arabs,  with  its  prickly  tail  and 
back.  Mosquitos,  wasps,  wild  bees,  hornets^ 
grasshoppers  (or  locusts)  are  common.  Lo- 
cu.sts  are  the  plague  of  farmers,  often  devour- 
ing whole  crops;  they  are  eaten  only  by  the 
Bedouins.  North  of  P.cirut  sp<ingcs  are  found 
on  the  coast,  where  there  is  a  large  fishing  in- 
dustr>'. 

Feopln.— The  inhabitants  of  Syria  present 
a  congumieration  of  races  united  hf  one  com« 

mon  language,  Arabic.  They  arc  mainly  mem- 
Iiers  of  the  great  family  named  Semitic,  a 
purely  conventional  term  u.sed  tri  dcsimiate  the 
group  ot  peoples  who  arc  cthnographicaliy  al- 
lied by  their  languages  —  those  of  a  peculiar 
cooscmction  and  similar  in  character  to  the 
Hebrew.  The  dwellers  of  Syria  consist  chiefly 
of  descendants  of  the  ancient  Syrians,  Arabs, 
'lurks,  Grreks  and  Jius;  among  the  most  cel- 
ebrated tribes  are  the  mysterious  Druses  and 
Marontces,  while  several  orh«"r  nomadic  tribes 
such  as  the  Turkomans,  dwell  in  the  north; 
Kurds,  on  the  banks  of  the  Euphrates,  and 
Bedouins  in  the  Syrian  Desert.  Greeks,  Ro- 
mans and  l"urf>iHan  (  ru^aders  have  all  blended 
with  the  aiuieiit  Semitic  stock  to  produce  the 
Syrians  of  to-day. 

From  the  most  remote  times  Syria  was  in- 
habited by  Semitic  slock;  the  Philistines  and 
Hittites  were  the  only  exceptioas.  The  former, 
whatever  their  origin,  were  soon  merged  with 
tlie  primxval  inhabitants,  adopting  hoxh  lan- 
guage and  rehgion.  In  like  manner  the  non- 
Semitic  branch  of  the  Hittites  was  nhsorf^ed. 
The  Arab  invasion  in  the  7th  century  intro- 
duced a  new  factor.  All  the  people  of  Syria, 
as  well  as  Egypt  and  Mesopotamia,  bcoune 
unified  by  a  vigorous  conquering  race  which 
left  an  ineradicable  mark  on  the  language  and 
culture  of  the  Christian  and  Jewish  natives,  to 
whom  they  were  racially  relaie<l.  thoui'h  of  a 
different  faith —  Islam.  That  religion  was  cveq 
an  edecttc  compound  of  poiHitar  Christianf^ 
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and  Judaism.  TTieir  laiiKiiagc,  .\rabic,  was 
most  properly  spoken  in  all  Syria,  while  an 
Arabic  Christian  'dynasty  had  existed  in  Damas- 
cil»  .::ven  he  fore  the  inva»ion.  These  vigorous 
sons  of  the  desert  brought  about  a  double  proc- 
ess of  assimilation.  They  learned  eagerly  from 
the  n.iti\cs.  from  the  Persians  and  the  Grcekn. 
They  wcrr  :ipt  pupils  who  in  many  cases  were 
not  only  ,i'  Ic  to  innprovc  upon  the  wisdom  of 
their  teachers,  but  also  to  absorb  and  mold 
all  thb  fordgn  leanuag  Into  the  Arabic  Ian- 
tmatt  even  to  the  extent  of  spplyns  Anhk 
cqaivelents  for  the  technical  words  ot  science 
or  philosophy  in'it<>:i(!  i  f  ii-iiik;  the  r.rcck  forms. 
That  process  of  acclimaii/in^;  f^(relgn  ideas  and 
culture  is  still  prevalent  amonK  Syrian  writers 
to-day.  The  Mohammedan  invaders  abso.-H^d 
mwiy  of  the  old  customs  and  religious  tradi- 
tions of  the  soil  and  adopted  the  old  shrines 
of  saints  in  different  communities  and  gave  them 
Mohammedan  names.  Through  their  lanpriiaRc 
ihey  impressed  their  own  poetry,  national 
heroes  and  saints  upon  the  people  with  the 
result  that  the  most  modern  Syrian  writers  echo 
the  voices  and  thoughts  of  .Arabian  bards  and 
philosophers.  In  the  Syria  of  to-day  the  Chris- 
tieas.  UbhaauBcdans  and  lews  possess  a  com- 
mon heritage  of  proverbs,  fcgentb,  parables  and 
superstitions.  Indeed,  it  is  no  exaggeration  to 
say  that  the  modern  Svrians  arc  one  people  with 
the  same  lumlainentai  outlook  on  life,  despite 
their  different  nli^ons  and  sects,  characteris- 
tics, clannish  traits  and  various  dialects.  In  this 
happy  blending  of  races  the  natural  endow- 
asent*  of  the  people  are  favorably  ew pitied 
hjr  the  ChristiaB  section  of  the  populatkm.  Tbejr 
form  a  hichly  intelligent  people  with  a  remark- 
al>le  capacity  for  adopting  F.uropcan  ideas. 
The  ailmixture  of  (ircek  and  Araluc  blood 
seems  not  to  have  impaired  the  good  qiiaiittcs 
of  their  Phoenician  and  Aramam  ancestors  The 
inhabitants  of  the  coast  districts  are  atill  Pbt»- 
nictans  in  thdr  enterprising  spirit,  conwiefcial 
skill  and  love  of  travel.  In  Mar«icillcs.  Liver- 
pool ami  Manchester,  Syrian  merchants  are  set- 
tled who  promote  tbe  interests  of  their  n.itivc 
land,  extending  their  trading  relations  to  Scan- 
<Snayia  and  North  America.  Intelligent  indus- 
is  reywsible  for  the  prosperous  condition 
^ht  Barat  Christians.  Here  proverty  is  rare, 
and  everyone  is  engaged  in  some  branch  of  in- 
dustry or  trade.  Family  life  is  simple  and 
patriarchal.  The  women  are  thrifty  housewives 
and  devoted  to  their  families,  associating  little 
with  the  outside  world.  The  Druses  and  Turk- 
omans (qq.v.)  arc  alien  rao  - ;  die  old  Svriac  or 
Anmaic  toUKUc  is  spoken  <'u\\  \<y  the  Neslor- 

tans  of  Kurdistan;  the  Turkish  oflidaU  and 
soldiers  under  the  old  regime  spoke  their  own 

lanj^Mn^e 

Education  and  Religion. —  Under  Turkish 
rule  eUmentar>'  etiucation  was  nominally  com- 
pulsory for  all  children  of  both  scxeS.  whtk 
the  Ministry-  of  Public  Instruction  provided  for 
the  inspection  of  schools  maintained  by  non- 
Ifoslem  conunmidesb  In  Syria  there  are  many 
native  schools  and  other  educational  institu- 
ttuns  maintained  for  foreign  missions.  In  the 
numerous  ktIs'  schools  instruction  is  limited 
mainly  to  the  study  of  French  and  I-.nis-lish. 
The  'Sisters  of  Charity"  conduct  an  exiellent 
training  school  where  woman's  work  is  tauKht 
aad  native  teachers  are  trained.  The  rival 
bomca  of  the  *Sitt«rs  of  Naaaiath*  and  of  tha 


"Prussian  I>ttConcMcs*  are  highly  praised  for 
thdr  labors,  while  the  American  missiooarics 
aim  espedally  at  practical  ofafects  of  Hirrt*''** 
In  religion  the  bulk  of  tm  inhafrftants  art 

Mohammedans;  the  Christians  make  up  one- 
fifth  of  the  total,  and  arc  divided  into  Orthodox 
Hrecks.  United  (ireeks,  Maronites  (q  v. ),  Ro- 
man CathoUcs,  Ncstorians  and  Protestanu  The 
number  of  Jews  is  estimated  at  about  20QtlM 
ProtesUntism  is  making  rapid  progress  in  Bcirai 
(where  that  denomination  mamtains  a  fine 
diurch.  several  schools  and  a  printing  establish 
ment)  and  in  the  Lebanon.  In  the  latter  region 
also  dwell  some  Bedouin  "Ishmaclm  s."  de- 
scended frotri  the  murderous  sect  of  ".-Kssasiins,* 
who  have  given  a  familiar  word  to  most  Eu- 
ropean languages.  Quite  recently  large  settle* 
ments  of  Moslem  Circassians,  driven  from  their 
homes  by  thdr  objection  to  nving  under  Chris* 
llan  Russia,  have  been  estahSshed  east  of  the 
Jordan 

Towns. —  In  Syria  many  of  the  most  ven- 
erable cities  in  the  world,  such  as  Damascus, 
Aleppo.  Emessa,  Beirut  and  Jerusalem,  stiU 
ilounsh  and  retain  their  ancient  names  in  taoSh 
fied  but  recognixable  forms.  Tyre,  Palnqn^ 
Baalbek  and  some  other  famous  pbcca  bve 
cither  disappeared  or  shrunk  into  obscure  ham- 
lets. The  principal  seaports  of  Syria  are  4!iU 
found  on  the  coast  of  what  was  once  I'hicnicia, 
the  home  of  the  most  famous  navigators  of 
antiquity  Beirut  is  the  chief  port  and  next  tO 
Smyrna  the  largest  and  most  Hourishing  aeo* 
port  in  the  Levant.  Two  other  northern  pOftS 
are  Latalda  and  Tiipoli:  the  southern  pons. 
Sidon,  Tyrt,  Acre,  Cjesarea  (Kaiseriyeh)  and 
Ascaion,  have  lost  their  trade  and  iniportaact 
during  the  centuries  since  the  (  rusadt  s  and  are 
now  little  more  than  fishing  villaRcs  with  s.niall 
local  trafhc.  Jaffa  (Joppa)  has  recovered  all 
its  former  prosperity  owin^  to  the  orange 
dustry  and  the^eniiakm  Railway.  Alcsndrcna 
uakandrun),  in  the  ealffiiie  north,  coataina 
finest  harbor  on  that  ooatt,  but  is  the  owst 
fever-stricken  spot  in  that  region.  Swcdea 
(Scleucia),  about  30  miles  south  of  .Mcxan- 
dretta,  also  has  a  fine  natural  harbor.  .-K  pcco- 
Uar  feature  of  this  district  is  that  practically 
all  the  inhabitants  are  afflicted  with  dkc 
•Aleppo  Button*  or  the  'Baghdad  Date  Uaik* 
each  the  result  of  a  boil  that  always  lasts  a 
year  before  healing.  Europeans  contract  these 
diseases  often  during  only  a  few  days'  stay. 
Sidon  (q.v  >,  now  called  baida.  is  of  consider- 
able historical  interest. 

Communicationa.—  Of  the  three  great 
routes  which  havc  been  the  main  thoroughfares 
between  Europe  and  Asia— namely  the  Red 
Sea,  the  Euphrates  Valley  and  the  Caspian  — 
the  Euphrates  is  the  most  ancient  and  most 
direct,  i  rom  remote  st  antiquity  it  ha*  been  the 
main  c  hannel  b>  ulm  h  tbe  rich*  >  of  the  East 
have  flowed  to  the  VScsi.  and  to  possess  tlas 
Indo-Syrian  trade  imte  Itts  been  the  desire  of 
all  great  European  powcrst  for  the  region  it 
traverses  is  the  pivot  of  European  doarunatioa 
in  Asia.  The  first  great  traffickers  hetweeo 
East  and  WVst  were  the  I'ho-nicians,  whos^-  suc- 
cess in  lommcrce  was  probably  largely  f  .xs^J 
on  their  trade  connections  across  the  Synaa 
Desert  with  the  Persian  Gulf.  Trade  continncd 
to  liourish  from  the  6th  to  the  12th  ceatwiea 
the  Ara'>  irruption  causing  but  little  intarfn^ 
ancc.   Then  the  Mongol  avahwche  hunt  inia 
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the  Eiiphralcs  Valley  and  Europe  lost  her  hold 
on  Asia,  for  the  land  route  was  severed  On 
the  heels  of  the  Mongols  came  the  1  urk,  who 
bid  the  foundations  of  the  Ottoman  Empire  on 
tlie  bridge  between  Europe,  Asia  and  Africa, 
completely  straogting  all  Indo-Eoropean  inter* 
course.   The  establishment  of  the  British  Le- 
laiit  or  Turkey     nipany  in  the  16th  century 
kfave  the  first  impis!»e  to  the  revival  of  the  old 
Euphrates  route  until,  in  17S0,  the  Indo-Syrian 
caravan  tracks  came  ajrain  into  a  brief  ocriod 
of  eootparative  prospenty.  But  for  the  aiscov- 
eiy  ol  an  anhndccn  waterway  to  India  and  the 
oiftinp  of  the  Stiez  Cattal,  (his  route  would 
ha\c  remained  the  highway  of  the  East.  Even 
r  ihe  early  part  of  the  19th  century,  despite 
:hc  preference  for  sea-borne  trade,  the  pros- 
pects of  a  revival  of  the  old  land-rouic  were 
tocouraging.    The  proposed  Euphrates  Navi- 
gadon  Company  and  Railway  were  outward 
signs  of  a  great  need  which  Great  Britain  was 
slow  to  recognize,  but  which  Germany  eventu- 
ally took  up  and  attempted  to  realize  In  her 
road  to  the  East.    It  is  not  improbable  that 
future  historians,   delving  in   the  diplomatic 
records  of  the  past  2S  years,  will  assign  a  prom- 
inent place  among  the  I'causes"  of  the  Great 
War  to  the  siknt  struggle  for  the  command  of 
the  Mediterranean  and  the  bridge  between  East 
and  West   Prom  Alexandretta  to  Alcftpo  the 
road  is  now  accessible  to  wheeled  traffic.  From 
this  point   the  pilgrims'  route  to  Mecca  and 
Medina  is  superseded  hy  the  railroad  foIlowiuK 
the  Oronles  Valley  by  Hamah  and  Horns  to 
Duiascus  running  thence  through  the  HaurSa 
Mwlhward  to  Arabia.  Geographically,  the  Syrian 
railways  form  a  sort  of  soatnem  prong  of  the 
Pa^'dad  Railway.    In  Syria  railway  enterprise 
!  k.' an  with  a  roundabout  hne  of  54  miles,  run- 
riuj^  from  Jaffa  to  jcrusalcm,  opened  in  1892. 
Smce  then  great  progress  has  been  made,  and 
iiltogether  about  1,400  miles  were  in  operatlOCi 
in  1914|  with  electric  street  cars  in  Damascus 
and  Beirut   Since  the  end  of  1906,  when  the 
'TfiLin  Aleppo  to  Hamah  was  opened,  a  French 
I'liu  has  united  the  former  town  with  Kayak  on 
;lic  line  from  Beirut  to  Damascus,  with  a  total 
length  of  about  206  miles  and  a. big  bridge  over 
the  Orontes  at  Hamah    The  same  company 
cwttcd  a  line  from  Horns  to  Tripoli,  which  was 
taken  up  to  use  the  material  elsewhere.  North 
f  f  Rayak  the  lines  have  the  normal  or  "coiui- 
iicntal"  gauge;  all  those  to  the  south  of  this 
ponit  are  narrow  guage.   Here  also  is  the  junc- 
tion of  the  French  system,  a  hne  of  about  155 
inilrs,  connecting  Beirut  with  Hamascus  and 
MLezeril.  Starting  from  Beirut  Harbor.  Che  rail- 
way climbs  up  the  Lebanoii  (by  cogwheel)  for 
about  5,000  feet  to  a  point  just  above  Ain 
Sofar,  winding  thence  down  to  the  vallej-  of 
the  Bekaa,  in  which  Kayak  junction  lies.  Ihrom 
there  the  line  runs  southeastward  across  the 
plain  and  crosses  the  Anti-Lebanon  to  Damas- 
cus, to  the  south  of  which  city  the  line  (which 
was  taken  up  during  the  war)  ran  almost  paral- 
lel to  the  west  of  the  Hedjaz  Railway.  The 
Hedjaz  Une  was  built  by  the  Turks  with  the 
assistance  of  foreign  engineers,  maiidy  for  the 
use  of  pilgrims,  and  was  opened  for  tralhc  as 
far  as  Medina  (820  miles)  in  1908.  Starting 
from  Damascus,  it  was  never  completed  to 
Mecca  or  prolonged  to  the  Red  Sea  coast  as 
proposed.   It  has  a  branch  (22  miles)  connect- 
ing Bosra  with  Deraia,  as  well  as  a  Une  to 


Haifa,  northwest  of  Nazareth,  and  a  2.*i-mile 
feeder  from  Amman  to  Es-Salt.  From  Beirut 
a  steam  tramway  runs  along  the  coast  10  miles 
north  to  Yunie.  * 

VBtUttf^ — From  Egyptian  records  in  stone 
and  papyrus  it  seems  that,  at  the  earliest  times 
known  to  os,  Syria,  or  at  any  rate  Palestine,  was 
at  times  a  dependency  of  tgypt.  As  regards 
commerce,  manufactures  and  agriculture  the  . 
country  had  reached  a  considerable  degree  of 
civilizatioti.  A  record  of  the  days  of  Rameses 
II  (1300^1280  B.C.)  mentions  38  fortified  places 
in  Palestine  and  18  more  north  of  Tyre  Ai  an 
earlj-  period  Syria  became  part  of  the  Assy- 
rian Empire,  and  afterwards  passed  to  the  Per- 
sums  under  Cyrus,  and  the  Greeks  under  Alex- 
ander, who  conquered  the  country  after  the  '  if 
lie  of  rs<;us  in  333  B.C.  Teii  years  later  Ptolemy 
look  possission  of  Syria  and  Palestine,  and  in 
312  ac.  began  the  era  of  the  Scleuddcs,  when 
Antioch  was  founded.  The  Seleudde  dominion 
lasted  248,  years,  when  the  conquering  Romans 
made  Syria  a  Roman  province  in  64  b.c  At 
this  period  the  .Aramaic  language  was  chicflv 
spoken  throughout  Syria,  although  the  Greek 
language  and  cidturc-  were  gradually  being  in- 
troduced. Under  the  Greek  and  the  later 
Roman  supremacy  there  sprang  Up,  even  in  re- 
mote parts  of  the  country,  numerona  buildings 
of  great  splendor.  About  the  beginning  of  our 
;  r.i  Vilmyra  was  particular!)'  noted  for  the 
m.igniticcnce  of  its  architecture.  The  whole  uf 
Christian  Syria,  including  Palestine,  was 
wrested  from  the  Eastern  Roman  Empire  by 
the  Persians  in  a.d.  611-614.  Nomadic  tribes  of 
Arabs  had  from  time  immemorial  ranged  over 
the  Syrian  plain  as  far  as  Mesopotatiua,  and 
certain  Arab  tribes  from  the  Yemen  were  set- 
tled in  Syria,  particularly  in  the  Haurin.  For 
centuries  before  the  rise  of  Islam  the  .\rabs 
were  everywhere  a  disturbing  element  to  the 
Byzantine  Empire.  The  new  religion  promul- 
gated by  Mohammed  produced  extraordinary 
results.  As  by  magic,  long-standing  intertribal 
feuds  among  the  .'\r:ili'.  fiis;q>pcarcd  —  they  1)C- 
camc  a  united  nation  g.ii\.inized  by  religious  en- 
thusiasm Shortly  aft(.T  the  death  of  the 
Prophet  the  Arabs  defeated  the  Byzantines,  and 
Syria  fell  into  their  hands  (636).  It  was  gov^ 
emcd  by  caUphs  till  883,  and  then  passed  un- 
der various  masters  till  it  was  conquered  by 
the  Seljuk  Turks,  who  gradually  obtained  pos- 
session of  the  whole  countrv-  (1070-85).  The 
first  Crusade  began  in  109fi;  An  1.  I  fell  to  the 
Crusaders  in  10^.    By  11  IS  the  kmgdom  of 

icnisalem  had  been  established  and  the  hranks 
ad  taken  Caesarea,  Tripoli  and  Beirut.  The 
next  140  years  included  the  romantic  period  of 
Richard  C'o:ur  de  Lion  and  Saladin,  the  latter 
becoming  master  of  the  whole  of  Syria  except 
the  Prankish  possessions  (1183).  North  and 
central  Syria  were  con(iiiered  bv  the  Mongols 
in  \259-6b;  in  1291  the  .Mamelukes  ended  the 
Frank  rule  in  Palestine  and  later  united  Syria 
with  E^pt  After  this  period  the  history  of 
Syria  presents  few  points  of  interest;  internal 
strife  continued  between  the  Mamelukes,  Gr- 
cassian  sultans  and  Mongolian  governors.  In 
14U0  came  the  Mongoi  invasion  of  TamerUuie, 
when  great  numbeft  of  the  inhabitants  were 
massacred. 

W  ar  broke  out  in  1516  between  the  Otto- 
man Turks  and  the  Mamelukes;  the  latter  were 
defeated  by  Sultan  Selim,  and  in  the  following 
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year  the  whole  of  S>Tia  wa>  incurporatcd  in 
ihc  Turkish  or  Ottoman  Empire  —  a  loniicctioii 
de>tined  tu  be  severed  400  years  later  bv  the 
Great  War.  The  more  imporlant  cv«nls  m  the 
modem  history  of  Syria  arc  its  conqocst  by 
Mehemet  Ali  of  Ktr^pt  in  1833.  and  Its  suhse* 
quftit  rt  st  irat  i  ti  ]<■  Turkey  in  1840  hy  ihc  in- 
tcr\inri(ii:  of  tin  kjnai  Kiiropt'an  pfl\vc■r^,  and 
the-  >li-MirliaiiLi^  that  Urokc  out  in  the  Lcfianon 
di-tnct  111  I'Ctvvc-cn  the  Nf  irotntrs  ;inJ  the 

I)rU'-is.  A  Marinntr  mutik  ■.'..!»  ;  ■iisii  mur 
dcrcd,  and  suspicion  fell  iii  <  n  tin-  Dru&cs.  The 
latter  made  a-KOicral  att.uk  '  ti  the  IfaroMte 
\-illages  near  Beirut  and  a  lar^c  town  tinder 
Mount  Hermon.  With  a  promise  of  rroici  tion 
the  Turkish  commander  ordered  the  Maronitcs 
to  lay  <l'<wn  their  armv  On  this  ttrinR  done, 
thcv  were  al>an<lotu-(]  In  their  enemies,  who 
th<  r<  upon  swamud  into  their  villages  and  mas- 
-..i  re<l  all  men.  women  and  children  So  far 
from  rci'dcrinw'  iht  prmniscd  protection,  Turk- 
ish troops  were  said  to  have  assisted  in  the 
butchery.  France  and  Great  Britain  intervened; 
a  French  cxiwdttion  was  dispatched  to  the 
scene.  Its  active  ser\ices,  however,  were  not 
icqiiircd.  A*  a  result  of  that  intervention  the 
I.el>anon  di.-trici  was  created  an  itulep<ndrnt 
saii;ak,  the  gt  vcrnor  of  which  w.is  rcqiiirid  to 
profe>s  the  Christian  reliKion 

During  the  l-iiropcan  War  ni  June  1*^17 
Syria  was  inv.i.led  t>  a  Hnti-h  force  under 
General  AUenby  who  captun-d  Bccrsheha  31 
Oct.,  Gcsa  7  Nov.,  and  JafTa  17  Nov  The 
victorious  troops  entered  Jerusalem  9  Dec.  and 
Palestine,  separated  from  Syria,  was  created  an 
independent  v.cij.ik  muler  Hriti-^h  administration 
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SYRIAC  LANOUAGS  AND  LITBSA- 

TURE.  one  of  the  members  of  the  Semitic 

f.-imil\  of  lanKua^cs.  Il  is  a  variation  or  dia* 

lc(  t  "f  the  Aramau  tonpfue.  which  covered  the 
di-trivt-  of  Mesopotamia,  northern  .*^>ria, 
I>.lnla^cus  and  eastern  P:ile--:ne  southward  to 
.Arabia  Petnea.  The  I;in».i!.iw;e  "i  S>r:a.  es- 
pecially in  its  earlier  f.  rm.  differs  very  little 
trum  CTialdcc  or  eastern  Aramaic.  The  Latin 
equivalent  of  the  name  which  is  SMriacns  and 
its  Greek  equivalent  mean  of  or  pertalttinK  to 
Syr-      '  'ts  language. 

Language.  When  Ssriac  first  appeared 
within  'lie  \icw  of  hi>Mry  il  mtist  have  f>een 
uiiJi  tthtKlly  <jiiitc  an  ancient  tonpnc.  since  its 
gr.Tmmatiral  forms  had  .i><nmed  urcM  drfinitc- 
ness,  rti'iii^h  it  srilijrrt  to  cons'ant  lin<rui»tic 
inOuetiie  ft  :t  'he  p.  wcrfnl  and  hi>:ht\  i>r- 
saniied  peoples  by  which  it  was  mrr  tmded. 
In  later  da.w  It  continued  to  l>c  atTccted  by 
Greek  and  Viill  later  by  Arabic,  the  latter  of 
which  contributed  to  it  many  words.  ITiere 
w.iv  undi  uhlcdlv  a  v.  ry  c  iivi'leraV'le  body  of 
j.r( Christian  S\rtac  liti  ra'tire .  hm  this  ^crms 
ti'  li.i\e  (lis  ipjH-ared  hef  re  the  if ■ 'tuH-Iasfir  .ind 
mi^>ionary  leal  of  the  1  hnstian  priests,  thonkrh 
>.ome  of  it  mav  still  be  re<-.  rdn!  f-^  m  -he  r  nr.s 

of  very  attcieot  SjTaic  cities  Synac  differs 
vrrv  cnnNiderahlv  from  Hebrew,  mure  espcdaQy 
in  It*         H>>iem  which  is  miidi  more  cun* 
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Sensed  than  that  of  cither  Hebrew  or  Arabian, 
In  the  Aramaic  the  prefixed  definite  article  does 
not  exist ;  it  is  replaced  by  the  ending  "a*  em- 
phatic,  but  no  longer  definite  in  the  sense  that 
the  prefixed  article  is  (icfinitc.  Both  Hebrew 
and  Syriac  have  22  letters  and  these  are  identi- 
cal in  use  and  form,  the  dialectic  difference  of 
the  two  tongues  being  taken  into  consideration 
and  allowea  for.  The  Syriac  tongue  possesses 
10 vowd  aoimdt  (iaeeiioouu)  whidi 
were  used  during  die  living  period  of  me  Ian- 
ruag[e,  rudicaled  in  the  same  manner  as  in  the 
Semitic  tongues.  Later  on,  when  it  was  rapidly 
becoming  a  dead  speech,  two  distinctly  different 
methods  of  representing  these  vowels  came  into 
use  The  West  Syriani  borrowed  their's  Irani 
Ae  Greek  aifihabct,  applying  them  in  a  some? 
vhat  indefinite  manner;  vAule  the  East  Syrians 
made  use  of  a  series  of  dots  by  which  they 
secured  a  much  more  cfTcctivc  vowel  designa- 
tion. The  close  relationship  of  Syriac  to 
Hebrew  and  Arabic  is  evidenced  by  the  fact 
that  words  having  the  same  root  in  these  three 
tongues  have  for  the  most^part  the  same  funda- 
neatal  vowel  sounds,  with  occasional  inter- 
diange  of  letters  and  some  slight  and  regular 
nodincations  indicative  of  the  existing  dialectic 
differences.    In  Hebrew  the  accent  has  a  much 

Ereater  tendency  to  lengthen  the  vowel  than  it 
as  in  Syriac,  and  the  latter  has  a  more  primi- 
tive vowel  system  than  the  former.  The  pro- 
nominal sufiuces  to  lie  found  in  all  dK  mem- 
bers of  the  Seouttc  gronp  «£  languaget  effect 
fewer  modifications  or  changes  of  ue  vowels  ia 
Syriac  than  in  Hebrew  and  some  of  the  other 
members  of  the  group.  Syriac  possesses  no 
neuter  gender,  has  only  two  numbers,  singular 
and  plural,  and  had  early  attained  to  mudh 
more  flexibility  of  construction  than  Hebrew; 
and  ttiis  flexibility  the  Christian  writers 
steadily  increased.  The  Syriac  verb  is  more 
regular  than  the  Hebrew  form,  but  it  is  notice- 
ame  for  the  lack  of  the  original  passive  forms 
which  have  been  replaced  by  distinct  gram- 
matical inventions.  Syriac  has  also  contributed 
to  its  own  flexibility  by  the  invention  of  true 
iensje*  with  the  use  of  an  auxiliary,  thus  at- 
laiaiag  a  decided  superiority  over  Hebrew. 
The  use  of  conjunctions  and  prepositions  shows 
that  Smac  was  working  steadily  in  the  direc- 
tion of  an  analytical  construction  Its  choice 
as  the  tongue  in  which  so  much  early  Christian 
literature  was  written  was  fortunate,  since  it 
gave  very  much  greater  facility  to  the  expres- 
sion of  Oloaght  and  the  presentation  of  ideas 
of  so  naay  kinds  which  has  already  begun  to 
knodr  incessantly  at  the  door  of  a  new  world 
of  religioiu  and  philosophical  Imagination  and 
reason. 

Literature.—  The  Syriac  language  is  of 
great  importance  as  the  medium  of  literary  ex- 
pression of  so  much  of  the  activities  of  the 
early  Christians  and  because  of  the  numerous 
versions  of  the  Bible  or  parts  thereof  written' 
in  it.^  The  Syriac  writers  snowed  all  the  literary 
activity  of  their  ancestors  and  of  the  Semitic 
races  by  which  they  were  surrounded.  There 
is  no  doubt  but  that  this  activity  was  the  legiti- 
rr.ate  result  of  lotig  years  of  literary  practice 
during  their  pre-Cnristian  life;  but  unfortu- 
nately this  early  pagan  literature  has  disap- 
peared. But  there  is  plenty  belonging  to  the 
Christian  period  still  in  existence.  This  covets 
^rerjr  avenue  of  the  activities  of  a  pcoplev 


philosophy,  law,  science,  legend,  story,  religion, 
biblical  lore,  poetry,  church  government,  can- 
onical law,  liturgy,  ^biograjthy,  historical, 
romance  and  theology  in  all  its  manv  forms. 
Like  the  Hebrew,  Christian  Syriac  literature 
shows  the  ever-present,  ever  over-brooding 
spirit  of  the  rcligiou.s  thought  which  had  early 
in  the  Christian  era  obtained  such  a  hold  upon 
the  imagination  and  the  affection  df  tibc 
ians.  The  use  of  Syriac  in  literature  was  spraad 
pretty  well  over  the  centres  of  population  of 
the  area  covered  by  the  language  itself  as  in- 
dicated previously  in  this  article,  /Mmost  every 
Syriac  city  at  some  time  in  its  career  beeariie 
more  or  less  active  in  a  literary  way  previous 
to  the  Arabic  conquest  of  Syria  (636-37)  and 
the  bodjr  of  Uterature  thus  produced  was  larse 
and  varied  within  a  certain  field  limited  otuy 
by  the  activities  of  the  people  themselves  phys- 
ically and  mentally.  In  fact  the  Svriac  litera- 
ture is  ven,'  largely  a  chronicle  of  these  racial 
activities.  Hence  it  is  not  great  in  a  poetical 
sense.  The  style  and  manner  of  expressing 
thought  is  frequently  excellent;  but  Syriac 
imagery  and  imagination  never  rise  to  the  sub- 
lime heiRhts  of  the  Hebrew  writers.  Syriac 
literature  is  at  its  best  when  it  is  dealing  with 
all  the  phases  of  the  Christian  religion,  bls'.ory, 
biography,  devotional  works  and  the  lives  o£ 
the  saints.  Edcssa  seems  to  have  been  the 
earliest  seat  of  the  Cbristian-Syriac  literature 
which  spread  rapidly  to  other  parts  of  the 
country.  This  literary  activity  began  probably 
in  the  2d  century  though  legend  claims 
that  it  had  begun  in  the  time  of  the  Apostles. 
It  is  in  fact  quite  probable  that  the  translation 
into  Syriac  of  the  Old  Testament  was  made  in 
the  1st  centtuy  Jatf  Syriac  Jews;  and  in  the 
2d  eentuiy  a  compilation  of  <ne  first  four 
gospels  is  reported  to  have  been  made  by  Tar- 
tian  (q.v.)  abtjut  180.  Many  compilations  and 
translations  were  made  from  the  Old  and  the 
New  Testaments  during  the  following  five  cen* 
tunes.  Among  the  early  Syriac  writers  is 
I^ardcsanes,  the  Gnostic  <d.  222).  Historian, 
philosopher  and  poet,  he  ts  reported  to  have 
written  L'iO  h^'mns  and  to  have  been  an  au- 
thority on  astronomy.  Most  of  these  hymns 
have  been  lost;  Init  s(jme  of  them  have  been 
preserved  in  the  Hytnns  of  the  Soul,  in  the 
'.Acts  of  Thomas.*  His  *Dialogue  on  Destiny.* 
winch  is  still  extant,  gives  a  good  idea  of  his 
imagination  and  his  clearness  of  thought.  To 
the  following  century  belonc  .\phratcs  die 
author  of  homilies  popular  in  his  day  and  for 
years  afterward;  Ephraem  (d  ^^7),  the  most 
famous  commentator,  poet  and  writer  of  exe- 
getical  discourses;  and  Aba,  Balx,  ZeT>obius 
and  other  disciples  of  the  latter  who^  filled  much 
the  same  field  as  he.  The  following  century 
was  one  of  great  activity  in  the  Christian 
Church  for  it  witnessed  the  separation  of  the 
Mesopotamian  Christian  Church  from  that  of 
Rome  and  the  division  of  the  former  into  two 
sects,  the  Monophysites  (q.v.)  and  the  Nes- 
torians.  This  led  to  errnt  literar>'  activ- 
ity throughout  .Syria  within  the  body  of  the 
Christian  snricty  so  that  the  4th  century 
marks  the  beginning  of  the  great  Syriac  literary 
period  which  ctrnttnaed  active  until  the 
Af»b«aPi  conquest.  One  of  the  most  noted 
writers  of  the  5th  century  was  Isaac  of  Aniioch 
Civ*)*  ahbot  of  a  convent.  Hf  wrote  aaany 
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hymns  and  pucm^  and  l<^l  metrical  homi- 
Hct  hare  been  credited  to  him.    He  denounced 

currcot  abus^es  and  luxury  of  his  umes 
orach  in  the  mood  of  the  Hebrew  >w»phel>  of 

canier  ace  in  a 
style  fkh  b  tnageiy  and  marlced  with  hnigim- 
tiMl.  A  hundred  or  more  of  hi^  poems  still 
exist.  Another  writer  of  force  belonpng  to 
this  period  \\  a».  N.irsc*  nf  Maallrtha  To  the 
tame  centiirv  Hclnrik:  hishop  of  Rdes«a, 

who  was  dcps-fd  from  (  iTirr  nn  aiTnurit  of  his 
Ke'itunan  wntinss;   £>adhisho,  commentator; 

•Harp  of  the  Holr  Spirit,*  poet  ud 
theological  write^  muqr  of  vhoee  PO«n*  vur- 
vive:  Jacob  of  ScriHh.  poet  and  PMIoitcnM 
cf  Mabboph.  an  crcellcnt  pro*e  writer.  Among 
the  Syriac  writers  of  the  16th  centurj-  are  John 
of  Tdla ;  John  bar  Aphiom  u.  rorrimfntator, 
ptKt.  hvmn  writer  and  biographer;  Scrgius 
of  Ra-ain,  scholar,  translator  and  grammar- 
tan:  John  of  Ephesus,  noted  church  bis- 
torwn;  Moses  of  Agfcl.  translator  and 
writer;  Marutha  of  Sdeuida,  coauBeoiator, 
•emon,  hymn  and  epinle  writer  of  note;  Bodli. 
logician  and  translator  of  Persian  talcs,  and 
Hannana  of  Hedhaiyabh,  commentator,  contro- 
versialist and  general  writer  of  great  activity. 
Amonp:  the  historical  works  of  interest  written 
in  Syriac  are  'Chronicle  of  F.i!e-^.i  '  'Chronicle 
of  Dionysius  of  Tell  Mahre'  and  the  semi- 
leUgious'worics  of  Zacharias  of  Metylene.  The 
whole  body  of  translations  made  into  Syriac 
waa  very  large  and  eoAraced  works  from  most 
of  the  great  literatures  of  the  day.  Thia 
translation  continued  on  into  the  period  of 
Arabic  domination;  but  S.\riac  after  the  mid- 
dle of  the  "th  centur>  hcvran  to  be  a  dead 
language  .'\itfr  tins  period  it  became  the 
TClttClc  of  the  Church  and  of  scholars  much  as 
Lathi  was  regarded  in  Europe.  Therefore,  the 
wolhs  written  in  Synac  daring  the  period  of 
Affabiaa  doomatioa  are  for  the  moat  part  of 
a  learned  nature  and  the  Uteratnre  ttwb  to 
run  largely  to  matters  ecclesiastical,  htstorical. 
philosophical  and  scientific.  AmonR  the  most 
noted  of  the  classical  Syriac  writers  are  Thabit 
ben  Korrah  (*>ih  ccnturv  )  ;  Theodor  bar  Cboni 
(10th  centur\ )  ;  Ihonysius  bar  SaHbi  (12th 
OCatnry),  who  wro<e  th<-  'History  of  the 
Cr«sades>:  Michael  ot  Mcliteoe  (12th  cco- 
tuy).  'History  of  the  Worid*:  Abolfar  of 
GrefDry  (I3th  centtiry),  ooouaentator.  graM* 
annan  and  historian,  and  AUidiaho  (HA 
crntury).  critic,  historiral  writer  and  aitthor  of 
a  careful  work  on  .^vnac  lirrrattire 
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JoMif  Hfarrr  CoaiiYa. 

SYRIAC  VERSIONS  OP  THB  BIBLE, 
entire  or  in  part,  are  anaseroos  The  most  im- 
portant IS  the  Peihitto  (q.v.>  or  ■platB*  vershM 
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of  the  (^Id  Testament,  made  probably  in  the  2d 
centurj',  and  in  great  part  from  the  Hr^n-w 
text,  while  some  of  the  books  arc  rendered  from 
tfie  SCptliagint ;  originally  the  Pcshitta  Old  Tes* 
laaient  contained  only  the  books  of  the  Hebrew 
canon;  the  deittero-canonlcat  books  as  found 
in  the  Srptuagfnt  wcrr  adrfcd  lat'  r  Thr  \cw 
Testament  books  in  the  I\ -.hitia  Vrr^ion  .irf 
the  four  Gospels,  .^cts.  Epistles  of  Jamc>.  ! 
Peter,  1  John  and  14  Pauline  epistles;  the  early 
Syrian  CTiurch  did  not  rcroive  the  other  apos- 
tolic  epistles  nor  the  Apocalypse.  In  the  2d 
century  Tatian  compiled  a  DuUessorun  or  har- 
monised  compilation  of  the  four  Goqiels,  Ae 
greater  part  of  which  is  extant;  for  a  titne  the 
Diatcssaron  displaced  the  four  Gospels  in  the 
Syrian  Church  The  Monophvsites  in  the  4th 
century,  dissatisfii  d  with  th(  f'cshitta.  made  a 
complete  new  version  from  thr  (ircek  texts  of 
the  Septuapinf  and  tbt  N'cw  Testament  An- 
other translation  of  the  Scptuagint  was  made  in 
the  7th  century  by  Paul,  bishop  ot  Constantta; 
copies  of  thia  are  extant  in  the  British  UttsctM 
and  in  the  Antbrorian  Library  at  Milan.  AnoAcr 
version  of  the  whole  BiMe  is  th.it  used  by  the 
Malldtes  (or  Melchitcs)  in  PaUstinc;  it  is 
written  in  an  Aramaic  dialect  more  akin  to  the 
language  of  the  Jewish  Targunu  than  to  the 
Sjynac  of  the  PeiUtta.  See  Bmx 

SYRIAN  CHURCHES,  those  churches  tn 
Syria.  Mesopotamia  and  adjoining  cmmtries 
which  use  a  Syriac  li»urg\-;  hut  with  them  t« 
nsualiy  classed  the  Mclr^iiie  ("httrch,  whose 
Htorgy  is  Greek  The  principal  Syruin  rhurches 
are:  (1)  That  of  the  Jacobites  or  Mcmopby> 
sites :  they  are  snppoaed  to  ntmiber  45.000  fan- 
iUes  in  Syria.  Mesopotamia  and  Chaldn;  ther 
are  presided  over  by  two  patriarchs.  (2)  The 
Syrian  Catholic  CTiurch.  a  accession  from  the 
preceding  in  the  year  \yV^;  it  is  consf.nntlv  jrain- 
ing  accessions  from  thr  Jacobite^  i  '>  Thr 
Nestorian  Church  in  Kurdistan.  (JhalcUra  and 
Mesopotamia;  its  adherents  are  estimated  at 
l.'lO.OCiO  and  are  presided  over  fay  two  patriardis 
(4)  The  Chaldxan  Church  In  coBnantiion  widi 
the  See  of  Rome  is  a  sceesflion  from  the  Ves 
torian  Church,  and  is  constantly  ^naining 
strength  by  new  accessions  from  that  body  (J') 
The  Maronite  Chnrrh.  with  it«  principal  seat  in 
thr  l.ibantis.  has  be- r;  in  rommnftoTi  with  the 
See  of  Rome  since  the  I3th  century;  it  is  the 
most  flouri^ing  Christian  commniiity  in  Syria. 
(6)  The  Melchite  (Thurch.  in  communiofi  with 
the  Orthodox  Greek  Church  (7)  Finally,  the 
L'nited  Melchite.  or  Milchilc  Catholic  Chnrch, 
in  communion  with  the  Church  of  Rome. 

SYRIAN   PROTESTANT  COLLBOK. 

an  undenominational  institution  of  hieher  Irrirn- 
ing  at  Beirut.  .Syria,  opened  m  I?W>  .-»n<l  the 
larKest  American  rdiic.itioTial  insiitiition  outside 
the  United  States.  It  was  chartered  by  New 
York  State  in  1863  and  is  controlled  by  a  board 
of  12  trustees  in  New  York,  the  faculty  cow> 
dnctinf  the  local  goveroment  It  was  the  mrt* 
>;rf>w:h  of  a  mission,  and  ts  now  an  independent 
orv.iniiation  There  are  ses-en  departments, 
preparatory,  collegiate,  commrrrc,  mrdi  inc. 
fbarniacy.  traming  school  for  niirsts  and 
f! >»!;  al  archxy>lngy.  It  has  18  stone  buildingv 
a  40-acre  campus,  nine  well-equipped  labora- 
tories, an  anatomical  observatory,  a  halT  of 
sdcacc,  and  hoqiitals  for  women  and  chitdm 
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and  for  eye  diseueS.  The  library  contains 
about  iS.OiX)  volumes.  There  are  about  900 
students  and  70  instructors.  The  Syrians  pre- 
dominate amon^  the  students,  but  there  »  a 
wide  representatioa  of  luitkmalities,  usually  not 
less  than  12.    Instmcticm  is  in  EnRlish. 

SYRINGA,  any  of  several  shrubs.  Popu- 
larly tins  name  has  been  applied  to  the  mock 

orange  (Keniis  Phttadclphus)  which  has  long 
teen  cultivated  in  Kardciis  for  its  handsome 
flowers;  generically,  howevLr,  it  is  the  name  of 
the  libc-  These  two  genera  belong  to  different 
families,  the  Snxifragaceet  and  the  Okacea, 
respectively.  This  confusion  is  a  Icf^acy  from 
lie  old  herbalists  who  united  jasmine,  mock 
orattpc  and  lilac  under  the  one  genus  Syringa, 
a  feat  which  also  accounts  for  the  use  of  the 
rame  jasniinc  for  /'/ii7aJ('//'/iMJ,  among  the  Ger- 
mans. Jasmine  ljclon)s':»  with  lilac  in  the  family 
Oltacta.  The  French,  on  the  other  haiul, 
adopt  Seringa  as  the  pooular  name  for  Phila- 
Mpkus.  See  Jasmine;  LiiJkc;  Philaoelphus. 

SYRINX,  si'rinks.  in  ancici\t  mytholopy.  a 
nymph  beloved  by  Pan,  and  who  turned  into 
reeds  iiAen  fljdng  from  him.  The  Kod  is  said 
to  have  constructed  his  |>ipes  from  tbose  reeds. 
See  Musical  Iwsnttmnrrs. 

SYXPHUS-FLY.  a  fly  of  the  family  Syr- 
pliiitt,  smooth  or  hairy  insects,  often  seen  hov- 
erinr  ahnost  without  motion  over  flowers,  some 

of  ffiem  looking  like  bees.  The  species  are 
numerous  and  the  lar\'se  diverse  in  habits.  Most 
of  the  la't<  r  feed  on  the  roots  or  bulbs  of 
plants,  or  live  in  decaying  wood,  mud  or  sewers, 
or  in  the  water,  or  as  parasites  in  the  nests  of 
wasps  and  bumble  bees,  or  crawling  over  plants 
b  ijoest  of  aphides ;  hence  they  are  sometimes 
ailed  apbis-iions.  The  famiQr  is  very  nu- 
merous. 

8TRTI8,  ser'tls,  two  gulfs  of  die  Mediter- 
lancan  Sea.  on  the  coast  of  Africa;  the  Lesser 
Syrte,  or  Gulf  of  Gabes,  is  on  the  east  coast  of 

Iv.tv.i,  between  the  islands  of  Dschebado  and 
Kerkenah.  The  Greater  Syrte,  or  Gulf  of  Sydra, 
southeast  from  the  latter,  between  Tripoli  and 
die  plateau  of  Barka.  They  form  together  the 
fliost  southerly  part  of  the  SCediterranean.  The 
navigation  of  the  Syrtes  was  anciently  consid- 
ered very  dangerous,  their  shores  being  full  of 
'I'ji'  kiands  and  thtir  waters  impeded  by  sand- 
lianks,  shallows  and  sunken  rocks.  The  only 
iiarbor  is  BcngasL 

SYRUP,  a  saturated  solution  of  suRar  in 
water,  either  simple,  flavored  or  medicated.  In 
preparing'  syrups  the  best  refined  su^;ar  should 
1<  used,  and  either  distilled  water  or  5Uercd 
uin  water;  they  will  thus  be  less  liable  to  Spon- 
uneous  decomposition,  and  will  be  transparent 
without  undergoing  the  process  of  clarification. 
When  vegetable  infusions  or  solutions  enter 
itJto  the  composition  they  should  be  made  per- 
fectly transparent  by  filtration  or  rl.i:  ification 
before  beinR  added  to  the  sugar.  The  proper 
quantity  of  sugar  for  syrups  is  about  two 
pounds  for  every  pint  of  water.  It  is  of  great 
anportance  to  employ  as  ^tlc  heat  as  possible, 
as  a  solution  of  tOfftr,  even  when  kept  at  the 
temperature  of  boiling  water,  undergoes  slow 
decomposition  Syrups  should  be  kept  in  a 
moderate! V  cool  though  not  a  cold  place.  See 
SuGAB  Gkowing  and  Sugab  Makin& 
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SYRUS,  si'rus.  Publius,  Roman  author 
who  flourished  about  43  B.C.  After  I.abcrius  he 
reigned  supreme  on  tbe  Stage,  and  his  mimes 
were  full  of  shrewd  aigrwnniatic  wit  About 
200  apothegms  are  still  extant,  under  the  title 
'WittJcisms  of  Publius  S3rrus.> 

SYSTEM,  the  term  applied  to  the  rocks,  of 
a  given  period ;  thus  we  say  tint  the  Cambrian 

system  of  rocks  was  laid  down  during  the 
Cambrian  period,  the  Tertiary  system  during 
the  Tertiary  period,  etc. 

SYZRAN,  sTz-rany'.  Russia,  a  river-port 
near  the  right  bank  of  the  Volga.  90  miles 
southeast  of  Simbirsk  li  has  nlin'  chunlirs,  a 
monastery,  convent,  grammar  school,  technical 
school  and  banks.  The  manufactures  include 
leather  goods  and  iron-wares.  Trade  depends 
upon  grain,  fish  and  salt,  great  quantitiis  of 
^rain  being  exported.  It  lies  on  the  Rjashsl^ 
JBatouki  Railway.   Pop.  46,234. 

8ZABADKA.  sa'bM-kd,  Htmgary.  in  Ae' 

county  of  Bacs-Bodrog,  25  miles  southwest  of 
SzCKf  din  and  110  miles  southeast  of  Budapest. 
The  faNliioiiable  siunmcr  resort  of  Lake  Palics 
hes  withm  its  confines.  Its  chief  points  of  in- 
terest are  the  schools,  liospitals,  almshouse  and 
music  school.  Agriculture  is  the  chief  occu- 
pation. It  has  considerable  trade  in  fowls, 
fruit,  cattle,  horses,  hides,  wool,  com  and  to- 
bacco. Linens  and  shoes  arc  manufactured. 
Pop.  94.600L 

SZECHUAN,  sa-choo-an',  China,  the  largest 
province  of  the  repubUc,  in  the  west,  with 
Tibet  on  the  northwest  and  ^'lul  nan  on  the 
southwest ;  area,  218,480  square  miles.  It  is 
traversed  and  watered  by  the  Yang-^se-ICUmg 
and  its  afiluents,  is  hilly  throiighoiit,  nioanti^ 
ous  ill  the  west  and  rich  in  natural  prodticts. 
including  coal,  iron  and  other  minerals  Opium, 
silk,  salt,  sugar,  medicines,  tobacco,  hides, 
tnusk,  rhubarb  and  white  wax  (produced  by  an 
insect)  arc  exported  to  the  annual  value  of 
$2$JOHlOOO;  and  Huropean  cottons  and  woolens 
are  inuorted  to  the  value  of  $15,000,000  anna- 
ally.  The  capital  is  Cheng-tu.  the  dilef  com- 
mercial town  Shung-lcing.  which  was  opened  tO 
foreign  trade  in  the  end  of  1889.  Ichang  was 
thrown  open  in  1877.  Pop.  of  province  54,500,- 
OnO.  fSee  Chi.naV  Considt  Baber,  'Travels 
and  Fiesearches  in  Western  China*  (London 
1882);  Bishop,  <The  Yatte  ise  Valley  and  Be- 
yond>  (New  York  1901)  ;  Hosie,  <Thrce  Years 
in  Western  China'  (ib.  1890). 

SZE-MA  KWANG.  si'ma'  kwans'.  Chinese 
statesman  and  anthor:  b.  IW:  d.  lOn.  He  is 

rcnowiird  as  the  author  of  *The  Comprchrn- 
sivc  Mirror  ot  History,'  in  294  hooks,  the  labor 
of  19  years.  It  covers  a  period  from  the  he- 
ginning  of  the  5th  century  b.c  to  a.d.  960. 
Szc-ma  is  also  the  author  of  'Ki-ku-lu>  or 
'Investigations  into  AntiquiQr.'  which  brings 
her  history  down  to  1066  a.d.  He  also  wrote 
a  dictionary  and  numerous  cssajrs  arc  ascribed 
to  him.  Consult  Giles,  H.  A.,  'History  of 
Chinese  Literature'  (New  York  I'aH),  and 
Kemusat,  'Nouveaux  melanges  asiatiques'  (2 
vols.,  Paris  1829). 

SZE-MA  TSTEN.  se'mii'  chen',  Chinese 
author :  b.  163  B.C. ;  d.  89  B.c.  Bom  in  Lungmun, 
Honan,  in  110  KC  he  succeeded  his  father. 
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Sfe-mi  TuL  at  fnad  recorder  and  utrano- 
mer,  and  toMt  vp  tfie  historical  work  begun  by 

him.  It  wa"*  finished  in  91  bc  and  was  named 
'Shiki. '  or  'Historical  kicord*.  '  It  rovers  the 
period  from  lt^>7  to  104  B.C.  He  is  also  noted 
for  reforming  the  calendar.  The  chronology 
settled  by  him  still  prevails  in  China  Con- 
sult Giles,  H.  A..  'History  of  Chinese  Litera- 
ture* (New  York  1901).  and  Hirth.  P..  *  An- 
cient History  of  China'  (ib.  1911). 

SZEBBN.  si'Un.  NAGY.  ndd'y.  or  HER- 
MAN NSTAOT,  her^man-stat,  Rumama,  the 
capiul  of  a  cowMy  of  the'  umt  nane  in 
Transylvania.  It  lies  amid  beautifnl  surround- 

iiu-s,  amonp  which  there  arc  ■several  noted 
lieahh  resorts.  The  city,  which  is  Imilf  partly 
nn  a  hill,  partly  on  a  small  river-plain,  has 
handsome,  w<  ll-pavcd  streets  and  a  larRc  mar- 
ket place.  Anioiik;  the  principal  buildings  are  a 
larse  Gothic  church  dattng  from  the  13th  to  tlie 
16w  century  and  now  used  by  a  Lutheran  con- 
gregation, tne  city  hall,  the  communal  hospital, 
several  larKc  I  arracks  and  the  palace  of  Bruck- 
enthal  coiit. lining;  a  library  and  collections  of 
art  and  antir|ues  There  are  five  institutions 
for  higher  education  in  the  city,  besides  a  cadet 
tchooC  trade  schools  and  a  number  of  minor 
tdioolt.  The  principal  industries  are  the  man- 
ufacture of  doth  and  blankets,  soap,  spirits, 
glue  and  horn  articles,  and  there  are  many 
machine  shops,  taniuries  and  two  lar^;e  brew- 
eries. The  inhaliitants  are  chiefly  German 
Protestants.  The  formerly  important  trade  with 
the  East  has  declined.  NaKy-Szel>cn  was  the 
capital  of  TranQrlvania,  and  from  the  1 5th  to 
the  I7lh  eentiuy  was  very  strongly  fortified.  It 
was  a  city  of  Hungary  until  under  the  Peace 
Treaty  of  1919  with  p,iit  of  Transylvania  it 
wajt  included  in  Kumaman  territory.  Pop. 
■bout  31j00a 


SZEGEDIN.  sig'id-en.  Hungary  capilAl  ef 
the  countv  of  Csongrad,  on  the  Tbeiss.  1W 

miles  southeast  of  Budapest  It  lies  in  a  nur,}iy 
district.  It  has  sufTercd  thi  ravages  of  flo'l 
and  fire,  and  is  now  modern  in  constructic-s 
and  buildings.  Its  public  buildings  are  pre- 
possessing  and  include  municipal  bmlmci 
courts,  barracks,  theatres,  Franciscan  monM> 
tery  with  a  large  and  valuable  hbrary.  luicm^ 
etc.  There  is  a  fine  quay  and  cmhanknoit 
affording  protection  against  further  inundationi 
The  river  is  spanned  by  fine  bridj^cs  for  rail»iT 
and  Rencral  tratVic  The  manufactures  are  soap, 
iprika.  liquor,  soda,  tobacco,  coarse  cloth,  ett 
here  i.s  an  important  trade  in  wood,  corn, 
wool,  cattle,  salt  and  tobacco.  Many  nvrr 
boats  arc  built  in  the  yards  of  Saefcdiau  b 
1S%  it  was  taken  by  the  Tttrics.  bcM  it 
ami]  1686   Pop.  ii.«,.vio 

SZENTES,  sen'tesh.  Hungary,  in  die 
county  of  Csongrad  on  the  left  bank  of  the 
Theiss.  29  miles  northeast  of  SxcgMlia.  It 
contains  many  good  buildings,  among  wWdi  a 
a  Protestant  church  with  a  fine  tower,  o-hr- 
churches  and  a  town  house.  The  trade  deprrti- 
upon  corn,  cattle  and  wood,  in  which  it  na>  i 
large  trade  as  also  in  wine  It  has  a  Sjrstca 
of  muiiu  ipal  tramways.    Pop.  31,5901 

szoln6k.  soKnok.  Hungary,  a  river  port 
and  market  town  in  the  county  of  Jaxygia.  oo 
the  richt  bank  of  the  Thris>  It  is  the  scat  ot 
the  ^'overnment  courts,  a  steamboat  station  arvcl 
the  junction  of  four  railways.  Its  buildings  in- 
clude a  Turkish  mosque  now  used  as  a  chapcL 
the  ruins  of  a  citadel  and  a  Franciscan  oMnat- 
tcry  It  carries  on  an  extensive  trade  in  fruit, 
grain,  cattle,  sail  and  wood  —  cspeciaJly  the 
I.ittcr.  It  was  the  scene  of  a  Hungarian  victor, 
over  the  Austriaas  on  5  March  1M9.  Poe. 
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Tthc  20th  letter  of  the  Enslish  alphabet 
and  the  16th  consonant,  is  a  sharp 
mute  consonant  to  which  d  answers 
as  a  sonant   Its  earliest  form  V.oth 
in  Greek  and  1-atin  was  but  little  «hfferent 
from  that  which  it  still  has;  but  in  some 
I'mbrian  and  Etrurian  inscriptions  it  tS  an 
unrieht  ■stroke  witli  a  small  Stroke  at  the 
tnp  .lantint,'  ripht  or  left:  in  earlv  Phoenician 
and  in  Hebrew  rock  inscriptions  it  has  the  form 
+  or  X  or  y  .  t  h  usually  classed  as  ;i  -:ir(l 
or  voiceless  dental,  but  in  English  pronuncia- 
tion it  inil^it  be  classed  with  the  cerebrals,  being 
made  with  the  tongue  on  the  hard  Jgaiate.  In 
French   and  other  languages  Of  Continental 
Europe  the  /  is  a  true  dental,  for  in  pronoiineinsj 
the  letter  in  those  languages  the  ton|:oie  conies 
in  contact  with  the  teeth    The  same  dilTermce 
exists  between  Eng!i<ih  and  those  other  lan- 
i^afjes  in  the  pronunciation  of  d.   The  digraph 
th  hav  two  valves  in  English*  namely., the  voic©* 
less  dental  fricative  value  which  it  has  m 
th.-irik.  thro~v.  anfl  the  voiced  dental  fricative 
value  in  that,  then :  these  two  sounds  were  rep- 
resented in  the  Anglo-Saxon  alphahet  by  two 
different  characters,  namely  p  for  th  in  thankt 
shrow  and  6  for  th  in  this,  that:  btit  in  Old 
English  manuscripts  there   was  little  consist- 
ency in  the  employment  of  these  characters. 
In  some  variations  of  the  Irish  pronunciation  of 
the  digrapb  th  in  thin,  thorn,  through,  etc..  is 
a  true  aspirate  rather  than  a  fricative,  the  tip 
of  the  tonfruc  is  pressed  against  the  upper 
vums  and  the  breath  emitted  with  force;  but 
in   correct    English   pronunciation   of   this  th 
the  tongue  is  brought  against  the  back  of  the 
front  teeth,  with  very  slight  contact,  and  the 
breath  emitted  between  tongue  and  teeth ;  and 
there  a  a  similar  difference  between  the  Irish 
and  the  English  pronunciation  of  th  in  ihat,  then, 
this,  etc.;  in  the  Irish  pronunciation  the  tongue 
:s  brought  into  full  contact  with  the  teeth.  Ti, 
unaccented,   before  a  vowel  is  usually  pro- 
nounced as  sh:  nation,  nashun,  motion,  moshun; 
t  before  the  <UiAthongal  u  (as  in  use),  has  the 
value  of  tsh;  nature,  Hotskur. —  In  the  corre- 
sponding words  of  English  and  the  lanfrtiaRCS 
akiii  to  it  there  is  interchange  of  /  with  other 
letters;  examples:  Eng.  ll:rec,  Ger.  drci.  (loth. 
thrais;  Lat.  tres,  Gr   trris;  Eng.  thatch,  Ucr. 
Dach,  Lat.  tectum,  Gr.  tegos;  Eng.  brother, 
Ger.  Bruder,  Goth,  brothar,  Lat.  frater;  Eng. 
inf,  Ger.  Thtm:  Eng.  thank,  Ger.  Dank.  Very 
usually  (  in  an  Eiiplish  word  is  rrprrsented  hy  r 
in  the  kindred  German  word;   Eng.  iwu,  Ger. 
man;  Eng;  to//;  Ger.  ZolL 

TNA,  is  an  e>idosive  substance  liavinp 
die  formula  C«i~i(NOi)«NIii  which  is  derived 
fcoa  aniBne  and  has  the  scientific  mune  of 

1195] 


tetranitroanfline  FUndieim,  who.  in  1910, 
proposed  to  use  it  as  a  coniRierdal  enilosive 
as  it  was  more  powerful  than  any  snbstanco 

then  in  use,  manufactured  it  from  commercial 
dinitrobenzene  hy  treatine  the  latter  with  a  solu- 
tion of  sodium  bisulphaie  and  then  nitrating 
the  product  thus  obtained  with  mixed  acids  at 
C.  or  lower.  The  TNA  separated  in  yellow 
crystals  which  when  washed  and  dried  bad  a 
specific  gravity  of  \9ot  and,  when  heated  at 
the  rate  of  5  C.  per  minute,  a  melting  pK)int 
of  216°  C.  and  an  explosion  point  of  260°  C. 
Its  rate  ot  detonation  is  5,5()0  meters  per  second. 
It  is  an  efficient  agent  for  re-enforcing  detona- 
tors and  as  a  booster,  but  its  stabiUtjr  is  quei^ 

tioned. 

TNT  or  TRINITROTOLUENE.  See 

TrIN  n  ROTOLUENE. 

»TNX,  an  explosive  substance  having  the 
formula  (CH,),C.H(NO,).  and  whose  scientific 
name  is  trlnitroxylene.  It  is  produced  by  nitrat- 
injj  the  aromatic  hytirocarbon  known  as  xylene 
with  mixe<l  acids  and  fuming  nitric  acid.  Sev- 
eral different  compounds  haying  the  same  per- 
centage and  radical  composition  may  be  formed 
bat  the  one  produced  in  largest  amount  and 
the  one  most  sotight  is  the  tnnitrometaxylene. 
This  when  pure  crystallizes  from  aloohoi  in 
milk-white  lamclUe  which  when  slowly  heated 
meh  at  176"-177°  C.  TNX  is  used  cither  alone 
or  in  admixture  with  ammonium  nitrate,  as  a 
bursting  charge  for  high  explosive  shells.  It 
has  also  been  used  as  a  component  of  blasting 
explosives  siidi  as  monachite. 

T  RAIL.  See  Rails  AND  SnUCtintAt 
SnAfRS.  Manuvacture  ok. 

T-SQUARE,  a  ruler  used  by  draftsmen, 
made  similar  to  the  common  L-s&iped  square^ 
but  of  wood,  and  in  the  form  of  a  T.  It  is 
often  graduated  in  the  edges  and  is  convenient 
for  ruling  liisc^  at  right  angles  to  a  liase.  Some- 
times the  long  arm  i.s  ni.ide  ;uljusia!:ile,  so  that 
it  may  also  be  used  for  drawing  atiglcs. 

TA-KU,  tileoo',  China,  a  small,  fortified 
town  situated  near  the  head  of  the  Gulf  of 
Pe-chi-li,  southeast  of  Tien-tsing,  and  about 
m  miles  southeast  of  IVking.  It  is  important 
as  guarding  the  entrance  to  the  Yung-iing 
River.  It  has  been  the  scene  of  several  engage- 
ments and  was  captured  hji  the  Allies  in  19Q0, 
and  after  the  war  remained  gamsoned  by 
German  ir^ 'r-?^ 

TA-LIEN-WAN,  ta'len'wan'.  Manchuria,  a 
hay  on  the  east  side  of  the  extremity  of  the 
Liao-tung  Peninsula,  about  40  miles  northeast 
of  Port  Arthur.  The  British  fleet  occupied  it 
in  1860.  It  is  within  the  territonr  leased  to 
Russia  in  1396.  At  its  head  is  the  mtfAem 
port  of  Dahiy  (q.v.)  whidi  was  opened  t9 
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foreign  trade  in  1901  Tlic  constniriinn  of  a 
Russian  naval  station  wa'-  well  advance <i  when 
the  Kus&o-Jap.tni  t  War  t  rokc  oiii  in  I'lM  and 
the  bay  became  the  scene  of  war  operations. 
The  majoiiiiiig  territory  passed  to  Japan  in  1905. 

TAAFFE.  ta'fc.  Eduard  Francis  Joseph 

von,  Austrian  statesman :  h.  PraKuc,  ^  Feb. 
1H.U:  (I  Klli>.cliau.  2")  Nov.  18')5  He  was  of 
Irish  descent  and  a  Baron  of  Ballymote  as 
well  as  Visoount  of  Austria;  was  educated  at 
the  University  of  Vienna  and  entered  the  civil 
service.  Promotion  followed  rapidly  and  in 
1867  he  became  Minister  of  the  Interior.  In 
the  following  year  he  also  served  as  acting 
Minister- President.  He  had  ctm  red  politics  as 
a  German  liberal,  hut  manifested  a  KrowiiiR 
tendency  toward  Federalism,  which  he  n^ardcd 
as  the  only  means  of  reconciling  warring  fac- 
tions. In  1870  he  joined  with  two  of  his  col- 
leagues in  urging  upon  the  emperor  a  policy 
in  the  direction  of  Federalism  with  autonomy, 
bat  being  defeated  in  this  endeavor,  he  resigned. 
In  1871  he  became  governor  or  Tyrol  and 
VorarlhcrR  In  1R70  he  was  a^uin  made  Min- 
ister of  the  Interior,  lt>rmcd  a  new  Cabinet 
and  remained  at  its  head  until  IH'JJ  Devotion 
to  the  cause  of  the  emperor  was  Taaffe's 
sir<nik;eM  trait,  am!  a-  tlii^  involved  the  con- 
solidation of  the  antipathetic  nationalities  of 
.\uMria.  he  bent  every  effort  in  that  direction. 
He  woriced  not  through  one  party,  Inil  with 
any  party  which  by  opportune  measures  coold 
lie  brought  to  support  his  polic>-,  and  he  re- 
lied mainly  upon  private  efforts,  for  in  public 
he  was  an  inferior  '■peaker,  In  ISO.^  he  was 
defeated  in  his  purpose  to  extend  the  fran- 
chise and  his  retirement  from  public  life  dU 
rectly  followed 

TAAL,  ta-al',  Philippines,  pueblo,  province 
of  HataiiK's.  Luzon,  on  nalayan  Hay  at  the 
mouth  of  the  Pun^ipil  River.  IJ  miles  north- 
west of  Bat.angas.  and  al>out  50  miles  south  of 
Manila.  It  is  named  after  an  older  town  on 
l^kc  Taal  that  w.i^  destroyed  in  the  voteuijc 
disturbances  of  1754.  The  iwople  are  mostly 
Tsgalogs.  It  is  connected  with  Bataiwas  and 
other  towns  by  hivrhway,  has  a  well-sneltered 
anchoratre  md  carries  on  an  important  coast- 
wise trade.  .\L.'tiruItnrc,  stock-raiMHK'  aiid  fish- 
ing are  also  important  industries  of  which  Taal 
is  the  centre,  and  sulphur  deposits  are  found 
in  the  vicinity.  The  tcmn  is  well  built  on  a 
terraced  hill,  is  an  important  militar>-  station 
and  one  of  the  largest  municipalities  in  the 

Jrovincc.    It   has   good   schools.    Pop.  about 

TAAL.  Philippinrs.  a  l.-vke    See  BoMBoyr. 

TAAL,  Philippines,  a  volcano  on  H'  nihon 
Island  in  lake  Bomfmn  or  Taal.  pr  ovince  of 
Batangas,  Luzon,  about  40  miles  south  of 
Manila.  The  island  from  whidi  it  rises  is  14 
miles  in  circumference:  its  greatest  height  is 
to  the  southwest.  1.067  feet  above  the  level 

of  the  lak(  :  frf)m  this  point  it  de'scrnd"!  and 
then  ri»cs  to  a  bright  i>f  THtl  foei  in  the  north 
The  crater  i-  oval  and  the  walls  steep;  at  the 
l-a^e  are  two  sframing  lagiinas  It  suppliej 
largr  quantities  of  itilphiir  The  l.ist  eruption 
ie(  i>rdrd  took  place  in  191);  eruptions  also  <jc- 
nirre.f  in  I70<).  1715.  1714.  1731.  1747.  17S4.  m 
1873  and  Wtl. 


TABACO.  ta-KiTco,  pneblo,  province  of 
.'Mbay.  I.iizon,  on  T.ib.Hii  Hay,  east  C'ast,  15 
miles  m  rth  of  Alba\.  ibe  prouiui.il  capital.  It 
has  the  deepest  and  best-sheltered  harlwr  in 
the  province  and  carries  on  a  large  trade  with 
Manila,  bcin|(  third  port  in  Albay  in  the  im- 
portance of  Its  shipping.   Pop.  abont  2S.O0QL 

TABARD,  in  the  times  of  the  Tudors.  a 
tiinic-like  garment,  worn  o\er  the  armoi,  cov- 
ering the  l>ody  before  and  behind  and  reaching 
U-low  the  loins,  but  open  at  the  side  from  the 
shoulders  downward;  it  had  wide  tkevcs  ur 
flass  reaching  to  the  elbow  and  wat  generally 
embroidered  with  the  anus  of  die  wearer  or 
if  worn  by  a  herald,  widi  diosc  of  hia  lord  or 

sen  ereigil. 

TABARI.  ta-ba'rC^  Abu  Jafar  Mohammed 

Ibn  Djerir,  Mohammedan  theologian  and  his- 
torian: b.  .\mul,  Tui>eristan,  839;  d.  Bagdad, 
923.  During  the  Arst  half  of  his  Ufe  he  wioened 
the  area  of  his  learning  and  experience  by 
traveling  from  one  centre  to  another  of  Nfo>1cm 
religion  and  speculation  between  easierii  Per- 
sia anil  1  .;>pt,  devoting  himself  to  the  perusal 
of  the  Koian  and  the  acquisition  of  ail  the 
lore  which  jurisprudence,  tradition,  historv  and 
philoloK>-  had  contributed  to  the  elucidation 
of  the  Mohammed.in  scriptures.  In  about  881 
he  settled  at  ^Bagdad  and  employed  the  fmita 
of  Ms  investigaoon  as  a  teacher  and  writer 
in  Arabic.  His  principal  works  are  the  'Tefstr' 
or  'Exegesis,*  which  contains  a  complete  col- 
lection of  the  existing  and  independent  roin- 
mentarirs  of  all  interpreters  of  the  Ki  ran,  with 
large  additions,  original  and  compiled,  from 
abstruse  sources.  It  filled  25  large  m.inuscript 
volumes  and  was  published  in  35  numbers  of 
the  Zeiuchrift  itr  DeuUcken  Morgenlamd' 
ischm  Gesellschaft  (1881).  His  other  work  is 
somewhat  less  iaqiortant.  being  a  history  of 
the  world  ('Aimals*)  from  creation  to  914  A  O 
TABASCO,  ta-baslto,  Mexico,  a  state  situ- 
ated at  the  head  of  the  Gulf  of  Campeachy 
and  bounded  by  the  states  of  Vera  Cru/.  Oiia- 
pas  and  Campeche.  It  is  one  of  the  smallest 
states  of  the  Confederation,  its  area  being 
lOjOTZ  square  miles.  The  surface  consists  al- 
most entirely  of  a  great  flat,  sloping  gradually 
to  the  sra,  1  tit  in  many  parts  >o  low  that  it  is 
subject  to  iiniiniatioiis.  The  streams,  thoinrh 
numerous,  are  short  and  shallow  and  are  gen- 
erally obstructed  at  their  mouths  by  saiid- 
l>ars.  The  Tabasca,  or  CsijaKa.  River,  however, 
is  navigal'Ie  for  K)  miles  and  the  Usmacinta  for 
175  miles  The  climate  it  excessively  hot.  par- 
ticubrly  along  the  coast,  and  in  the  marshy  dis- 
tricts very  niwealthfnl.  A  larKe  portion  of  the 
state  IS  still  covrrrd  with  primxval  forests. 
The  principal  ciihi%atcd  crops  are  cacao,  coffee, 
dve-wonds.  vanilla,  indigo,  tobacco  .-nid  sugar 
The-  inhabitants  are  chiefly  Indians.  The  capital 
is  San  Juan  Bautista.  Popi  of  the  state  aMtn 
190.000. 

TABA8HBBR,  or  TABASHIIL  a  ir- 

markable  subsiance  (m  r., <;innally  found  In  the 
holU)w  joints  <tf  certain  srvcics  of  bamboo  and 
other  larkje  grasv^.  It  i>  i  .rdiiiarilv  sought 
for  by  splittiiik:  open  tho<r  bamU>o  sti  m>  which 
gu  e  a  ratthnu'  s<i|iii(l  when  *h.ik< n  It  is  espe- 
cially .apt  to  be  fotitid  111  the  hiimhuia  arum' 
dtnacra  of  Indian  and  other  related  species 
of  Japan,  China,  Java  and  the  Aodes  MoaB> 


Digitized  by  Google 


TABB^TABBB  DOK8ALI8 


IMT 


bibs.  During  dw  rasnd  growth  of  die  bamboo 

shoot?,  their  solid  joints  become  hollow  and 
arc  partially  filkd  with  water  containing  silica 
in  solution.    The  development  of  the  foliage 
leads  to  active  transpiration;   the  water  ab- 
sorbed from  the  soil  quickly  disappears  and 
Ubasbeer  is  the  residue.  It  is  at  first  ielly-like, 
but  gradually  soNdifies  into  small  milky-white 
lBa5<:ps.    Phvsirally  and  chemically  these  are 
practically  identical  with  the  hydrophanc  variety 
of  the  mineral  opal.    It  is  an  open  question 
whether  labashcer  should  be  registered  as  be- 
longing to  the  mineral  or  the  vegetable  king- 
dcMD.  It  is  essentially  a  hydrous  silica,  the  lime 
and  potash  which  are  often  present  being  doubt- 
less simply  impurities.    Its  o>ptical  properties 
are  most  remarkable.  Accordinp  to  Brewster, 
It  has  a  lower  index  of  refr;irtion   ihaii  any 
other  solid  or  liquid,  its  refractive  power  being 
not  only  lower  than  water,  but  so  much  lower 
as  to  be  almost  intermediate  between  water  and 
air.  The  material  is  iiotropic,  opateseent  and 
rmailiably  phos^wicieent  It  becomes  inms- 
psrent  when  saturated  with  water  and  is  re- 
aurkably  porotis   It  probably  possesses  greater 
absorptive    power    than    any    other  mineral, 
Rrewster  claiming  that  the  pores  occupy  two 
and  one-half  times  as  much  space  as  the  silica 
itselt  notwithstanding  the  fact  that  they  are 
inyisiMe  even  under  very  high  powers  of  the 
flBcroscope.    Prom  time  immemorial  it  has 
been  hiehh    esteemed  in   the  Orient   for  its 
suppo<;r<i   medicinal   properties.    A  knovvlodge 
of  thr  '^ulisi.ince  was  introduced  into  Europe 
by  the  Arabian  ph>'sicians  and  its  name  is  uf 
Arabic  origin.    Much  so-called  tahashcer  in 
Tnrlcey  and  Asia  Minor  is  artifidaL  Consult 
ffttture  (Vol  XXXV.  p.  488,  1887). 

TABB,  John  Banister,  American  poet :  h. 
Amelia  County,  Va.,  22  March  W^:  d.  1909. 
After  private  study,  he  was  .-ippomird  in  1862 
captain's  clerk  to  the  Confederate  blodcade* 
nmner  R.  E.  Lee.  but  in  1864  was  captured 
and  held  prisoner  for  seven  months  at  Point 
Lookout,  Md.  He  studied  music  in  Baltimore, 
taught  there,  and  at  Racine  College,  Michigan, 
,ind  after  courses  at  Saint  Charles  College, 
Fllicott  City.  Md  ,  and  Saint  Mar/s  Seminary, 
Baltimore,  was  ordained  in  IS&i  to  the  priest- 
hood of  the  Roman  Catholic  Church.  Later 
he  was  professor  of  English  at  Saint  Charles. 
He  privately  printed  a  book  of  'Poems'  in 
1884,  and  from  that  time  wmtc  largely  for  the 
magarines,  gathering  his  contributions  at  in- 
tervals in  \arious  collections.  His  volumes  are 
'Poem<;';  'Lyrics';  'An  Octave  to  Mary*^ 
'Rules  of  English  Grammar';  *Pocms  Grave 
andGay'  (1899)  < Two  Lyrics'  (1000);  <Lafer 
Poems*  (1910).  Ingenious  in  ma.tfcr.  compact 
"I  form,  his  favorite  length  is  the  quatrain 
disiingtiished  by  an  effectively  simple  diction. 

TABBY,  a  variety  of  ridi  watered  silk 
which  has  undergone  the  operation  of  tabbv- 
•ng  or  being  passed  through  a  caleiulcr,  the 
rolls  of  which  arc  made  of  iron  or  c<.p[>,r 
variously  figured,  which,  bearing  unequally  on 
the  stuff,  renders  the  surface  unequal,  so  as 
to  reflect  the  rays  of  light  differently,  nuddng 
the  representation  of  waves  thereon. 

TABBYITE,  a  variety  of  asphalt,  scml- 
Mittle,  semi-waxy,  containing  a  small  percent- 
»8e  of  ceresin;  readily  fusible,  freely  solnbk 


in  cariion  disulphide;  used  in  nudcing  paint, 

\ari)ish,  rubber  substitute  and  pavings.  Occurs 
with  other  bitumens  in  Wasatch  County,  Utah. 

TABERNACLE  (from  Lat  tabcmaculum, 
a  tent),  the  tent  in  which  the  Ark  of  the  Cove- 
nant was  deposited  during  the  wanderings  of 

the  Israelites  in  the  wiTdcmess  and  subse- 
quently ui  Palestine  until  the  erection  of  a 
permanent  building  at  Shiloh.  When  this  build- 
ing was  erected  does  not  appear  in  the  Scrip- 
tures, but  1  Samuel  iii,  3,  clearly  shows  that 
it  existed  in  the  early  days  of  the  pro^et 
The  building  in  which  the  Ark  was  ts  mere 
spoken  of  as  a  temple.  The  saiictit>'  which 
attached  to  the  Jewish  tabernacle  led  to  the 
use  of  the  word  by  Christians  to  designate 
places  considered  peculiarly  sacred  and  in  the 
Roman  Catholic  Church  the  name  is  given  to 
the  receptacle  in  which  the  consecrated  ele- 
ments of  the  Eucharist  are  retained.  This  is  a 
small  structure  of  marble,  metal  or  wood,  placed 
over  the  high  altar  and  reserved  exclusively 
for  the  Eucharist.  Tabernacle  is  also  iij  occa- 
sional use  as  a  designation  of  Protestant 
churches.  See  Ark;  Pyx. 

TABERNACLES,  Feast  of,  one  of  the 

solemn  yearly  feasts  of  Israel,  directed  bv  the 
Lord,  as  set  forth  in  Leviticus,  ch,  xxifi.  It 
is  there  commanded  that  the  l.sth  d.ay  of  the 
7th  month  shall  be  the  Feast  of  Tabernacles, 
to  last  for  seven  days.  On  the  first  day  there 
should  be  a  holy  convocation  and  no  ser- 
vile work  should  be  done  therein.  'Seven  da3rs 
ye  shall  offer  an  ofPering  made  by  fire  unto 
the  Lord;  on  the  ciphth  day  shall  be  a  holy, 
convocation  uruo  you,  and  ye  shall  offer  an 
offering  made  by  fire  unto  the  Lord :  it  is  a 
solemn  assembly,  and  ye  shall  do  no  servile 
work  therein."*  The  Lsraelitcs  were  further  di- 
rected to  take  bou^s  and  branches  of  trees 
and  willows  and  to  dwell  in  booths  seven  days, 
to  lemind  them  of  the  time  when  thcv  dwelt 
in  booths  in  the  exodus  from  EtrM^t-  All  ortho- 
dox Hebrews  obsirxe  the  Eea--t  of  the  Taber- 
nacles, which  comes  in  the  latter  part  of  Sep- 
tember. See  Jvm  Atro  JtmAisM. 

TABES  DORSALIS,  nn  afTcction  of  the 
nervous  svstem  akin  to  locomotor  ataxia  and 
paralysis.  It  is  characterized  by  a  lack  of  power 
in  harmonizing  the  action  of'  certain  muscles, 
the  absence  of  such  co-or^ating  power  being 
apparent  first  in  the  lower  extrcn)ities»  making 
the  gait  straggling  and  unsteady.  There  is  no 
true  paralysis,  but  sensitiveness  is  diminished ; 
the  loss  of  power  proceeds  and  the  later  st.iges 
of  the  malady  are  marki  li  I  y  such  symptoms 
as  disordered  vision,  incontinence  of  urine  and 
exhaustion.  The  duration  of  the  disease  varies 
from  a  few  months  to  several  years.  Its  causes 
are  obscure.  A  peculiar  diange  In  the  posterior 
columns  of  the  spinal  cord  and  in  the  posterior 
or  sensory  roots  of  the  spinal  nerves  acccm- 
paiiies  it.  Prolou^'ed  c.xposure  to  colil  ;uid 
damp,  drunkeiuiess,  sexual  excesses,  masturba- 
tion, etc.,  ha\  e  tteen  res[arded  as  causes.  Many 
authorities  believe  that  it  is.  in  many  instances, 
or  even  exclusively,  a  remote  result  of  syphijis. 
It  is  alleged  to  be  more  common  in  men  than 
in  women  and  sutijects  between  the  ages  of  3l) 
and  50  arc  said  to  be  most  liable  to  it.  The 

Saticnt  has  an  unsteady  gait  and  walks  like  a 
rankcn  person,  bat  soon  rcoovcrs  his  bear- 
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ing  in  some  degree.  A  di/Ticulty  in  carrying 
out  the  intents  of  the  will  is  cxpcncnccd  and 
in  picking  up  an  object  one  hand  is  employed 
to  steadiy  the  other.  When  the  ^es  arc  shut 
the  patieiit  walks  with  extreme  difhculty.  Tabes 
dorsalis  may  be  distinguished  from  disease  of 
the  cerchcllum  by  al»scncc  of  the  characteristic 
p.iin  at  the  back  of  the  hi  ad,  and  of  \<>riiitnis- 
Thc  progress  of  the  disca>c  may  be  retarded, 
but  the  prospect  of  cure  is  nearly  hopeless. 
The  treatment  is  limited  to  improvem»'nt  of 
the  general  health:  warm  clothing,  nutritious 
food  and  rest  are  the  chief  items.  Salvarsan 
is  sometimes  injected  directly  into  the  spinal 
colnmn  with  Rood  resnlts.  Consult  Osier,  Wil- 
liam, 'Practice  of  Medicine'  (New  York 
1912). 

TABLAS,  ti'biM,  Philippines,  the  brgest 
and  most  western  island  of  Komhl6n  province, 

15  miU-s  Tuirth  of  ihc  island  of  I'anav  ;  length, 
north  and  -otiili,  40  miles;  widih,  13  miles; 
aria.  320  s'I'mk  nnlc>.  The  island  is  moun- 
tainous; the  lushest  peak,  in  the  extreme  north* 
CMt,  has  an  elevation  of  2.405  feet;  the  coasts 
are  mostly  abrupt:  on  the  west  coast  are  sev- 
eral Rood  anchorages  for  small  craft;  Loog 
has  the  best  harbor  There  arc  no  good  roads 
and  few  traiK;  commiinii  .itntn  between  the 
liiwtis.  which  are  all  on  the  coast,  is  by  sea. 
The  chief  industries  are  agriculture,  stock- 
r.ii sing  and  fishing:  but  these  are  almost  entirely 
fur  domestic  purposes.  The  island  is  heavily 
wooded,  but  lacfc  of  communication  with  laiger 
islands  has  prevented  the  development  of  the 
forest  resources.  Pop.  alxiiit  26.000 

TABLE-LAND,  or  PLATEAU,  an  ele- 
vated flat  tract  of  country  of  considerable  area, 
in  ordinary  usage  the  term  is  aoplied  to  nicfa 
fbt  areas  elevated  above  1,000  icet  from  sea- 
level.  The  le^'el  character  of  the  plateau  may 
he  due  to  the  hnri/onfality  of  the  strata  com- 
posing it.  the  '.nriace  beiim  formed  by  a  rc- 
sist.iiit  stratum,  or  it  may  be  due  to  snbaerial 
or  marine  denndation  of  a  flexed  and  folded 
motmtain  rcgi<  n.  the  erosion  having  proceeded 
so  far  as  to  reduce  the  region  to  a  nearly  level 
tract  or  i»eneplain,  which  is  then  elevated  bodily. 
Any  portion  of  the  ancient  mountain  system  not 
worn  sway  will  rise  as  a  pe.ik  or  mi  iintain 
rani^'e  .dove  the  peneplain  surface,  and  (  'i^  i 
tutc  a  monadnock  A  plateau  of  this  t\pe 
that  is.  an  elevated  peneplain -  - may  be  re  .idily 
recognized  by  the  disagreement  of  the  slope  of 
the  strata  composing  it  with  the  level  surface 
of  the  peneplain,  the  two  not  infrequenily  m.ik- 
itiK  an  ancle  of  90  deirrees  with  e.ich  other. 
When  .1  young  plain  of  dei'ovMion  w  ith  horizon- 
tal strata  is  elevated  into  a  pi  (t<  an.  and  the 
ri\  er>;  !>■  x'in  to  rut  tbeir  cb.u  i  i  K  down  into 
it,  i'  is  in  ihc  beginning  of  its  first  gcograjphic 
c>Tle.  If  it  remains  stationar)-  at  the  altitude  to 
which  it  was  nuvd,  the  rivers  will  e\'entually 
incite  their  diannrls  to  ^uch  a  depth  that  their 
bed  from  orean  to  head  is  almost  pi  rferily 
graded  Then  lateral  erosion  will  wid<ii  the 
valley  l>i  (tom<.  anrl  reduce  the  portii  iis  tif  the 
plateau  Idtween  the  river  v.i!'i\^  until  finally 
these  separating  remnants  of  -h.  plateau  have 
dwindled  to  such  an  extent  that  they  appear  as 
ridges  or  peaks  risins  from  a  level  plain,  which 
latter  is  the  re^tilt  of  the  cont'in  nrc  r  f  all  the 
river  valleys  cut  into  the  former  plateau.  This 
is  the  bcgnming  of  the  peaeplam  stage,  and 


continued  erosion  will  bring  the  surface  nearer 
to  a  perfect  plain  not  far  alove  sc.i-lcvdL  U 
this  is  reached,  the  first  cycle  of  geographic  dl^ 
vclopment  is  complete.  The  sccaad  cycle  b  t»> 
augu  rated  by  a  re-elevation  of  the  hind  into  a 
new  plateau,  when  the  whole  procei^s  will  br 
repeated.  In  like  manner  a  folded  tnouLiain 
region  may  be  worn  down  to  a  peneplain,  aad 
re-elevated  to  enter  upon  the  next  cycle  of 
erosion.  Most  plateaus  are  probably  elevated 
peneplains,  cither  of  horiaootal  sirau  or  of 
more  or  less  siroogly  folded  and  truncated 
strata.  Into  these  the  present  drainage  has  in- 
cised itself  more  or  less  successfully.  Thu*  tbr 
New  Kngland  region  i>  a  peneplain  plateau,  of 
inclined  strata,  whose  surface,  moderately  rr- 
dissccted  by  streams,  slopes  gently  toward  the 
coa>t.  Southern  New  York^  western  Pennni- 
vania,  Ohio  and  other  districts  are  part  of  a 
plateau  in  which  the  strata  are  nearly  horizon- 
tal and  which  has  l>een  more  or  less  strong:!; 
dissected.  This  exui.d^  si,!i(b\^ard  into  Ten- 
nessee where  it  is  known  as  the  Cumberland 
plateau.  It  is  probably  past  its  first  cycle  of 
erosion,  and  appears  to  have  been  a  peacpW^ 

Among  other  noteworthy  platcans  of  Konh 
America  are  the  "High  Plateaus*  of  samfccni 
ITiah,  which  range  in  elevations  from  7,000  to 
9..s(X)  feet  above  the  sea.  th(ir  elevation  bcini; 
connected  with  that  of  the  \\  asalch  Kant^r  of 
mountains.  Iktween  the  Kocky  and  Sierra 
moimtains  extends  a  broad  plateau  froo  Mex- 
ico northward  throtigh  British  America.  It 
averages  from  3,000  to  5.000  feet  in  ekvatsoa, 
and  is  deeply  dissected  by  the  caAons  of  the 
Colorado,  the  Columbia  and  other  rivers.  The 
portion  included  between  the  two  nvcrs  named 
IS  called  the  Cireat  F.asin  It  is  bounded  on  the 
east  by  the  Wasatch  Mountains,  and  on  the 
west  by  the  Sierra  Nevada  and  Cascade  ranges^ 
gad  M*  a  width  of  nearly  500  miles,  with  aa 
elevation  of  4.000  to  5,000  feet.  It  has  no  out- 
side drainage,  and  hence  the  streams  arc  s.h<<rt. 
and  the  w.iler  !>odies  s.ilinc  (ircat  Salt  Lake 
aixl  Mono  Lake  in  I  .tlii'orni.i  .ire  re^jxrctively 
on  the  eastern  and  western  side  of  this  pla- 
teau, and  the  surface  between  is  arid  and  more 
or  less  desert  Simikir  conditions  exist  in  the 
Mexican  extension  of  this  ptaiean.  A  UidKr 
type  of  table-land — to  which  the  name  intcr- 
mont  plateau  ha>i  been  applied  —  is  found  in  the 
Kreat  i)lateau  of  Ti!-ei  hctwecn  the  Him.il.ixas 
and  the  Kuen-lun  Mountains.  Its  altitude  ti 
about  13.(KH)  feet,  while  the  enclosing  moun- 
tains rise  from  25.000  to  29j000  feet  in  facighL 
It  is  1,200  nules  long  from  east  to  west,  and 
half  as  wide  The  plateau  of  Quito  is  lOKXi 
feet  above  S(^-I(\el  and  surrounded  by  loti> 
peaks  rising;  Jil.lM)  feet  or  more  That  of  Ik»- 
livia  h.ts  an  elevation  of  12,'AX)  tcct  with  Lake 
Titicaca  at  12.K3U  feet,  and  thc  city  of  PoIom  at 
1J.3J0  feet  elevation. 

The  plateau  of  St»in  averages  2,250  feet  ia 
ele\-at5on,  that  of  .\uvert;iie.  in  France.  al»out 
l.lOt)  feet.  Havana  is  a  plateau  rising  l.tti") 
feet  Persia  is  another  from  2,(>lX)  to  4,00l)  fctt 
alH've  the  sea  The  Abyssinian  plateau  ia 
Africa  averages  7j00O  feet  above  the  sca^jwhilr 
much  of  thc  Sahara  region  is  about  1.500  fed 
above  sea-level.  The  table-land  character  of  all 
these  regions  appears  only  in  a  general  \-if* 
Owing  to  the  dissection  of  the  plateaus  they  ap- 
pear as  a  rale  anjrthmg  hut  levei  to  the  tnvelcr 
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ooless  a  comprcbaislve  view  from  a  summit  if 
obtained.   Many  of  the  larger  plateau*  are  also 

traversed  by  mountain  ridges. 

TABLB  i;aWN.TBMMI8.  '  See  Pino- 

Po.va 

TABLB  MOUNTAIN,  Cape  Colony,  Af- 
rica, a  Hai-tDpped  mountain  with  nearly  per- 
pendicular sides,  situated  just  south  uf  Cape 
Town.    Its  height  is  3,540  feet. 

TABLB  TURNING,  in  psychical  phe- 
nomena, the  tipping  or  moving  of  a  table  at  a 

sc.'tr.cc,  usu.'illy  at  ^'utherings  of  believers  in 
spiritual  mruii  fc-tatiniis.  A  number  of  persons 
form  a  circle  round  a  table,  on  which  their 
outstretched  fins^'crs  lightlj'  rest.  They  assume 
a  passive  state,  usually  sitting  in  a  dim  light, 
and  sometimes  listening  to  soft  music.  Atter 
a  time  the  table  beRins  to  move,  and  on  some 
occasions  to  answer  questions  either  by  tilting 
or  rappinf?  at  appropriate  letters  as  the  alpha- 
bet repeated.  Faraday  was  of  opinion  that 
a  rotary  impulse  was  unconsciously  imparted 
to  the  table  by  those  who  stood  around  it,  and 
it  has  iwcn  pointed  out  that  pushing  mny  take 
phce  widiout  any  dltttnct  eonsdousness  on  the 
part  of  those  who  pu<.h,  and  that  expectant  at- 
tention is  known  to  produce  such  a  state  of  the 
muscle^  as  would  occasion  this  unconscious 
pushinyf.  The  principle  involved  is  the  same  as 
in  planchette  and  the  ouija  board,  and  has  been 
investigated  exhaustively  by  the  Psychical  Re> 
search  Society.  Consult  Podmore,  F..  ^  Modem 
Spiritualism*  (Londoo  1902).  See  SmiroAL" 

ISM. 

TABLEAUX  VIVANTS.  tab'lG  vO'vaii 
(French  "living  pictures*),  arc  representations 
of  scenes  from  history  or  fietitm  by  means  of 
fmoM  grooped  in  the  proper  manner,  placed 
m  appropriate  postures,  end  remaining  silent. 
They  are  supposed  to  have  been  first  introduced 
by  Madame  de  Genlis,  instructress  of  the  chil- 
weri  •  I  ilh   Duke  of  Orleans. 

TABLES.  Lunar.    See  Lltnar  Tarlfs. 

TABLINUM,  in  Kf>man  antiriuity.  an  a|)art- 
ment  in  a  house  in  which  were  depositetl  the 
genealogical  records  and  archives,  and  all  docu- 
awnts  commemorating  the  exploits  which  liad 
been  performed  by  members  of  the  family,  or 
which  were  connected  with  the  high  omces 
which  any  of  (hem  had  filled.  It  was  usually 
located  opposite  to  the  entrance. 

TABOO,  or  TABU,  a  word  of  very  ex- 
tended mcamn^  used  by  South  Sea  Islanders,  to 
dmote  somethmg  consecrated,  sacred,  forbid- 
den to  be  touched,  or  set  aside  for  particular 
uses  or  persons.  It  is  applied  both  to  persons 
and  things,  and  both  to  the  object  prohibited 
and  to  the  persons  against  whom  the  prohibi- 
tion extends.  Thus  a  consecrated  piece  of 
ground  is  taboo,  the  act  of  consecrating  it  is 
caOed  taboo,  and  the  persons  who  are  excluded 
ffom  entering  are  also  swd  to  be  tabooed.  It 
is  taboo  among  certain  tribes,  for  any  inferior 
to  touch  the  1  (  ;1\  of  a  chief  living  or  dead,  or 
^ythuig  belonging  to  him ;  to  eat  in  his  pres- 
ence, or  anything  he  has  touched;  to  cross  his 
threshold  otherwise  than  on  the  hands  or 
Icnees.  or  to  mention  his  name.  A  particular 
article  of  food  is  sometimes  tabooed  at  a  cer- 
tui  season  in  order  to  preserve  it  against  a 
•tason  of  scarcity,  etc.  In  the  case  of  a  serious 
infringement  of  the  taboo  the  punishment  is 


dealli;  in  less  lieinods  eases  a  sort  of  outlawry, 
the  ndghbors  being  permitted  to  appropriate 

or  destroy  the  offender's  goods. 

The  word  "taboo"  has  been  adopted  into 
English  to  desi^iiate  similar  customs  among 
races,  apart  from  those  from  which  the  term 
was  derived ;  and  has  assumed  a  colloquial  sense 
which  is  altogether  non-religious  and  negative, 
though  the  word  was  originally  used  more  to 
designate  definite  religifMis  ceremonies  that  were 
obligatory  upon  the  tribe  or  upon  the  individ- 
uals composing  it  These  ceremonies  were  ob- 
served at  certain  stated  times  and  under  cer- 
tain conditions,  generally  in  connection  with 
important  underlakiii^s.  In  many  Indian  tribes 
of  America,  the  warrior  who  succeeded  in  kill- 
ing an  enemy  was  required,  on  his  return  to 
bis  bome^  to  undergo  certain  purification  cere- 
monies before  he  could  again  resume  his  former 
relations  with  the  members  of  his  tribe.  Until 
these  ceremonies  had  been  perfurmeil.  not  only 
were  these  former  relationships  tabooed  to  him, 
but  he  was  himself  tabooed  to  the  tribe;  and 
any  one  violating  the  conditions  of  the  taboo 
became  himself  tabooed.  Always  during  the 
period  of  duration  of  the  taboo,  the  individual 
or  individuals  subject  to  it  are  denied  the  exer- 
cise of  certain  privileges.  TTie  taboo  may  be 
temporary  or  permanent;  it  may  be  ceremonial, 
beinnging  to  a  fixed  and  definite  period  in  life, 
or  it  may  be  occasional.  Most  ancient  races 
had  a  particular  taboo  connected  with  birth, 
pubertyi  marriage,  death,  and  even  with  periodb 
previottB  to  birth  and  after  death;  with  the  as- 
sumption of  public  office  and  with  almost  every 
undertakiiii^  in  life.  Probably  most  of  these 
customs  had  their  ori^'in  in  the  fear  of  the 
superior  power  of  certain  deities  or  evil-dis- 

B}sed  spirits  and  a  desire  to  propitiate  them. 
Ut  in  time  many  of  them  came  to  be  of  a 
more  or  less  religious  and  formal  nature,  and 
thus  many  religious  observances  were  formerly 
taboo  in  character.  Very  numerous  arc  the 
things  which  have  fiecn  subject  to"  taboo;  but 
they  may  be  classed  under  a  few  more  or  less 
definite  heads  of  a  general  nature.  These  in- 
clude objects  unclean  in  their  nature,  or  through 
mythical,  superstitious  or  religious  association; 
things  supposed  to  belong  to,  to  be  possessed 
by,  or  to  be  influenced  by  spirits  or  beings 
feared  on  account  of  their  mysterious  power; 
strantre  or  urikninvn  <jbjects  or  customs  which 
it  is  the  part  of  u'nod  sense  to  propitiate  bcfore- 
hatul  in  case  they  should  prove  powerful  and 
ill-disposed.  The  dread  power  of  priests  and 
rulers  was  especial^  feared  for  it  was  held  lit- 
tle inferior,  if  any,  to  that  of  ghosts,  witches, 
and  the  stipematura!  people  in  general,  and 
supcrstifiiins  animal; 

Opposed  to  those  taboos  of  fear  were  those 
inspired  by  a  desire  of  personal  advantage  Of 
this  nature  were  the  offerings  and  prayers  of- 
fered to  household  gpd»  and  to  certain  deities 
before  undertaking  any  enterprise  of  a  personal 
nature  The  priest,  as  the  representative  of 
the  tribe  or  the  natim,  p,  rfr  rmr  d  the  same 
ceremonies  for  them  and  wiili  the  same  end  in 
view.  In  connection  witli  these  ceremonies 
there  were  certain  taboos.  On  opening  a  cask 
or  l)ag  of  wine,  the  first  cupful  was  tabooed  to 
all  but  the  gods  of  growth  and  fertility  who 
made  the  production  of  the  wine  possible.  TTie 
firstlings  of  the  flock  were  given  to  the  pro- 
tector of  the  herds,  the  ancient  god  of  hunt- 
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tng;  the  first  fish  cauffbt  by  the  fifhcnaaa,  the 
first  game  takm  by  the  hunter,  (he  first  ripe 

fruit  ntul  vc>;ttaMc>;  crown  1  \  "lie  hu-dandman 
wi  re  all,  iti  like  manni  r,  t;i)  '  i.r  il  ti'  thur  jxis- 
sc^sors.  Thi  rc  w.is  nut  a  nmvimint  ur  intcr- 
(<t  in  lifi"  uitho:it  v<  ta1'<Hi  c)f  a  similar  na- 
I'.irc  N'.  ■  ill t  rKjiirntly  the  two  ruling;  nioti\  cs 
of  fear  ajid  hope  uf  personal  gam  arc  found 
combined  in  the  same  uboo,  for  a  much  feared 
and  suspected  superior  bong  might,  if  proiri> 
tiated.  become  a  valtiable  ally  and  helper  m 
time  of  need. 

Taboo  association**  had  much  to  do  with 
ti)!tm>  and  c\  i  ry  tutcm  had  its  tal"x.>.  Among 
many  Arm  rican  Indian  triln-s.  a  himtrr  mi^ht 
not  kill  the  animal  rcprt  scmed  hy  his  tuttm. 
Among  certain  others  only  a  part  of  such  ani- 
mal was  tabooed.  Tbc  moon  being  the  goddess 
of  fertility,  her  power  was  greatest  wnen  her 
fidl  iface  looked  toward  the  earth.  Hence 
among  many  races,  the  planting  of  graia  was 
talxioed  except  at  the  full  of  the  moon.  Yet 
p<.talues  and  hunioiis  plants  could  he  planted 
only  when  she  sh<i\MU  the  least  of  lu-r  face, 
fi  r  it  was  fcar<  d  she  mitht  make  the  part 
al-ove  the  ground  grow  at  the  expense  of  that 
beneath  it.  Among  the  forest  tribes  of  the 
eastern  United  States  and  Canada  the  killing 
of  tlie  ground  squirrel  was  tabooed  because  he 
waa  credited  with  the  discovery  of  medicines 
or  their  introdaction  to  man.  Among  the  At> 
poiiqiiin^  the  wliite  raM'it  was  tahoocd  to  the 
hunter  because  the  k'reat  ciiltiite  god  Nanal)Ozho 
fre<juently  assumed  tlie  furni  of  a  white  rab- 
bit. The  while  t\i<K  cvu\d  not  be  eaten  by  the 
pLtins  Indian  hcc.iuse  he  was  resir\ed  as  an 
otTering  to  the  great  spirit.  Ami  ng  many 
primitive  peoples  the  names  of  the  dead  were 
utiooed  for  a  certain  length  of  time  lest  the 
pronouncing  of  them  ml^t  call  thdr  spirits 
back  to  earth  or  incite  them  to  unfriendly  action. 
To  such  a  lcn^;th  was  this  fear  of  the  dea<l 
carrinl  tli.t;  si  ine  tribes  buried  the  name  with 
the  deparud  and  in  its  place  bestowed  another 
by  which  the  dead  was  afterward  relirrcd  to 
and  remembered.  Sometimes  taU  l.<  *  were  as 
wide  as  (he  tribe  or  the  nation;  an  ',  in.niv  •  i 
these  andent  taboocs  have  survived  in  the  shape 
of  national  feeling  against  the  use  of  ccrtam 

objects. 

The  custom  of  makint:  certain  places  sacred 
to  ceriani  dr.ties  arose  ont  cit  the  practice  of 
setting  apart  such  places  tor  the  worship  of 
theiie  ddties,  or  through  the  fact  that  ccrtam 
irilaces  were  ^believed  to  be  the  abode  of  all 
powerftd  bdngs.  This  belief  tabom-d  such 
places  to  all  but  the  powerful  beings  who 
It  was  cbimed  had  already  pre-empted  them. 
(See  N  MI  Kt  XV  insinH;  Awmu  \n  Mvthol- 
OCY)  Consult  iJ.iruroft.  'Native  IvaCrs-  (  \'<  w 
York),  I'ra/er.  I  (..  'The  Ct«dden  r.<u)k;h' 
(London  and  New  York  11t'7-13);  Ijcnnep. 
'Tal>uu  et  iotemism<  a  .\I.ii!.ik,'ascar'  (I'aris 
1*AMK  Waitc,  Cfcriand.  '  Anthrupologie  dcr 
Natur-Vdiker> :  Smith.  W.  R.  M^ure^  on  the 
KeUkHon  of  the  Semites'  (New  V<»rk  W7); 
Sumner.  W  G.  Folkways'  (Boston  IW); 
J  . .si  r.  T.  Ika  .\  Maun,  or  New  Zealand  aud 
Iti  liJubiunts '  (London  ISTO) 

loHN   Hi  ntaj  CoRNYN'. 

Wiltona!  Cftir  •■'•n'',  <>f  Mrxtco. 

TABOR,  Horace  Austin  Warner.  Ameri- 
can miner  and  capiiaGst:  h.  Holland.  Vt,  JO 


Nov.  18J0:  d.  Denver.  Cola.  10  April  19)0 
He  learned  the  stonecutter's  trade  in  Massa- 
chusetts; removed  to  Kansas  in  IJ^'r  and  fxir 
years  later  to  (~olorado,  and  seitlrd  m  (  ali- 
fornia  (iulch.  a  t)la<e  he  later  nanied  Leadxille 
In  1H78  he  with  his  j>artners  struck  a  rich 
depi^isit  of  silver  in  the  mine  later  kuuWII  M 
Uule  PilUborg.  In  1879  he  sold  his  interest 
in  this  mine  for  $1,000^000.  with  which  sum  he 
engaged  in  ipeailaticm  and  increased  his  f  or- 
ttme  to  f9.0o0.000  in  10  years.  He  became 
mayor  of  Leadville  and  gave  large  vimis,  both 
to  this  place  and  to  Denver,  for  the  ericiii  ii  of 
public  Uiilding-  Leadville.  accordingly,  when 
hardly  more  than  a  mining  camp,  was  given 
an  opera  house  costing  JWl.DtM)  In  187.'*  he 
was  elected  lieutenant-governor  of  (\dorado. 
and  from  Februar\  to  ^L^rch  18S5  was  Cnitcd 
States  senator  in  piacc  of  Henry  U.  Teller,  who 
had  entered  the  CaUnet  From  that  tiine  Ids 
fortunes  began  to  i!icliiu'  and  by  1877  his  en- 
tire accumulations  had  been  swept  away.  He 
returned  to  milling  on  a  small  scale,  and  in 
1896  was  made  postmaster  of  Denver. 

TABOR.  Palestine,  now  called  Jebet  et  THr 

or  Jeh.-l  Tor,  "the  Mountain.*  a  remarkable  hill, 
eight  niiKs  east  of  Nazareth,  rising  a(>ruptly 
in  the  shape  of  an  almost  perfect  cone  from 
the  noriheasteni  arm  of  the  plain  of  fcsdraeloo 
to  a  height  of  nearly  1,(XX)  feet,  or  1.840  feet 
above  sea-level.  It  is  well-wooded;  the  daik 
gnen  of  the  walnut,  the  rose  bushes,  the  yd- 
lowish-whitc  tomx  btosaoms.  thepiMcia  and 
oak  trees— •all  these  and  many  others  heasii- 
fymg  the  path  to  the  summit,  where  a  view  i^ 
obtained,  cm^racing  Galilee,  Samaria.  I*er:ra. 
and  reaihing  as  far  northward  as  the  sncm- 
crowned  Hrrmon.  The  cuverts  afford  a  shel- 
ter for  woKe*.  wild  boars.  IvTixes  and  \anous 
reptiles.  The  isolation  of  this  mountain  doubt- 
less led  to  its  bcinK  made  by  the  enrKer  eccle- 
siastics the  scene  of  the  Transfiguration.  His- 
torical data,  however,  shows  that  the  stnnmit 
vras  ocenpiad  as  a  stronghold  from  the  times  of 
Aniioehus  Magnus  (218  b  c.)  until  the  destruc- 
ti'iii  of  jerusalem  under  Wsp.isian  .\rchitrct- 
ural  remains  still  exist  on  the  sumnuL  Consult 
Baedeker,  *  Palestine  and  Syria.* 

TABOR  COLLEGE,  located  at  Tabor. 
Iowa.  It  was  chartercti  in  I8.>4  as  T.^l«r 
Literary  Institute,  and  an  .icad<  inu  il<  p.irtnicnt 
oi>cne<l  in  1857;  the  collegiate  department  was 
establi-hed  .md  the  n.unc  changed  to  Tabor 
College  in  ltj66i  It  is  non-sectarian  in  control : 
but  owe*  its  foundation  and  support  largely  to 

the  Congrcgationalists.  and  is  endorsed  by  the 
Congregational  Conference  of  Iowa;  a  com- 
mittee from  this  cfjufcrence  examines  the  work 
of  the  college  each  year.  In  addition  to  the 
regular  collegiate  coursi-s,  there  is  an  academic 
department  with  a  three  years'  cc»urse.  and  a 
conservatory  of  music  The  college  work  is 
arranged  according  to  the  group  system,  all 
groups  leading  to  the  de|pee  bachelor  ol 
arts.  I>iplomas  are  icnmted  to  graduates  from 
the  academy  and  the  conservatory  of  music 
TTi.  .  '■  gc  is  coeducationaL 

TABORITBS,  a  group  of  the  followers  of 
John  Husv  who  vnL\  condemned  as  a  here- 
tic hy  the  Council  of  Constance,  and  homed  at 
the  stake,  6  July  UI5.  and  his  ashes  strewn 
on  the  river  Rhine.  Chhers  of  the  ^th  were 
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known  as  Hussites.  These  exasperated  fol- 
lowers ti-Mik  cruel  rcvcHKe  on  priests  and  monks 
of  the  Church.  King  Wcticesluus  ot  Bohemia 
pacified  them  hy  granting  them  reiiRious  free- 
dom and  the  use  of  some  of  the  churches. 
After  the  death  of  the  king  in  1419,  iht  Pope 
issued  a  command  for  the  oonverwm  or  sup- 
pression of  the  Hussites,  and  the  tatter  took  up 
arms  and  a^^em^Icd  under  the  leadership  of 
John  Ziska  on  Mount  Talior.  They  captured 
Prague,  burned  the  monasteries  and  defeated 
the  imperial  troops.  Their  success  was  con- 
thmons  for  about  15  years  until  tiie  division  be- 
tween the  more  r.idical  hranch  ktiowii  as  Tabor- 
itcs,  \v!io  acknowledi^ed  the  Scriptures  as  the 
only  source  of  authority,  and  the  Calixtines, 
who  leaned  to  Roman  Catholic  principles  of 
faith,  became  acute.  The  Callxtines  came  to  an 
anderstanding  widi  Rom^  and  the  Taborites, 
left  to  fight  alone,  were  signally  defeated  in 
1434.  The  struggle  with  the  empire  terminated, 
however,  in  the  concession  of  civil  and  religious 
freedom  to  JJoheniia  tiy  the  Empeoor  Si^nsmuiid 
m  14J6,  but  civil  war  raged  at  intervals  in  Bo- 
bemia  until  1485,  when  King  Ladislas  confirmed 
the  iinn<Ti:il  >'rant.    Sec  Ilfs*?,  JoifN. 

TABRIZ,  la-hrci',  or  TAVRIS,  ta-vrcs', 
Persia,  a  city  in  the  extreme  northwest,  about 
50  miles^.  from  the  Russian  border,  capital  of 
the  pro\4nce  of  Azerbaijan,  on  the  left  bgmk  of 

t^  ■  ,Vi  miles  .iliovr  its  entrance  into  Lake 

Lrumiah.  It  i.-,  situated  at  the  inner  extremity 
of  ail  atnpliilhe.itrc,  atiout  4. (MX)  feet  above  sea- 
lt\"el,  with  hills  on  three  side^s,  and  an  exten- 
«ve  plain  on  the  fourth.  It  is  surrounded  with 
a  wall  of  sun-dried  brick,  with  bastions,  and  is 
entered  by  seven  or  eight  gates.  A  large  por- 
ri  ;t  r>f  the  population  re^i(ies  outside  the  walls, 
iiiii  the  plain  .ir(»uii<i  is  covered  with  gardens, 
producing  the  finest  fruits  in  great  abundance, 
jorticularly  grapes.  The  citadel  is  the  most 
conspioioas  building  in  the  dty.  It  was  origi- 
nally a  mosque,  and  is  60O  years  old.  It  con- 
nsts  of  a  lofty  edifice  of  brick,  and  though 
much  damavzed  hy  earthquakes,  is  still  a  noMc 
structure.  W  ithin  the  walls  of  the  citadel  there 
are  a  cannon- foundry  and  liarracks.  The  nv)st 
interesting  huildiuK  in  the  town  is  the  tine  ruin 
Kabfid  Masjid  (Blue  Mosque),  vhich  is  about 
30O  years  ^  old,  and  is  partly  covered  with  ara- 
l>esqued  tllcs.  A  considerable  trade  is  carried 
on  in  the  import  of  European  goods  and  sugar, 
the  former  coiiaiiting  mostly  of  cotton  manu- 
factures, principally  British,  petroleum  from 
Russia,  and  woolen  ROods,  chiefly  from  Austria 
and  France ;  and  in  the  export  of  raisins  and 
odier  fruit,,  leather,  carpet,  silks,  skins,  cottons, 
shawLs,  tta,  etc.,  principally  to  Russia  and  Tur- 
lte>'.  The  imports  and  exports  in  normal  years 
total  over  $10,000,000.  Though  still  a  con- 
siderable city,  Tabriz  has  diminished  in  import- 
ance from  what  it  was  in  ancient  times;  the 
descriptions  of  oid  travelers,  who  speak  Ot  its 
^•lendid  cafes  and  its  hundreds  of  caravansa- 
n«  and  mosques,  being  no  longer  applicable: 
»hile  its  ancient  pofiulation  of  5>n()(>0  hari 
fi^indled  to  about  IbS.lKX)  in  1881.  although  in 
im  estimated  at  200,000.  The  city  has  been 
fepcatcdiy  devastated  by  earthquakes,  the  most 
destructive  b«ng  those  of  the  years  858,  !041 
Ukd  1721 ;  on  the  last  occasion  80,r)00  persons; 
ire  supposed  to  have  perished.    During  the 


World  War  the  dty  was  occopied  first  by  the 

Turks  and  i.Tt  r  f  \  the  Russians. 

TABULAR  STANDARD  OF  VALUE, 
a  project  for  giving  fixity  to  the  value  of  money 
by  varying  from  tune  to  time  the  amounts  of 
Kold  to  be  pmd  atxordtng  to  the  changes  in  its 
purchasing  power.  The  practical  object  which 
those  who  advocate  the  adoption  of  this  stand- 
ard of  value  proposed  is  the  attainment  of  a  per- 
fectly stable  currency  for  the  payment  of  rents 
or  other  deferred  contracts  A  tabular  stand- 
ard, therefore,  if  adopted  would  be  simply  an 
official  index  number.  (See  Index  Number). 
According  to  Jevons  it  is  proposed  that  a  con- 
sideratile  number  of  commodities,  say  100, 
should  he  choseii  with  special  regard  to 
the  independence  of  their  fluctuations  one 
from  another,  and  then  the  geometrical  average 
of  the  ratios  in  which  their  gold  prices  have 
changed  would  be  calculated  logarithmically. 
The  system  involves  the  proposition  that  these 
averape  prices  should  constitute  the  legal 
standard  for  settling  contracts  expressed  in 
money  —  thus,  if  a  note  was  signed  in  1915 
pledging  the  pa%Tncnt  of  $1,000  in  gold  in  1920. 
and  it  appeared  that  in  1920  that  $1,000  would 
flien  buy  upon  the  average  of  all  commodities 
one-fourth  less  than  it  would  have  bouK-ht  in 
1015,  the  delitor  should  be  compelled  to  pay 
$1,33.<  to  the  creditor  in  1920  in  full  satisfaction 
toi  the  debt;  .since  in  1920  the  sum  of  $1,J33 
will  purchase  only  what  $1,000  WOttId  poraiase 
in  1915.  It  is  claimed  bv  its  advocates  that 
such 'a  standard  would  add  a  wholly  new  de- 
cree of  stability  to  social  relations,  securing,;  the 
fixed  incomes  of  individuals  and  public  institu- 
tions from  the  depreciation  which  they  have 
often  suffered.  Speculation,  too,  based  upon  the 
frequent  osdtlatlons  of  prices,  which  take  place 
in  the  present  state  of  commerce,  would  to  a 
large  extent  be  discouraged.  The  great  obstacle 
to  its  adoption  is  the  difficulty  of  getting 
ecorkomists  to  agree  upon  the  precise  manner  of 
fixinc  the  standard  and  calculating  the  aver^es 
of  the  several  commodities,  and  even  agreeing 
upon  the  inclusion  of  the  latter.  The  idea  of 
a  tabular  standard  appears  to  be  due  to  Sir 
George  Evelvn  who  advocated  'a  standard  of 
Weights  and  Measures*  before  the  Ro\a!  So- 
ciety in  1798.  Joseph  Lowe  further  elaborated 
the  idea  in  1823  in  his  'Present  State  of  Eng- 
land.' Scropc  followed  Lowe  and  nearly  all 
economists  of  the  19th  century  were  interested 
in  the  tabular  standard.  W  S  T<  \  oiis  brought 
the  matter  into  prominence  in  1S<>^,  and  further 
elaborated  it  in  his  later  works.  Consult 
Palgrave,  'Dictionarj  of  Political  Economy* ; 
An  derson,  B.  M.,  *The  Value  of  Money'  (New 
York  1917) ;  Price,  *  Money  and  its  Relation  to 
Prices*  (London  1996);  Walker,  <Money> 
(Nt^v  Yr.r!--  iVn) 

TABULARIUM,  in  Roman  antiquity,  a  de- 
positor) of  pnMic  records;  specifically,  a  build- 
ing for  the  preservation  of  such  records  which 
stood  on  the  slope  of  the  Capitoline  Hill  in 

Rome  facing  the  Fonim  Tt  was  built  (78  B.C.) 
Iiv  the  consul  Quintus  I.utatius  Catulus,  The 
masonry   of    many    of    if.    prcat    vaults  and 

columns  is  still  intact,  although  another  struc- 
tm  hu  been  erected  on  the  old  walls. 

TACAMAHAC,  the  n.ame  of  varKnis  oleo- 
resins  allied  to  elemi,  exuded  by  ditferent  spe^ 
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cies  of  trees.  East  Indian  tacamahac  yielded 
by  Calophyllnm  inopkyHum  of  Reunion  and 
IfadaRascar,  is  a  dark-green  balsamic  resin  of 
specific  gravity  1.032.  melting  at  75*  C  A  yel- 
low variety  is  produced  by  an  Alriean  tree 
lAmyrit  totamahac),  and  anotlier  kind  comes 
from  the  Brazilian  Icica  hef'ltibhyUa,  The 
balsam  poplar  (Populus  balstunifera)  ol  the 
United  States  yields  a  similar  resin. 

TACANA.  Guatemala,  a  volcano  OB  Ae 

Mexican  frontier,  which  rises  to  a  height  of 
12.400  feet.  It  is  one  of  several  neits'hnorinR 
volcanic  peaks  of  the  Cordilleras,  and  is  sec- 
ond in  hciidit  to  Tajumulco  which  reaches  an 
devatioB  of  I2fim  net 

TACCA,  tlic  typical  ^cnus  of  the  f.imily 
Taccacea.  It  is  reprcientcd  by  perennial  herbs 
with  tuberous  or  creeping  rootstocks,  large  radi- 
cal leaves,  and  dense  tunbels  oi  flowers,  brown, 
purple,  or  greenish  in  hue  These  terminate 
a  naked  scape  and  have  an  involucre  of  bracts, 
the  inner  l»cing  filiform  and  pendulous,  the' 
outer  herbaceous  or  colored.  The  fruit  is  a 
bcrr>',  uiiually  thrcc-anKUd  or  six-ribbed.  Tacca 
pinnatifida  is  the  South  Sea  arrown>ot,  or  pia- 

f laal,  sound  in  Polynesia  and  southeastern  Asia, 
t  is  a  low  plant,  with  dissected  horixontal 
leaves  and  an  umbel  of  greenish  flowers. 

TACH6,  Alexandre  Antonln,  Canadian 
Roman  Catholic  archbishop:  b.  Rivicre-du- 
Lonp,  Quebec  23  lufy  1823;  d.  Winnipeg.  Man- 
itoha,  2  June  ISM.  After  graduating  from  the 

C<  llck'c  of  Saint  Hyacinth  and  5tud>-inK  theol- 
ogy at  Montreal,  he  became  a  mcml>er  of  the 
Order  of  the  Oblate  Fathers,  He  then  started 
out  as  a  missionary  for  the  Northwest  and  there 
began  the  charitaole  work  among  the  Indians 
of  the  Red  River  country  which  madc^  him 
famous.  He  was  consecrated  (1850)  bishop 
of  Arath,  and  (18^.)  bishop  of  Saint  Boniface. 
\\*hcn  the  bishopric  of  Saint  Boniface  be- 
came a  metropolitan  sec  in  1871  Tache  was 
appointed  its  nrst  archbishop.  In  1870  while 
bishop  of  Saint  Boniface  at  the  urgent  re- 
quest of  the  Canadian  government,  he  per- 
formed the  service  of  pacifying  the  Metis  of 
Manitoba,  who  had  rebelled.  Among  his  pub- 
lished works  are  'Vingt  annees  de  missions 
dans  Ic  nord-ouest  de  I'.Amerique'  (11^^); 
'Ixiuissc  sur  Ic  nord-ouest  de  I'Amerique' 
(lJV/0.  etc. 

TACH^  Sn  Btienne  Paschal,  Canadian 
politician:  b.  Saint  Thomas,  Quebec,  5  Sept. 
17^)5;  d  there.  29  July  IWo  He  practised  medi- 
cine until  1841,  when  h<-  became  a  mrmlK-r  of 
P.nrlianient ;  from  184H-4''  was  commisM<mi  r  of 
public  works:  and  from  18.^57  was  speaker 
of  the  Iqiislative  council.  He  published  *Du 
developpencnt  de  la  force  physique  chea 
rbonune*  (1829)  :  ^Reflexions  sot  rorganisa- 
tions  des  vnlontaires'  (186*,^^ 

TACHEOMETRY,  tak-f-^'e-tri,  quick 
me  isurinfi,  appBed  in  surveytii|(  to  a  mnhod 
which  does  away  with  the  pracnce  of  measor- 
in^;  distances  by  a  chain  or  tape-line  »nd  ascer- 
taining difference  of  level  bv  a  separate  instru- 
ment, the  relative  position,  }>oth  hon/ontal  and 
vrrtiial.  of  points  on  the  earth's  surface  being 
dttcrminrd  by  one  observation,  A  theo<ioIiic, 
or  a  special!)  ton^iriund  :.Kbcomctcr.  ot  \\b:ch 

a  telescope  is  an  important  oart,  is  emplovet^ 
and  aloQc  whh  it  a  staff  sinuhu*  to  a  levcBnff* 


stafT.    12   feet   or  so   in  Icilgd^  tmd  SoitS^f 
marked.  Sec  Surveyinu 

TACHINA.PLIB8,  flies  of  the  teQr 

Tachinidct.  a  large  and  important  CnMip  ft' 
sembling  house  (lies  and  noted  for  their  part- 
sitic  habits.  They  are  usually  of  medium  ".r 
rather  large  size  and  gray,  more  or  less  striped; 
the  wings  clear,  the  bodies  bristly;  and  have  a 
disposition  to  fly  in  the  wnshinr  with  a  baxaag 
noise.  All  are  parasitic  and  are  cspcdally  f«ad 
of  laying  their  eggs  upon  the  backs  of  calci^ 

ftillars.  For  many  interesting  features  in  dbe 
ife  of  these  flies  consult  Howard,  'Tbe  Invccl- 
Book>  (New  York  1901),  and  the  spcaal  papcn 
there  dted. 

TACHYGRAPHY.   See  Shobthakd^ 

TACITUS,    tas'I-tus,    Marcoa  CUodtaifc 

Roman  emperor :  b.  about  200  a.Bl  ;  d.  T>-ana, 
Cappadocia,  April  276.  He  was  descended  froai 
Tacitus,  the  historian,  whose  woria  lie  dem- 
ited in  all  the  public  libraries  and  caused  tbrm 
to  be  transcribed  10  times  a  year  at  the  pubbc 
chaiv^c  On  the  death  of  ,\urelian  he  was  called 
to  be  emperor  by  the  Senate,  although  agaiiut 
his  will  (275),  having  (gained  the  confidence  of 
Uie  supreme,  council  by  his  mildness,  rectitude 
and  moderation.  During  his  short  reign  he  pre- 
scribed many  needed  refoms  and  codcaTored 
to  restore  the  power  of  the  S«mte.  At  die 
ago  of  75  he  undertook  a  campaign  at^irst  tfK 
Alani,  assuming  after  his  victory  the  title 
•Ciothicus  Maximus  "  He  was  assa><«iiia'«  <i 
his  own  tmbridled  soldiers;  his  brother  Flon- 
anus  Tadttts,  wIm  sttoeeedcd  lam,  shared  a  She 
fate. 

TACITUS,  PubliiM  Cornelius,  in  the  judj?- 
ment  of  many  competent  critics  the  tjrcatest 
Roman  historian.  Neither  the  time  nor  the 
place  of  his  birth  is  known,  Imt  certain  state- 
ments in  his  own  works  and  in  the  letters  of  the 
younger  PHny  (the  two  chief  sources  of  our  la* 
formation  about  him)  make  it  probable  that  be 
was  horn  about  SS  a  d.  His  education,  mar- 
riage and  political  career  all  point  to  a  family 
of  efiuestrian  rank,  and  his  father  was  not  im- 
probablv  that  Cornelius  Tacitus  who.  accord- 
ing to  the  elder  Pliny  ('Natural  History.'  VIL 
JI6).  wasprocurator  of  Gallia  Belgica  He  mar- 
ried in  Tq  tbe  daughter  of  Gnseus  JttUua  Affi> 
cola,  the  illustrious  governor  of  Britain.  He 
enjoyed  the  official  favor  of  Wspa-^ian  and 
Titus,  and,  at  least  at  first,  of  r>omiti.in,  under 
whom,  in  the  year  8S,  he  presided,  a*  prarfor 
hud  as  a  member  of  the  ancient  colle^  of  the 
Quindecimviri  at  the  celebration  of  the  secular 
games.  After  his  prKtorshm,  he  was  for  foor 
years  absent  from  die  capittd,  and  was  Aos 
prevented  from  being  present  at  the  death  of 
Agricola.  which  took  place  in  Rome  in  <Q. 
Durinfif  these  years  h<  was  probably  actine  n 
prtrtorian  leKate  in  a  province,  and  may  have 
K  iiii.  !  at  thi>  time  some  personal  knowledge  of 
Cicrtnany.  In  ^7  (possibly  9X)  he  was  a|^inted 
consul  to  succeed  Verginius  Kufus.  over  wIkmb 
he  pronounced  an  eloquent  funeral  oration.  Me 
was  an  intimate  friend  of  Ae  younger  Pliny,  a 
few  years  his  junior,  with  whom  he  was  asso- 
ciated, in  100,  in  the  successful  prosecution  of 
Manns  Priscns.  accuved  of  extortion  )\  :'h 
province  of  Africa.  .Accordinc  to  an  inscnp- 
tion  discovered  in  WKS  at  M\lasa,  in  Cana. 
Tacitus  reached,  perhaps  in  the  year  112-U 
the  hliliest  post  open  to  a  scaaior.  tbe  ps^ 
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i&hip  of  Asia.   The  date  of  his  deadi  is 
aown,  bat,  inasmuch  as  the  extension  of 
apire  to  the  Persian  Gulf,  which  was  ac- 
isherl  by  Trajan  in  115-16,  is  mentioned 
wales,*  Vol.  11,  61,  and  several  ^cars  were 
■aMy  required  for  the  cumpletiou  of  that 
he  may  have  lived  into  the  reign  ol 
vt,  which  began  117  a.i». 
}  earliest  work  is  the  *rMalopiis  de  Ora- 
written  prohaMy  under  Titns,  79-81. 
•  •M.    ccnc  of  the  conversation  is  laid  in  the 
house  of  the  poet  Matennis.  in  the  year  74-75, 
and  a  charming  discussion  of  the  relative  merits 
of  poetry  and  oratory  leads  up  to  the  main 
tbenc;  the  decline  of  eloqneiice  in  modern  times, 
llie  treatise  abounds  in  trtic  and  striking  re- 
flections, and  exhibits  the  same  power  of  subtle 
analysis  that  marks  the  later  works.    Bin  the 
style  is  distinctly  Ciceronian,  and  in  its  rtnnided 
smoothness,  so  diticrcnt  froin  the  abrupt  in- 
dsiveaess  of  the   4i)stories^  and  'Annals,* 
shows  the  influence  of  Quintilian,  who  was  then 
pieadiiiw  a  return  from  the  s^iie  of  Seneca  to 
liiat  of  Gcero.  For  this  reason  the  irreat  Justus 
Lipj(iii5,  in  1574,  attritiiiied  the  'Dialogns'  to 
Quinnlian,  and  since  then  it  has  been  ascribed 
In  .'^iicionins,  Pliny  and  others.    Hot  the  weight 
01  evidence  is  decidedly  in  favor  of  the  Taci- 
tean  authorship. 

fJuring  the  15  years  of  the  reign  of  Domi- 
tian,  ^ears  whose  horror  finds  sombre  expres- 
sion m  the  opening  chapter  of  the  *AgricoIa,* 
Tadtus  puhhshed  nothing.  But  early  in  98 
there  appeared,  in  rapid  succession,  the  'Agri- 
cola'  and  the  so-called  'Germania.*  The  for- 
mer, the  story  of  the  life  of  his  fatlier-ui-law, 
whom  he  evidently  loved  and  reverenced,  is  a 
masterpiece  of  biograjkhiral  writing.  The  style 
is  no  longer  Ciceronian  but  Sallustian,  rapid, 
terse  and  piquant,  rising  at  the  close  to  sus- 
tained sublimity.  The  second  monoRraph  is 
commonly  known  as  the  'Germania, '  but  its 
exact  tilK  is  ditft  reiiily  K'veii  in  tlic  important 
manuscripts  and  cannot  be  determined  with  cer- 
tainty. It  falls  into  two  parts.  The  first  27 
sections  deal  with  the  physical  characteristics 
of  Gennany  and  the  institutions,  beliefs  and 
CBStoms  of  the  inhabitants  as  a  whole;  the  re- 
maining 19  describe  the  individual  peculiarities 
of  the  separate  tribes.  The  treatment  is  rhetor- 
ical and  ethical  rather  than  simply  scientillc,  i>o 
tli.n  thi  purpose  of  the  essay  has  often  been 
questioned  and  the  credibility  of  its  statements 
attadwd.  Bat  it  is  regarded  as  on  the  whole 
a  trustworthy  account  of  Gemnm  lands  and 
peoples,  though  the  geography  is  weak  and  the 
description  of  the  tribes  in  the  interior  may 
have  been  based  upon  insufficient  evidnue. 
The  Germans  were  then  the  object  of  niucii 
interest  (Trajan  was  in  Cologne  at  the  time  o£ 
his  accession)  and  Tacitus,  writing  to  satisfy 
tUs  curiosity,  pointed  out  at  the  same  time  to 
Us  countrymen,  the  contrast  between  their  own 
corrupted  civilization  and  the  vigorous  sim- 
plicity- of  these  Northern  bibes.  and  gave  a 
warning  of  possible  danger. 

In  the  introduction  to  the  *Agricola,'  Taci- 
■  is  antiounced  his  intention  of  composing 
mtmoriam  prions  servitutis  ac  tfstimoHium 
ptmsemHmm  bonorum.  The  first  part  of  this 
plan  was  realized  in  the  years  104-10  by  the 
pnbtication  of  the  'Histon*,'  consisting  orig- 
snnlly  of  I  t  books,  or  possibly  only  of  IJ,  cov- 
trmg  the  period  trom  the  death  of  Nero  in  68 


to  that  of  Domitian  in  96.  But,  instead  of  add> 

ing  the  reigns  of  Ncrva  and  Trajan,  he  then 
wrote  the  *Annales.*  in  16,  or  possil)lv  IS  books, 
from  the  death  of  .Augustus  in  14  ('.'Ih  rxccssu 
Divi  Augnisti'  is  the  actual  title  of  the  work) 
to  the  point  at  which  the  'Historisc*  begin.  Of 
this  remarlcable  achievement,  th^  continuous 
histonr  of  the  empire  for  82  years,  Acre  is  ex- 
tant about  one-half.  Of  the  *Annalcs'  we  have 
books  I-IV  with  the  beginning  of  V  and  the 
prcater  part  of  VI,  and,  with  a  gup  at  the  be- 
ginning and  also  at  the  end,  books  XI-XVI, 
that  IS,  we  have  lost  almost  entirely  the  years 
29-Jl  of  the  reign  of  Tiberius,  the  whole  of  the 
reign  of  Caligula,  the  first  sixyeart  of  Claudius* 
and  the  last  two  of  Nero.  The  extant  portion 
of  Ae  <Hi8torite>  ends  m  the  middle  of  book 
V  and  describes  the  eventful  year  69  and  part 
of  70.  The  treatment  is  obviously  much  more 
minute  in  the  'Histories'  than  in  the  'Annals,> 
and  this  is  due  to  the  fact  that  Tadtus  is  here 
dealing  with  occurrences  which  came  well 
wiiliin  his  own  lifetime.  The  loss  of  the  leiga 
of  Domitian  is  especially  to  be  regretted. 

Interesting  as  are  the  minor  w(jrks,  it  is  in 
the  'Histories*  and  the  "Annals'  that  the  real 

fenius  and  literary  art  of  Tacitus  are  revealed, 
lis  methods  are  essentially  scientific,  though 
he  does  not  use  archives  and  original  sources 
as  much  as  would  a  modern  historian.  But  Ijit 
strives  consdenttottsly  to  ascertain  the  facts  and 
to  determine  the  sequence  of  cause  and  effect. 
A  thorough  aristocrat  and  lover  of  the  old  re- 
public, he  yet  l)OWS  to  the  iiieviiabletiess  of  the 
empire  and  appreciates  the  enlightened  rule  of 
a  Trajan.  But  the  reign  of  Ckmitian  perma- 
nently embittered  his  soul.  He  wu  giited  tor 
nature  with  a  marvelous  power  to  trace  the 
bidden  spring  of  thought  and  action  arnl  i-x- 
pcricuce  of  life  bred  distrust  and  made  hnn  an 
expert  m  the  analysis  of  human  weakness  and 
guilt.  His  portrayal  of  Tiberius,  for  instance, 
though  certainly  prejudiced  and  unjust,  is  ex- 
traordinarily subtle  and  briUiant.  The  style, 
which  we  may  see  in  process  of  formation  in 
the  '.Xgricola'  and  'tiermania.>  is  characterized 
by  pregnant  brevity,  leading  sometimes  to  ot»- 
scuriiy,  by  deliberate  avoidance  of  balance  in 
the  structure  of  the  sentences  and  by  poetic 
phraseology.  The  influence  of  Virgil  is  marked. 
See  Germania. 

Bibliography.— The  standard  text  is  that 
of  Halm  (Leipzig  m?).  The  'Dialogns'  has 
been  admirably  edited  by  Peterson  (Oxford 
1893)  and  bv  Gudeman  (Boston  1894);  the 
'/Vgricola>  (Oxford  1896).  and  also  the  'Ger- 
mania* by  Fumeaux  (ib.  18M) ;  the  *Historia;» 
by  Spooner  (London  1891);  thr  'Annales'  by 
Fumeaux  (2  vols..  Oxford  1891.  1896).  There 
IS  a  fine  special  lexicon  by  Gerbcr  and  Grccf 
(Leipzig  1903)  There  is  an  exccllcht  transla- 
tion of  all  ilie  works  by  Church  and  Bradribb 
(London  1905)  ;  of  'Annales'  I -VI  bv  Ram- 
say (London  1904);  of  the  'Histories'  by 
Fyfc  (Oxford  1912);  of  the  'Hialogns,'  'Agri- 
cola*  and  'Germania*  by  Fyfe  (Oxford  1908) 
and  by  Peterson  and  Hutton  (Loeb  Classical 
Series,  New  York  1914).  Consult  also  Bois- 
sicr,  'Tadtus  and  Other  Roman  Studies*  (New 
York  1906). 
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Aixthnu    /'rofi'ssor  of  the  Liit\n  LattffUOg*  md 
Literature,  Columbia  University. 
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TACKLE.  arnoriK  ^camcn  an  :irr.mt;cmcnt 
of  two  or  ni<tr<  I'locks.  with  >.iiital>l<'  r'>iH">,  for 
raisinK  or  lowirmy  weights.  The  combmatiuii 
is  UMully  dctiKncd  to  incrrasc  the  capacity  of 
the  availMte  power.  One  hlork  is  fixed  while 
the  others  arc  movable.  Tackles  are  termed 
luff  and  w^tdi,  single  and  double  Snuitsh  bur- 
tons. Bell's  purchase,  luff  upon  lun.  etc..  ac- 
cording to  the  arrangement  of  the  bearings, 
polleys.  etr.    See  BijOCK;  PutUT. 

TACKS.   Sec  \Mi.«; 

TACLOBAN.  la-kl.Vlan,  rhilippincs.  pu- 
eblo, capital  ot  Li->ti-  Isl.iiid;  on  thf  cast  coast 
at  the  southern  entrance  to  the  San  Juanico 
Strait,  on  the  northwest  extremity  of  San 
Pedro  Bay.  It  is  the  northern  terminus  of  the 
eMt  coast  highway,  has  an  excellent  port,  with 
four  large  wnarvc?     Pop.  alwut  12  (W 

TACNA,  tak'tia.  Chile.  ( 1 )  a  proviiirc  oc- 
cupying the  northernmost  cxtrcniitv  of  the 
rountrv.  Ana.  8.686  squarc  miles.  The  main 
11  l^H  the  Andes  nuM  jost  willliii  the  easi* m 
boundary  and  a  lower  range  runs  along  the 
coast.  Pop.  about  30.000.  (2)  Its  capital,  a 
city  of  alKdit  14.000  population,  of  local  impor- 
tance. The  Chileans  <lcfcatcd  the  Peruvians 
in  a  '  ;ifN-  here  in  18W. 

TACOMA,  ti-ko-ma.  Wash.,  third  ct^  in 
Washington,  seaport,  county>seat  of  Pierce 

County,  on  Commencement  Hay,  3S  miles  south 
of  Seattle  and  25  miles  iiurih  of  Olvnipia.  Its 
phenomenal  growth  li.is  ^'ivcn  the  city  the 
name  "The  Cit\  of  Destiiiy."  It  is  also  called 
ihi  "C itv  of  Beautiful  Hi.mo"  and  the  "City 
with  a  Snow-(appcd  Mountain  in  its  Door- 
yard."  It  is  sttii.iK  1  .It  the  head  of  navigation 
on  Piiget  Soimd  :ind  is  the  western  terminus  of 
the  Northern  Pacific  and  the  Chicago,  Mil- 
waukee and  Saint  Paul  railroads,  both  of 
which  maintain  large  ocean  docks  and  car  re- 
pair shops.  Tacoma  is  also  the  AmcrTcan 
terminus  for  the  Osaka  Shostn  Kaisha.  a  Jap- 
anese steamship  line  with  headquarters  at 
Osaka,  Japan.  Tacoma's  harbor  is  one  of  the 
greatest  deep  sea  harbors  in  the  world  and  be- 
cause of  its  similarity  to  the  Italian  city, 
Tacoina  is  often  referred  to  as  the  'Naples  of 
America  • 

Topography.  The  Puyallup  River  empties 
into  Conuiieni  >  mcnt  Hay  within  the  city  limits 
,Tnd  is  om  of  five  waterways  that  help  make  up 
this  modrrn  port  The  city  is  built  on  risinu; 
ground  which  reaches  an  altitude  of  41S  fret 
aUivc  the  river.  The  best  residence  portion  of 
the  city  Is  on  a  pUteao,  elevated  about  200  fret 
above  the  Mue  waters  of  the  beautiful  harhor. 
and  from  anv  porr-  ti  i  f  this  section  mav  be 
M-rn  str<-irhis  of  K't"-""'"!'  ^vater  If'^inu'  them- 
•-(K'--  .tnionir  th<'  \v<M>dc<!  iM.irhes, 
i%hite,  fcrrav  and  brown,  and  frcwnink*  head- 
lands. The  ( )lvmpic  Mountains  ••treti  h  al"np 
to  the  wc^t,  rugged,  snow-flcckrd  and  myste- 
rious, while  to  the  cast  rhes  .Mount  Rainier, 
here  known  as  "Mount  Tacoma,*  "The  Mouii- 
lain  that  wa^  God,*  as  one  author  calls  h.  an 
etrmally  snriw-rapped  peak,  14..^20  feet  hich. 
It  i*  hut  "four  hour?  from  Tacoma  to  the 
(jlacier-..*  fr>'m  lidcwatrr  to  mount. lin  « lova- 
titin.  The  ".ireeis  i>f  T.i<...nia  are  Irvt  I  ai.d 
paved^  and  so  cenerously  and  wiseU  is  i!i<- 
ritv  laid  <rtit  that  it  has  m>t  a  street  less  than 
60  feet  wide,  while  it  has  scvaral  noble  avtMMS 


100  fi(t  wide  ami  a  few  120  fret  Nearly  every 
hornt-  that  of  banker,  merchant,  maniiiacturrr. 
w.iv*  <ariu  r  —  is  surrounded  by  t>cauiiful  l.iwtis. 
and  pretty  gardens.  The  climate  is  noted  for 
its  equableness  and  mildness,  the  mcaa  MMBWd 
temperature  being  50j6~  ;  the  mean  -'a'^w, 
3^° :  and  the  mean  minimum,  43J*.  Rainfall 
is  4.^  i!!i  hf  ,  w.th  li'tic  or  no  snow. 

Trade  and  Commerce.—  Because  of  her 
stratik'ic  ptisition,  Tacoma  has  al\says  com- 
manded a  huge  water-lMirne  commerce.  In 
1*^18  l.dW)  arrivals  from  foreign  ports  were 
recorded,  with  cargoes  of  2.103.656  tons,  while 
cleanuKcl  for  foreign  ports  numbered  1.803 
with  •  tonaffe  of  2,103^.  The  total  valoe  of 
import*  and  exports  was  $318.A13.93&  Floor 
exports  alone  totaled  2.160.474  barrels,  valued 
at  $22,747,555.  The  dailv  rapantv  of  the  floor 
mills  is  Q.OOO  barrels.  T.n  onu  s  wheat  w  are- 
houses have  a  storage  capacity  of  «..V<4J00 
busbcls  From  the  time  in  IW/J  when  a 
St  hooner-load  of  lumber  from  the  old  Hansen 
null  was  shipped  to  San  Francisco,  Taconu 
has  been  the  leading  lumber  mamtfaifriug 
dtv  of  Ae  Padfie  CiMtt.  There  are  52 
mills  in  the  district  in  addition  to  many 
allied  lumber  industries  In  I^JIR  the  lumber 
exiM.rts  totaled  O.V>00.Ono  feet  The  prin- 
cipal steamship  lines  operating  to  the  Orient 
are  the  Osaka  Shosen  Kaisha  of  Osaka,  Japan, 
and  the  Pacific  Steamship  Company's  Ad> 
miral  line.  i>odwe!rs  Blue  Pnond.  among 
other  lines,  also  operates  to  Tacoma  \l- 
ready  possessing  superior  facilities  for  econom- 
ical handling:  i  f  cargoes,  including  large  c<ul 
bunkers,  electrically  operated,  a  port  commis- 
sion of  three,  elected  by  the  city  following  the 
creation  of  a  port  district  in  1918,  plans  the 
expenditure  of  millions  in  construction  of  new 
waterways  and  improvinir  present  port  fadlatieik 
The  hub  for  the  souinwcstcm  counties  of 
Washington.  Tacoma  possesses  a  huge  whole- 
sale  and  jobbing  trade.  Her  jobMng  trade  in 
totaled  imsmjOM;  retaO  trade  $bSr 
000,000. 

Manufactures.—  With  IJBSO  business  en- 
terprises, indudiog  over  300  anaufactmiaf 
plants,  Tacona  nas  approximatdy  58^1  U 
wage-earners,  with  a  monthly  pay-roll  average 
iiik'  $6,783,000.  The  value  of  manufactured 
output  in  I'MS  was  $ls2.000.non  Of  this 
amount  $27.''()0.rR»  represents  the  value  of 
cik'hi  -teel  vessels  and  42  wooden  ships 
launched  in  the  year  by  six  shipyards  in 
the  dUpfsrd  industry  a  maximum  ni  15.009 
men  were  employed.  The  Todd  Dry  dock  and 
Construction  Corporatioa  alone  employs  about 
8.000  men,  and  is  one  of  the  largest  and 
best  laid  out  steel  shipyards  in  the  rtmntrv. 
The  Tacoma  Smelter  employing  1.000  men  had 
an  output  of  Ivi'W.OOt)  p<iunds  of  copper 
\..lued  at  $4<MKI(MI(Ht  in  l'*IS  This  pl.on  r. 
6nes  one-twelfth  of  the  world's  copper  output 
Next  in  importance,  come  lumber  and  its  allied 
industries,  including  the  manufacture  of  wood- 
ware,  box  shooks.  baskets,  furniture:  and 
meat  Daddng,  flour  and  cereal  nulling,  candy 
and  food  products,  marble,  iron  and  Stcd 
products,    including  maduaery,  hoiltfi  and 

marine  ent^itns 

Mm  .1  Tacoma's  industries  are  centred  OU 
1,.^  acres  oi  tidelands  extending  the  width 
ol  iht  sontbcm  boundary  of  the  harbor.  Ac 
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irlMtle  imeilMed  witb  nilmd  tndn  and  road- 

Bnk*  and  Bankmc. — Taconta  has  «x  na- 
tional and  State  banks.  At  one  time  there  were 

10,  the  decrease  being  dae  tO  mergers  of  the 
:.!rK'c-.t  institutions.  The  deposits  1  Ian.  1919 
totaled  $38,139,781.  The  clcarinKS  for  1918 
were  $243.$^3,348.  while  the  bank  transactions 
amounted  to  $775,311,157.  Postal  savings  de- 
pouts  were  $1,135,732.  The  clearinR  house  was 
i>tablishcd  in  1889.  and  includes  all  the  banks 
in  the  citv,  which  own  the  buildings  in  which 
ibey  are  located. 

Government  and  Finances. —  The  city 
adiipied  the  commission  form  of  Kovernmcnt 
in  1910.  Five  commissioners,  one  of  them 
mayor,  all  popularly  elected,  serve  four-year 
icnns.  The  aty  controller  is  the  only  other 
flecfive  official.  The  police  and  fire  depart- 
ments are  well  orRanizcd,  the  fire  department 
t«inj{  completely  motorized.  The  city  owns 
and  operates  a  $2,000,000  hydro-electric  power 
plant  of  32,000  horse-power  capacity;  a  $2,300,- 

000  gravity  water-  ^tcm  with  a  42,000,000 
gallons  daily  capacity;  a  municipal  freight,  and 
pa.<isenger  dock,  and  a  municipal  street  car  line 

•1  11th  street  serving  the  iiu!'.i>"rial  district. 

1  he  total  lenRth  <if  paved  stree  ts  is  110  miles; 
impruvid  streets,  307  miles;  cemciil  sidewalks. 
408  miles ;  sanitary  sewers,  224  miles ;  storm 
mrers.  339  miles.  Assessed  valuation  (.SO  per 
ceat  of  the  true  valuation)  is  $59,508,611.  The 
bonded  indebtedness,  $3,394,000.  City  power 
rate  is  .45  of  a  cent  to  two  cents  per  kilowatt, 
according  to  load  factor,  cheapest  rate  in  the 
country.  Private  power  companies  have  plants 
with  a  capacity  of  72.000  horse  power,  with 
practically  identical  rates  The  streets  of  the 
aty  are  electrically  lighted.  A  single  gas  plant 
supplies  Tacoma  consumers;  also  those  in  the 
dty  of  01yn^na.  The  parla  and  plfiygrotuds 
arc  administered  by  the  metropolitan  park 
bciard,  members  of  which  are  clerted  by  popu- 
lar vote.  The  acreage  of  parks  is  1,200,  inchid- 
inp  Point  Defiance  Park  and  Zoo.  f/j2  acres, 
and  Wright  Park,  40  acres.  In  addition  are 
park  areas  outside  of  the  city  limits  surround- 
iag  Spanaway  Lake,  Steilacoom  Lake,  Ameri- 
can Lake,  and  Gravelly  Lake.  There  are  four 

gfolf  clubs  with  18-hn1r  murses. 

Public  Buildings  and  Clubs. —  Most  promi- 
nent of  oublic  buildings  arc  redcr.il  building 
("United  States  Post  Ortice,  custom  otVice,  internal 
n venue,  and  federal  court  K  Pierce  tOunty 
Court  House,  Gty  Hall,  Tacoma  building 
(owned  6y  Tacoma  Commercial  Club  and 
Chamber  of  Commerce  and  Weycrhaettser 
Timber  Company),  National  Realty  building, 

stories;  l"idelit\'  biiildiiitr.  12  stories  ;  Tacoma 
Theatre,  Jones  Block  (Pantagcs  Theatre), 
William  1-.  Davis  building,  Perkins  building, 
SevBS-Tri^nne  building,  Tacoma  Hotel,  Olympus 
Hotel,  Northern  Pacific  Headquarters  building, 
Rhodes  building.  Provident  building.  National 
Bank  of  Tacoma  building.  Bank  of  California 
'nildiut:.  Scandittavian-.^meriran  Bank  building, 
KIks  Club.  Prominent  clubs  include  b"Iks, 
I  r.i<jn  Club,  University  Club,  Moose,  Rotary 
Club,  Kiwanis  Club,  all  but  last  two  owning  their 
own  buildings;  Automobile  Club,  Y.  M.  C.  A., 
Y.  W.  C.  A.,  Commercial  Club  and  Chamber 
of  Commerce,  Tacoma  Country  and  Golf  Club, 
l  akeside  Country  Club.  Lochburn  (iolf  Club, 
^ixid  Meadow  Park  Golf  Oub,  Tacoma  Yacht 


Club,  Tacoma  Tennis  Ctobk  Soldien  and 

Sailors  dtjh, 

^  Tnuwpbrtation. —  Six  railroads  have  ter* 
minals  or  connections  in  the  city.  The  Northern 
Pacific  and  Chicago,  Milwaukee  and  Saint  Paul 
railways  have  their  western  terminals  in 
Tacoma,  including  car  repair  shops,  and  ocean 
docks.  The  Great  Northern  and  the  Oregon 
and  Washington  (Union  Pacific)  railroads 
operate  in  the  dty,  and  the  Great  Northern  has 
connections  with  the  Canadian  Pacific  and  the 
Chicat:<i  (Ireat  Western  railroads.  Electric 
iiiterurban  trains  operate  l)etween  Tacoma  and 
Seattle  on  a  half-hour  schedule;  also  between 
Tacoma  and  Puyallup.  There  is  a  total  of  143 
miles  of  track  operated  by  the  local  traction 
company.  Automobile  stages  on  regular 
schedules  operate  on  a  dozen  paved  highways 
to  every  city  and  town  in  Pierce  County  and 
adjoining  counties,  incliidint;  the  cities  of 
Seattle,  Olympia,  Aberdeen  and  Hoquiam.  and 
Chehalis  and  Centralta.  Local  steamers  operate 
to  all  points  on  Puget  Sound,  including 
Victoria  and  Vancouver,  British  Columbia,  and 
to  Pacific  Coast  and  Alaskan  p<irts. 

Camp  Lewis  and  Rainier  National  Park. — 
The  largest  permanent  army  mobilization  and 
training  cantonment  in  the  United  States  is 
Camp  Lewis,  just  south  of  Tacoma's  dty 
limits.  The  cantonment  contains  76.000  acres 
and  is  18  miles  long  and  12  miles  wide. 
Citizens  of  Tacoma  and  Pierce  Countv  (liu  ciiv 
pays  80  per  cent  of  the  taxes)  voted  $2.U0U,00U 
in  bonds  to  purchase  the  land  donated  to 
the  govennnent  for  military  purposes.  In  con- 
sequence, a  full  division  of  troops  will  be 
maintained  at  the  ramp  permanently.  Paved 
highways  with  auto  traii'-poriation  lead  from 
the  city  to  the  camp.  There  is  also  Steam  and 
electric  railway  transportation. 

From  Tacoma  automobiles  convey  a  tourist 
in  four  hours  over  one  ot  the  finest  paved 
highways  in  America  to  the  Gladers  of 
Rainier  National  Park  and  to  matchless  Mount 
Rainier  (or  Tacoma,  its  local  name),  14,520 
feet  hikih.  The  park  is  the  most  popular  of 
those  supervised  by  the  United  States  govern- 
ment. Attendance  in  1918  was  50,000,  exceed- 
ing that  of  any  other  national  park.  There  is 
transportation  to  the  park  over  the  Tacoma 
F.astern  to  .Ashford  from  Tacoma,  giving  rail 
transportation  to  within  a  few  miles  of  the 
park  entrance. 

Education. —  Tacoma  is  the  scat  of  the 
College  of  Puget  Sound  (Methodist),  Pacific 
Lutheran  Academy  (Lutheran),  Annie  Wright 
Seminary  (Episcopal),  Academy  of  the  Visita- 
tion and  Aquinas  Academy  (Roman  Catholic). 
There  are  eight  parochial  schools,  six  com- 
mercial or  business  schools,  and  in  the  public 
school  system  two  magnificent  high  schools  and 
32  grammar  schools.  The  total  enrolment  of 
the  public  schools  is  18.904,  including  2,000 
attending  night  schools.  There  are  645  teachers 
employed.  The  Stadium  Hiuh  School  has  a 
Creek  amphitheatre  called  Stadium  which  has 
a  normal  capacity  of  .^2,.><K)  persons,  whirh  can 
Ik-  increased  to  betwct  n  4().(XX)  an<l  .SlMHXJ.  The 
Carnegie  Library,  witli  two  branch  libraries 
and  branches  in  the  high  schools  and  grammar 
schools,  has  8.S,59R  vohmies  with  a  net  dr^ 
ciili.ti-ii,  i;i  I'lis^.f  ,lvs;,.-'^7  Tl:e  total  value  of 
library  property  is  $2U0,00U,  and  the  nimiber  of 
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rvgistccwi  borrower!  l&lll.  Overlookinii  the 
SuuHttm  and  opposite  Utt  hiith  school  are  the 

Ferry  Museum,  with  a  lar^jc  collection  of  In- 
dian curios  and  jpiuiiccr  relics,  and  the  stately 
nome  of  the  Waihiiictoii  Stat*  Hiiiorieal 
Society. 

ChordMtttld  Charities.—  Nearly  every  re- 
ligious sect  or  denomination  has  a  house  of 
worship  in  Tacoma.  the  city  being  particularly 
well  equipped  with  beautiful  churches,  the  total 
nutnl)er  reaching  135,  the  principal  denomina- 
tions being  Methodist  Episcopal.  Pretlqrterian, 
Lutheran,  Episcopal,  Congregational.  Roman 
Catholic,  Baptist,  Christian  Science,  Christian, 
Jewish,  Evangelical.  Friends.  Adventist.  United 
Presbyterian  and  Universalist ;  also  Salvation 
Army  and  N'oluntccrs  of  America. 

Charitable  institutions  include  the  Northern 
Pacific  Hospital,  County  Hospital,  Tacoma  Gen- 
eral HospitaL  Saint  Joseph's  Hospital,  City 
Contagioas  Hoqrital.  Western  Washington 
Hospital  for  the  Insane  at  Fort  Stcilacoom,  a 
suburb;  the  Children's  Home.  City  Rescue 
Home,  Parkland  Children's  Home. 

Hiatory.— Tacoma  city  was  originally 
within  die  botindaries  of  the  first  ward,  popu- 
larly known  as  Old  Town,  now  called  Old 
Tacoma.  The  city  was  laid  out  in  1868  by  Gen. 
M.  M.  Mrr:irvti  In  luiy  1X73  the  Northern 
Pacific  kaiiro.td  estalWi^licd  its  Pacific  Coast 
terminus  on  Commeui  <  nu  iit  Hay,  giving  it  the 
name  New  Tacoma.  The  city  was  also  called 
Cbmmcnccmcnt  Gty.  In  1880  the  new  town 
became  the  seat  of  Pierce  County,  and  in  18S3 
Old  Tacoma  and  New  Tacoma  were  con- 
solidated and  inctirporatcd  as  n  city.  Since  that 
time  additiniial  territory  has  U-en  annexed  on 
four  diffi  r(  nt  occasions,  giving  the  city  a  total 
of  five  taxing  districts.  The  present  area  of 
the  city  it  25.168  acres  of  land  and  2.752  acm 
of  water,  or  39J61  square  miles.  The  distance 
from  northern  to  southern  boundary  ia  seven 
miles.  The  35  wbarves  and  dodcs  have  a  lineal 

frontage  of  six  miles. 

Population.— Government  census  (1880) 
720;  (18S3)  1,100;  (1890)  36^006;  (1900)  37.- 
714;  (1910)  S3JA3;  (I  Jan.  1919.  locU  esthnate) 

F-nwASD  P.  Kemmbb, 

Managing  Secretary  of  the  Tacoma  Commtf 
ciai  Club  and  Chamber  of  Commerce. 

TACONIC  (t^-kAnlk)  MOUNTAINS,  a 

range  extendiiic  nearly  nr  rtli  .nntl  south,  uniting 
the  Green  Mountains  of  western  Massacbu'-etts 
with  the  Highlands  of  the  Hudson  The 
highest  peaks  are  Equinox  in  Vermont,  3,847 
feet,  and  Greylodc  in  Massachusetts,  3,305  feet. 
The  Taconic  system,  in  geology,  was  named 
from  the  characteristic  strajia  of  this  range,  a 
metamorpbir  rock,  believed  to  be  older  than  the 
Silurian  system 

TACONIC  SYSTEM,  a  term  applied  by 

Prof  !■  ene/cr  Kmmi>iis.  in  !S-4i,  to  certain 
asoic  and  pal**ozoic  rcnks  occur miK  m  the  cast- 
em  part  of  New  York  and  western  parts  of 
Vermont  and  Massachusetts.  These  he  believed 
to  be  the  equivalents  of  the  Cambrian  rocks  of 
EuKland.  Stibsequent  investigations  have 
shown  that  Kmmons  misread  the  geological 
structure  of  the  n  wmous  studied  by  him.  and  his 
arrangement  of  the  strata  has,  therefore,  been 
Mt  uide.  The  rabject  has  given  rise  to  anch 


disctissioa  among  Amarkaa  geolod^ai  Coo- 

suh  &nmons.  <Cfcology  of  New  Yonc,*  *Amen- 

can  Geology,'  and  'The  Tacnic  System'; 
Marcou,  'On  the  V'se  of  the  N.imc  Taconic'; 
VV'alcott,  'Taconic  .System  ui  I  miu  tis  '.  \S  in- 
chell.  *Some  Objections  to  the  Term  Taconic'; 
Dana,  'History  of  Taconic  Ideas'  (in  Amrricam 
Journal  of  Seinue,  3d  ser,  VoL  XXXVL 
1888). 

TACTICS.  Tactics  has  regard  to  the  evo- 
lutions of  an  armv  In  the  actual  presence  of  as 
enemy,  and  may  be  defined  as  toe  stratciey  of 

the  battlefield  or  the  vrieiue  nf  maiMTUvrir,: 
and  combining  those  military  units  which  dn.l 
discipline  and  the  regimental  system  ha^f 
brought  to  the  perfection  of  machines.  It  was 
admirably  described  by  Napoleon  as  the  art  tf/ 
btimg  the  gtronger-^HM  is,  of  bringing  aa 
ovcrwhcfaning  force  to  bear  on  any  given  point 
whatever  may  be  the  relative  strength  or  t^' 
entire  armies  opposed.  The  earliest  record*  '>: 
battles  are  those  of  mere  single  combats.  lO 
which  the  chiefs,  fighting  cither  on  foot  or  is 
chariots,  performed  great  dccds;  and  the  com- 
monalty, who  apparently  were  without  diso- 
pUne,  were  held  in  prototmd  contempt.  With 
the  growth  of  democracy  arose  the  organiza- 
tion of  the  phalanx,  the  advance  of  which 
irresistible;  and  its  firmness  eaually  so.  if 
charged  in  front.  It.  however,  changed  froo: 
with  great  difficulty;  was  much  deranged  b) 
broken  ground :  and  failed  entirely  in  a  par* 
suit,  or  if  attacked  in  flank.  Far  hghter.  more 
mobile  was  the  Roman  legion.  AmonK  Romir. 
tactics  was  also  the  admirable  intrenchraci;!. 
which  ibey  scarcely  ever  oniit:^d  as  an  addi* 
tional  source  of  strength  for  their  pusition. 

Events  reproduce  tncmselves  in  cy  cles ;  and 
with  decay  of  Roman  civilisation  came  agaia 
the  mail-dad  heroes  and  cavafiers  —  mounted 
this  time  on  horses  —  who  monopolise  the  hon- 
ors of  battle,  while  the  undisciplined  footmea 
had  an  inidiie  share  of  the  dangers.  Later  la 
the  feudal  period,  this  disparity  l)ctween  knieht 
and  footmen  was  diminished  by  the  anplo>- 
mcnt  of  bodies  of  archers,  whose  shatu  car- 
ried distant  death.  TThe  adoption  of  gunpowder 
for  small  arras  altogether  neutralized  the  so- 

Eeriority  of  the  armored  knight  This  change 
rought  infantry  into  the  front  place  in  liat'lr. 
and  threw  cavalr>'  into  the  status  ot  an  am 
iliary  The  French  Revolutionary  Wars  tcinl  'i 
much  to  the  development  of  arullerv  as  a  &tUL 
weapon  and  Napofem  employed  this  tcnibk 
engine  to  its  fullest  extent,  a  practice  foOovcd 
by  the  best  modem  generals,  who  never  risk 
a  man  where  a  c.mnon  ball  can  do  the  «%>rk. 
Frederick  the  Great  was  considered  an  mnoM- 
tor  for  fiKbtinK  with  infantry  four  deep  I)ur- 
iug  the  French  war,  the  formation  <.t  three 
deep  became  general.  Before  the  l>attlc  of 
Waterhw,  the  British  leaders  had  acqiutred  snf* 
fident  confidence  in  their  troops  to  marshul 
them  in  a  double  line. 

In  the  lialiles  of  Gravclotte  and  Sedan,  ihe 
lumiuK  tactics  came  prominently  forward-  \! 
Sedan  the  turning  movemeni  was  complete.  The 
losses  of  the  tentfi  German  dtvision  at  WdfA 

Snnre  what  a  serious  matter  it  i*  to  make  a 
irect  attack  against  the  breed»-h>ader.  They 
rimnuntcfi  to  af>'int  4,(HK>  men.  It  was  of  cour*c 
necessary  tu  make  vigorous  attacks  oo  sooie 
poinu  oi  the  Frcadi  positioB,  so  aa  id  nht 
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off  their  attention  from  the  circular  enclosing 
fflovement  of  the  Germans.  Although  they 
(tkc  Germans)  were  frequently  obliged  to  ouke 
front  attacks,  the  principle  ol  the  tuniiiig  flMive- 
ment  always  asserted  itsdf.  In  any  case,  how- 
ever,  a  direct  infantr>'  attack  should  always 
have  been  undertaken  in  suflicicnt  force.  But 
Ibis  was  too  often  not  the  case,  so  that  weaker 
forces  exposed  themselves  to  suffer  great  losses 
in  long-conttnned  doubtful  conflicts,  gs^tdng  at 
the  same  time  but  little  ground. 

On  the  defensive  the  shooting-tactics  of  the 
Germans  consisted  simply  in  firing  at  short 
range,  a  practice  which  always  had  the  best 
results.  The  main  position  selected  was  gen- 
erally strongly  ooct^cd  in  first  line.  It  was 
rightly  judged  that  a  strong  development  of 
fire  at  the  rnmmcnrcment  of  an  action  was 
nccc-ssan,'  ati<l  advisable.  Separate  strong 
masses  in  re<i  r\r.  not  a  great  main-  little  re- 
serves, were  formed.  If  there  was  suihcient 
time;  the  position  was  Avided  into  sections 
sad  ORfttred  for  defense  as  wdl  as  possible. 
On  the  approach  of  the  enemy  the  artillery  was 
at  once  deployed  into  a  connected  line.  The 
cavalr>-.  having  at  first  been  pushed  forward  to 
check  the  enemy's  advance  was  then  Withdrawn 
behind  the  line  of  defense. 

To  sum  up  the  characteristic  points  of  the 
wfantry  battle-tactics  of  1870-71,  it  will  be 
necessary  in  doing  so  to  mention  in  the  first 
place  what  we  did  not  sec.  That  is  to  say,  no 
vollcvs  in  battle;  no.  or  at  least  a  ven,*  few. 
attacks  Iiy  troops  in  close  order;  if,  however, 
a  compact  body  ever  did  attack,  it  was  always 
a  small  one,  never  amowidiv  to  a  battalion 
cohmui.  But  we  ^  see  great  deployments 
of  skirmishers  on  both  ddes;  long  continued 
fn^dually  advancing  musketr>'  fights,  often 
rolling  backwards  and  forwards;  at  last  the 
flank  of  one  party  turned  or  else  one  side  ex- 
hausted ;  the  other  side  pressing  on  in  conse- 
quence, or  a  rush  of  dense  clouds  of  skirmish- 
ers who  endeavor  at  any  price  to  dislodge  their 
opponents;  not  fofgetful  Aat.  in  case  of  fail- 
ure and  retreat,  they  are  dead  men.  On  both 
sides  great  dispersion;  intermingHng  of  troops 
and  particularly  in  broken  ground;  hence  the 
leader's  control  diminished.  With  the  Germans 
—  more  steadiness  and  the  habit  of  reserving 
tildr  fire.  With  the  French  —  more  hurry  and 
die  habit  of  firing  at  lone  ranges.  However 
great  the  effect  of  the  artillery ;  however  enor- 
mous was  the  loss  of  the  French  by  shells, 
(here  was  still  no  e.xampic  of  a  really  great 
result  l)eing  due  spcciallv  to  artillery.  Even 
the  plateau  of  Flomg,  wnidh  was  cannonaded 
from  all  sides,  had  to  be  stormed  by  hifantty. 
And  die  same  may  be  said  of  Saint  Frivat 

The  instances  which  have  been  given  are 
the  principal  assaults  in  the  first  half  of  the 
H'ar;  thc>'  present  many  points  ai  resemblance. 
In  nearly  cvcr>'  case  the  tro<M>s  were  drawn 
q>  in  two  lines  of  company  oolnmns  and  a  re- 
serve. The  skirmishers  were  sent  forward, 
die  first  Hne  followed  at  ISO  or  200  paces  dis- 
tant  and  then  the  second  line.  In  no  instance, 
however,  does  it  appear  that  there  was  more 
than  one  line  of  skirmishers ;  behind  them  the 
troops  marched  with  dogged  braverv,  in  solid 
fine  of  two  tanks,  shoulder  to  shoulder,  or  in 
WBpMy  ffohwans  with  platoon  fronts  far  in- 
lide  tfw  fine  of  rapid  effective  fire;  and  th^ 


continued  this  march  until  the  fire  caused  a 
break  in  their  lines  and  a  retreat,  or  until  they 
reached  the  work  after  enormous  losses  and 
held  it  as  the  result  of  a  hand-lo^iand  %dit 
The  shinnish  fine  was  so  smalt  hi  eompartson 
with  the  main  force  that  it  really  amounted 
to  nothing  and  the  attack  was  in  fact  made  in 
solid  line.  The  attack  and  the  forward  move- 
ment were  not  distinguished*  This  defecinte 
formation  was  tfie  principal  cause  of  the  heavy 
losses. 

In  offensive  tactics  we  may  consider  three 

general  modes  of  attack,  one  of  which  the 
commander  of  a  combined  force  must  select 
as  the  most  suitable  for  his  purpose.  (1) 
Frontal  attack,  which  would  mean  a  direct 
advance  upon  the  whole  of  the  enemy's  line 
or  position.  As  a  general  rule,  this  form  of 
attack  is  luiadvisable.  as  even  in  case  of  suc- 
cess tbe  result  is  not  decisive ;  the  enemy's  line 
of  retreat  being  unassailed,  he  simply  falls 
back  to  a  position  more  to  the  rear.  There 
may,  however,  be  sitnatioiis  when  the  nature 
of  the  ground  prevents  any  other  mode  of 
operation,  or  where  the  frontal  attack  may  be 
made  use  of  to  feel  the  enemy  and  ascertain 
his  exact  dispositi<MU»  in  preparation  for  a  con- 
centrated attack  upon  one  of  his  weak  points, 

as  soon  as  they  arc  discovered.  (2)  Comhinea 
attack  upon  front  and  flank.  In  this  case  the 
enemy  is  attacked  in  front  at  the  same  time 
that  a  portion  of  the  force  is  directed  at  one 
of  the  flanks.  An  attack  upon  the  flanks  by 
itself  imaccompanied  by  a  front  attack  is  not 
advisable^  except  in ,  ne  case  of  small  de- 
tachments acting  against  one  another,  or  un- 
less the  attack  can  be  effected  by  surprise,  in 
which  case  the  enemy  is  unable  to  meet  it  in 
time  hy  a  change  of  front.  Were  a  strong 
force  in  position  attacked  solely  on  the  flank 
it  would  quickly  form  up  its  reserves  to  a  new 
front,  the  troops  of  the  original  front  coming 
up  in  support  For  a  flank  attack,  dierefore, 
to  succeed,  it  must,  as  a  general  rule,  be 
accompanied  by  a  frontal  attack,  sufficient  to 
hold  the  enemy  to  his  original  position.  An 
attack  upon  both  flanks  Cdmi  incd  with  a  frontal 
attack  can  only  be  tried  under  circumstances 
of  great  superiority  of  numbers,  without  which 
it  would  become  a  most  dangerous  operation,- 
enabling  the  enemy  to  give  the  cotmter-stroke 
of  a  weak  point  of  a  straggling  line  and  beat 
the  assailants  in  detail  by  cutting  their  force 
into  two.  In  cnRa^jcments  where  the  numbers 
are  small  the  flank  attack  may  be  made  alone. 
(3)  Concentrated  attack  upon  a  weak  point, 
to  break  through  the  enemy's  line  or  force 
Ms  position.  'This  mode  of  attack,  if  the 
most  difficult  of  execution,  is  undoubtedly 
in  case  of  success  the  most  decisive,  the  enemy 
being  broken  into  fractions  which  can  subse- 
quently be  beaten  in  detail  The  enemy's  line 
of  retreat  may  also  thus  be  arrived  at,  and 
his  communications  cut  before  he  can  recover 
himself.  The  attadk  must  always  be  made  with 
force  sufficient  to  renst  a  counter  enveloping 
attack  on  the  part  of  the  enemy ;  which  nu^t 
otherwise  be  disastrous  in  its  results.  The  in- 
creased range  of  modern  guns  and  rifles  has 
made  this  attack  more  hazardous  than  ever, 
for  a  concentrated  fire-action  can  now  be 
brought  to  bear  on  the  assailant,  not  only  from 
all  parts  of  the  defense  in  his  immediate  front, 
but  In  roost  cases  from  etdier  flank  as  well. 
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Unlets,  thcrcforr.  the  ground  co\Cfs  the  move- 
ment in  n  v^ri^at  lir^-rce  ii  sliould  not  be  at- 
tempted 

In  adtlrciun  to  the  above  primary  modes  of 
attack,  a  turning  movrmtnt  may  also  be  con- 
sidered. This  might  be  looked  upon  almost 
a  form  of  Hank  ■Made  were  it  nut  that  it 
dilicrt  fRMn  it  ki  mme  e«««iitkl  pankufaMk 
The  tununir  movnncm  it  more  often  a  menaet 

f!).in  .111  ii!\t\ik  for  it  threatens  the  i-iionn"-  1ini> 
of  rclrcat  50  "o  lime  him  tt>  ch.inK'  Hont 
or  shift  his  fH)sitiiiti  before  he  cnier'-  the  c<im- 
bat.  The  maiM  uvrc  ditfrrs  also  itum  a  ilank 
attack  in;i^nnuh  as  it  removes  the  scene  of 
combat  from  the  position  heM  !>  th<  enemy, 
while  the  flank  attack  lakes  pi, ice  on  one  of 
the  flank*  of  the  position  itself.  The  turning 
movement  may  be  made,  either  with  a  portion 
of  the  force  at  rnnnnand,  or  with  its  whole 
strenprth.  In  the  tii  st  case,  the  conditions  should 
render  it  improbable  if  not  impossible  that 
the  enemy  could  act  offensively  in  turn  upon 
each  flection  of  the  dividul  force  Otherwise 
the  sefante  movement  should  not  be  attemptedL 
ai  it  moft  end  in  disaster.  When  the  grouna 
permits,  or  is  favorable,  cavalry  and  horse- 
aitinefy  are  specially  suited  to  the  turning 
movemt  nt  Tlioy  should,  then  forc.  iii..rly  al- 
ways loriii  a  portion  and  sonuiiities  th(  \\lu">le 
of  the  trnrips  cmplfiNi  'I  iti  the  -.rrvirc.  !,o:h 
because  they  can  by  rapid  adviincc  pisxluce  the 
moral  cfTict  of  surprise,  and  because  they  can 
more  easily  avoid  destruction  by  a  superior 
force. 

The  commander  of  a  small  force  of  the 
three  arms  should  have  no  dilTiculty  in  prepar- 
ing; hi^  ril;i!i  oi  .it:.ick  and  i?-^iiiti^  hi>  orders, 
U|Kiii  1 1 1  (.  I '.  iii,^'  r<  iMjiis  of  the  >lrvin;th  and  dis- 
p<j  i;miii>  Ml  tilt  enemv  aiul  of  the  nature  of 
the  ground  upon  whicn  he  must  act  In  ordi- 
nary caacs  when  sunll  forces  arc  enga^Dd,  the 
cavalry,  which  reeooaottera  in  advance;  will 
hrini^  m  sufficient  informatton  for  die  purpose; 
but  if  the  eiu-n>y  should  be  covered  by  ad- 
vanced troops,  it  may  be  nece5sar>  to  make  a 
special  re<  i>i">.ii'->.ir.ci. .  Mun  iinif-  >iip(><iru-d  l>v 
guns,  in  ordir  lu  ^luic  al  u  kiiuwicdgc  ut  hiai 
streniith  and  inicntiuns.  With  large  forces 
this  would  probably  be  carried  out  by  the  ad- 
vaflcad  guard  the  artillery  of  which,  re-enforced 
where  necessary  from  the  main  body,  would 
take  up  what  may  be  called  a  ^tlimutaty  ar- 
tillery position  and  open  fire  at  long  range  to 
cover  the  advance  of  the  troops  employed  in 
rhe  rc' <iiiriai>^.iiK'e  Tin  inf.  irniation  required 
hemfc  uU(;iined,  the  coauaMiidrr  would  issue  his 
orders.  In  the  case  of  very  small  operations 
or  of  a  sixldeti  emotniter  with  the  enemy  thciM: 
would  be  given  verbally;  under  other  ron<litioas 
orders  shuiild.  if  (M>sstl)le,  In-  wriiteik  Should 
the  force,  as  it  prolnbly  would,  consist  of  de- 
t.-jchnicnt>  under  vari;  us  11  iirifn.iiulM it  woviM 
be  nrces^arv  that  ther«.  •-fi  itiM  l.e  a  i.u-Ktftii 
I'rdrr  tor  all,  and  aUo  ;i  jf',-,i.il  .o.li-r  ad- 
drewed  to  each  comnjander  where  *e{»arate  ac- 
tion i*  required.  The  nenera)  ordf  r  should  l»e 
clear,  precise  and  complete,  and  »*  short  as 
(pnck  compliance  with  these  requinwnnts  will 
permit    It  tdKwki  contain: 

1  The  cfmditiofi%  or  circumstances  of  the 
intended  ariion  with  what  it  known  of  the 
ciu-roy. 

2L  TIm  Modc  of  action  detcrsMMed  upon,  and 


bow  to  he  tinderlakeii ;  ihuK  for  instance,  to 
attack  the  enrmy  when  hc  is  touched  on  in 
direct  advance,  or,  10  attack  th^  whd^  QW  a 
certain  part  of  a  position. 

^  3.  The  strength,  composition  and  general 
division  of  the  attacking  force,  with  names  of 
commanders;  this  mav  be  v;i\t;]  more  in  detail 
in  the  mar).;iti  of  the  ordi  r  if  iltonght  ncces-aT\ 
4  The  preliminary  positions  to  bc  taken  up 
hv  each  distinct  part  of  the  force  witih  thctf 

dire(tions  of  attack. 

5.  The  hotirs  at  which  these  posKiona  arv 

to  be  assumed,  and  at  which  the  forward  move- 
nent  or  attack  is  to  be  commenced. 

6.  TTie  posi-ion  where  tin  ( nmmander  <.>■' 
the  troops  will  be  found  during  the  action,  to 
which  all  references  or  reports  arc  to  be  made 
or  sent. 

These  clauses  would  be  sufSdent  for  a  small 
force,  biit  in  operalioas  of  greater  magnitude 
It  would  be  necessary  to  add: 

7.  The  positions  of  the  ambulance  ar  d  tu  Id 
hospitals,  and  the  order  of  march  of  the  irams 
of  the  various  columns. 

It  must  be  understood  that  the  dtspositions 
of  the  troops  tlius  indicated  are  Oolyillteaded 

for  the  first  phases  of  the  engagement,  for. 
until  the  eneat/s  eountcr-phuis  are  developed, 
the  final  movements  which  depend  thereon  can- 
not be  defined.  The  special  «rdcr>  1  I<Iressed 
to  separate  i  ommandcrs  should  C'>nt.iin  nothing 
that  may  tie  their  hands  too  miKh  uv  matters 
of  detail.  As  a  rule,  they  should  be  told  the 
thin^  to  do,  not  the  manner  of  doing  it,  and 
within  safe  limits,  to  be  named,  they  should 
be  allowed  free  action. 

For  the  purpose  of  watchini;  ihc  phase*  of 
the  combat,  th<  jioMiion  uliuh  the  conini.m  ler 
should  assume  dutui^  tht  <.it|iaKenieni  ouRht, 
if  possible,  be  on  ,Tin  eminence,  from  which  hc 
can  perceive  the  principal  portiosi  of  the  ground 
over  which  the  troops  are  to  work.  He  should 
not  quit  this  post  (duly  announced  in  the 
•■order* )  without  exceptionally  good  rea&ons. 
and  if  he  is  obhtred  t(.  do  v.,  ;ci  orlu  ei  <hoiiid 
be  left  behind  iq  dirrci  all  reixirts  or  rnc^itntjer > 
to  the  new  station  of  the  commander. 

The  orders  which  are  iiecessarilv  transmitted 
during  an  action  by  the  commander  of  the 
troops  are  of  mttch  importance  and  should  he 
givco  with  great  care.  They  shouM.  if  possible, 
be  in  general  harmony  with  the  original  r!  u' 
of  attack,  although  certain  modifications  m  (v 
l>ecoiti<  neci'-,;n\  Thev  s|ioii!d  tio?  -^ev  rnd 
to  details  Vklucii  are  l>eiier  ieit  to  rommanders 
of  corps,  nor  should  the  commander  of  the 
troops  interfere  in  the  execution  of  his  ortler*, 
furtner  than  to  assure  him<ielf  that  thev  are 
carried  out.  He  should  be  satisfied  on  this 
poim  hy  means  of  constam  reports  ai»d  rom> 
rrtttntrat'OTT-;  which  rmv-f  hc  kt~pt  n(i  witlui'st 
intcrriipt'on  diinni;  tlie  iU'tu>n  hct*eeii  Imn  and 
tit.-  finiin.oidi  r>  of  separate  corps  and  detach- 
ment* VS  hen  the  reports  cannot  be  sent  bv 
an  ofVicrr.  they  should  l>e  written,  and  in  such 
case  be  num)>ered  and  dated  with  the  esart 
hour  and  minute  of  dispatch.  Ahovc  all  Oilier 
matters  it  is  mo&t  important  that  dm  com* 
mander  of  the  troops  shonM  be  itmmdiately 
informed  when  rircirm stance*,  nuder  it  Itj^.s- 
siblc  for  a  suburdiaaic  commander  10  carrv 
out  the  orders  or  instrtKtiQM^  as  the  failuR 
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10  execute  theM  may  necessitate  modifications 
and  fresh  orders  to  replace  the  former  ones. 

By  the  end  of  the  third  stage  it  may  be 

presumed  that  the  enemy  has  been  forrcri  to 
show  his  hand  sutTicicntly  for  the  purposes  re- 
quired of  determining  the  best  method  of  finally 
attacking  him,  and  the  commander's  main  dis- 
positions are  either  directed  to  be  carried  oiit 
in  their  original  design  or  else  modified  to  suit 
new  ascertained  conditions. 

The  artillery,  which  up  to  this  time  has  con- 
I  lined  from  its  first  position  to  support  the 
general  advance,  by  endeavoring  to  silence  the 
cncny's  guns  and  to  draw  off  his  fire  from  the 
infaiitfy,  it  now  directed  to  defiver  barrages 
2nd  to  cooeentratc  its  fire  upon  tbe  intended 
point  of  attadc  in  order  to  prepare  the  way 
for  the  infantry  assault.  The  moral  effect  of 
litis  fire  upon  the  defenders  will  probably  be 
vi'v  ^,Tcut,  even  it'  the  physical  effect  upon 
troops  partly  behind  cover  of  ground  and  ob- 
»3cles  be  comparative  trifling. 

Wlmever  the  gnmnd  will  admit,  the  in- 
ftntry  are  supported  on  the  flanks  by  cavaliy; 
irhich  advances  under  cover  in  small  columns, 
with  strong  supports  close  at  hand,  and  losing 
no  (ppviriiinity  of  attacking  any  advanced  troops 
of  the  enemy  and  warding  off  adverse  attacks 
in  return.  The  very  fact  of  the  cavalry  occa- 
Moal^  showing  itself  on  the  flanlcs  gives  con* 
lidenoe  to  the  attacking  infantry  anademoral* 
ICS  the  defenders,  especially  if  they  arc  them- 
selves deficient  or  weak  in  that  arm. 

The  fourth  stage  is  now  commenced,  by 
the  infantry  being  firmly  launched  at  the  se- 
lected points  of  attack^  and  it  comprises  the 
■Me  of  Uic  real  action  up  to  the  moment 
ttfodi  immediately  precedes  final  tocoess  or 
failure. 

The  infantry  here  plays  the  principal  part. 

11  is  fairly  committed  to  the  fight  and  having 
metved  its  final  impulse  in  the  desired  direc- 
liM  from  the  commander  of  tlie  force,  no 
power  can  alter  or  recall  it,  for  good,  during 
the  remainder  of  the  engagement.  Its  devetop- 
mcnt  of  firc-action  should  rapidly  increase  as 
it  ncars  tljc  point  of  attack,  for  upon  its  weight 
of  fire  depends  its  success. 

The  cavalry  on  the  flanks  should  be  on  the 
watch,  not  only  to  protect  the  infantry  flanks 
of  its  own  troops  extended  in  the  advance,  but 
also  to  seize  opportmiities  of  approaching  un- 
seen the  flanks  of  the  opposing  infantry  or 
artillery,  and  of  throwing  them  Into  disorder 
or  demoralizing  ihcm,  if  not  ittrticiing  serious 
injury.  If  repulsed  and  in  \\*  turn  disordered, 
it  must  r.i]ly  under  the  protection  of  other 
arms,  and  ikffilin  return  to  exercise  similar 
function^.,  But  mvalrv  At  this  stage  can  only 
Play  ^  tnutoF  part,  unless  the  ground  be  more 
t|u^  U6U«tl]y  favorable  to  its  action;  with  the 
tJtccniion,  tncrcfuic,  of  strong  supports  to  the 
civairy  acmig  on  the  flanks,  the  remainder  of 
'his  arm  would  still  be  kept  in  reserve,  but 
not  so  far  to^  the  rear  that  it  could  not  be 
(traOj^t  up  quickly  if  required  to  make  a  dl« 
wwn  or  demonstration  on  cither  flank. 

The  artillery,  which  durintf  the  former 
'tages  has  been  of  first  lmp<irtance  on  ac- 
-ouni  pf  lis,  lo^g  r««nge,  now  falls  into  the  src- 
riil  plac-e.  The  eircumsiances  of  the  case  must 
4ct«riiMae  whether  it  shall  keep  up  lis  fire  on 
the  fneaiy'a  guaa  |»  itHove  m  own  Infintiyv 


or  whether  it  shall  fire  on  the  enemy's  troops. 
As  the  rule  to  be  followed  is.  that  it  shall 
fire  on  that  arm  of  the  enemy  which  is  for  the 
time  the  most  important,  the  enemy's  infantry 
will  in  all  probability  be  now  the  object.  In 
either  cnsc,  a  moment  ma}  lirrive  during  this 
stage  when  a  second  position  more  in  ad- 
vance is  necessary  for  the  guns,  on  account 
of  their  fire  becoming  masked  by  their  own 
advancing  infantry.  If  a  portion  or  the  whole 
of  the  guns  can,  in  such  ease,  be  advanced 
rapidly  and  placed  in  a  good  position  (espe- 
cially on  a  flank,  whence  they  can  add  their 
own  fire  to  that  of  the  advancing  troops,  which 
are  at  the  moment  absorbing  the  whole  atten- 
tion of  tibe  defending  infantry),  the  proximity 
to  the  enem/s  line,  of  this  second  principal  ar- 
tillery position,  must  not  be  too  much  limited 
by  ordinary  rules  of  caution.  When  the  at- 
tack and  defense  arc  nearly  matched,  it  is 
clear  that  tlie  addition  of  a  close  artillery  fire 
on  cither  side  may  turn  the  scale  and  com- 
pensate by  decisive  success  for  any  loss  sus- 
tained. As  this  close  action  of  guns  may  in 
case  of  repulse^  lead  to  confusion,  it  would 
perhaps  be  advisable  that  the  whole  of  the 
available  artillery  should  not  take  up  this  sec- 
ond adx'anced  position,  but  that  a  portion  be 
held  in  reserve,  massed  in  a  favorable  position, 
and  be  kept  in  action  all  the  time  in  support 
of  the  advanced  battery. 

If  the  attack  is  surrrs'^rnl  nntl  the  enemy' 
retires  either  before  the  dcniuraliziug  influence 
of  the  last  steadj^  advance,  or  broken  by  actual 
assault,  the  position  he  occupied  is  quickly  as- 
sumed by  the  artilleiy  and  a  heavy  fire  brought' 
to  bear  on  the  retreating  troops.  The  reserve 
cavalry,  whkli  by  Ais  time  has  heen  brought 
up  from  the  rear,  and  probably  posted  on  the 
weaker  flank  is  now  launched  in  pursuit  ac- 
companied by  horse-artillery,  the  siipeiior  mo- 
bility of  both  rendering  their  use  peculiarly- 
well  suited  to  this  service.  The  commander 
of  the  troops  would  move  forward  from  his 
station,  and  take  his  post  upon  the  position 
lately  occupied  by  the  enemy,  for  further  direc- 
tion of  the  movements.  The  infantry  meantime 
would  recover  from  its  first  confusion,  reform 
its  ranks  broken  by  the  assault,  and  then  fur- 
nish from  its  freshest  troops,  in  all  probability 
the  reserves,  a  force  to  aid  in  the  pursuit  The 
fiekM)atteries  will  also  nush  forward  and  harass 
the  enemy  with  their  fire,  when  he  gets  out  of 
range  of  the  position  or  becomes  masked  in 
his  retreat  liy  the  interposing  troops  in  pursuit. 

If,  on  the  other  hand,  the  final  assault  of  the 
position  has  been  unsuccessful,  the  attacking 
force  must  retire,  covered,  in  open  ground  by 
the  cavalry  and  artillery,  in  close  ground  by 
the  least  disorganized  portion  of  the  infantry 
supported  by  the  artillery.  The  latter  arm  now 
plays  an  important  part.  It  must  run  every 
risk  to  euable  the  retreat  to  be  safely  effected, 
until  a  reargttard  can  be  organized  to  protect 
the  movement.  With  diis  view,  the  first  posi- 
tion where  a  stand  can  be  made  dose  to  die 
field  of  action  must  be  taken  up  hy  the  fresh- 
est of  the  infantry,  and  the  gims  must  be  posted 
in  such  manner  as  not  only  to  support  the  in- 
fantry^ but  further  to  cover  all  the  necessary 
dispositions,  for  amdnctiiig  die  retreat  in  good 
order. 

Should  a  fwrnmandsr  of  a  foice  of  the  dbree 
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anns  decide  to  stand  on  the  defensive,  be 
should  take  op  the  positioii  most  suitable  for  his 
purpose  without  delay,  as  the  superiority  to  be 
attained  by  this  course  of  action  must  result 

in  great  measure  fnm  the  advantatii  >  alteml- 
aiit  iiiH)ii  choice  of  ground.  A  t;ood  pojitiun 
shoula  be  such,  from  a  tactical  point  of  view, 
that  the  different  arms  cuuld  l>c  disposed  for 
defense  in  the  manner  mo^t  suitable  to  their 
action  and  that  there  should  be  facilities  for 
concealing  dicir  strengdi,  composition  and  posts 
from  the  view  of  the  enemy,  and  of  orescr\'inR 
them  more  or  !c->>  fiotn  lus  direct  fire  during 
the  attack.  It  i^  also  <ii  the  hiKliest  iinpurt- 
ancc  that  the  front  of  any  position  srlictid  tor 
defense  should  be  clear  f  ur  atiil  riii-,  ns 

should  also  be  the  flanks,  unles:s  Uicy  rc^t  on 
impassable  obstacles. 

The  first  slffe  of  the  defease  wUdi  m* 
commenced  wim  the  recomuussaiice  of  th« 

riiemy  wt  isld  thus  emprise  tlic  selection  and 
occupation  of  the  position  by  the-  defenders,  as 
well  as  the  advanced  action,  if  any.  of  tlie  ar- 
tillery, already  alluded  to.  l'j>on  the  selection 
of  the  grtiund  most  suitable  for  the  artillery 
of  the  main  position,  will  in  great  measure  dc- 

Send  the  exact  trace  of  the  fichtiilf  fiae  for  the 
ifantry,  the  positiooa  for  the  guas  to  ainch 
dependmg  upon  the  drcianstances  of  eadi  case, 
and  more  csjurinlly  upon  the  confujfuration  of 
the  ground.  The  guns  of  the  puiiiion  should, 
however,  if  possible,  l  e  so  placed  as  to  bring 
the  enemy's  columns  under  fire  at  long  range, 
sod  hence  they  ought  to  command  every  distant 
approach.  They  would  also  be  able  to  potir  a 
concentrated  five  upon  the  probable  positions 
which  will  be  assmaed  by  the  attadoag  artil- 
lery, and  be  stationed  to  as  to  sweep  the  ground 
in  front  of  the  position  from  the  carHcst  to  the 
latest  moment  of  alUck.    The  defense  of  the 

flanks  in  the  case  of  Jatge  forces  must  he  Spe- 
cially provided  for. 

It  would,  therefore,  appear  that,  unlets  the 
■round  is  peculiarly  favorable  for  poSltBg  guns 
m  flanidng  positions,  where  without  beiag  m^ 
posed  to  enfikide  they  can  bring  a  cxosa  Sn  to 
bear  upon  the  main  attack,  ana  a  flankfaw  oae 
to  protect  the  immediate  front,  the  required 
cooditioiu  can  only  be  fulfdled  bv  the  gutit 
being  placed  in  the  liont  line  and  prcui.ibly 
nt  Ine  salients,  should  an  irregular  contour 
mark  the  front  of  the  position.  The  general 
distribttiioa  of  the  iafaatiy  would  probaUpr  be 
m  three  Uaes;  the  first  or  fighting  line  of  dB- 
fcnsc,  the  special  supports,  and  the  reserves. 
If  time  for  hasty  fortification  is  permitted 
some  sort  of  enticnchnient  should  be  always 
prepared  for  the  batteries,  as  even  a  low  para- 
pet of  earth  gives  protection  to  the  gunners. 
Gceat  care  should,  however,  be  taken  that  the 
acwiy  broken  earth  b  concealed  or  covered  m 
aach  a  manner  from  the  enemy's  view,  that  it 
shall  not  serve  as  a  Buirk  for  their  artillery 
more  di>nii  t  than  would  otherwise  be  presented 
iiy  ihiir  guiij  .tli»ne.  Shelter-trenches  mav  also 
lie  prepared  lor  the  iniaiiiry  in  the  tik'btiiig 
and  su|iponuiK  lines  Neither  the  plaM  >  pti  - 
parcil  ior  the  l».itt<. ri<  s  nor  the  sheltcr-tretK lies 
should  be  ociupicd  by  the  Kuns  or  lro<^'p>  till 
the  proper  moment  (or  Mtion  arrives. 

la  auking  these  arraaiementK  it  is  of  tiM 
tttmoti  iaiportance  to  srcurr  the  artillery  of 
the  ssaia  positioa  agaiast  the  fir*  of  the  easaqr's 


advanced  sirinBlilwft  9f 
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their  immediate  front  !)y  a  line  of  extende.l 
riflemen,  placed  either  in  trenches  or  pits 
C)r  Ixhiiiil  ii.iiui.il  cover,  at  a  distanc<  of  irom 
four  iM  h\e  hundred  yards  in  advance  oi  the 
giui>  which  they  defend.  If  the  battery  is  on 
a  tlank^  this  protection  should  also  be  eatended 
for  a  sunilar  distance  to  the  flank.  The  iafai^ 
try  thus  posted  would  reauua  as  long  as  possi 
bic  in  position,  and  only  retire  when,  at  the 
final  stage,  they  are  «lrivcn  back  by  the  over- 
whrlmiiig  advance  of  the  assailants.  Besides 
their  principal  [iinrtn.n,  of  kevp-olT  the  enemy's 
skumishers  from  too  early  approach  to  the 
batteries  of  the  defense,  these  udvanced  infantry 
could  often  brini;  an  irritatina  fire  to  bear  upon 
the  attacking  artillery  at  its  first  priadoal  pom- 
tioo,  aa4  perhaps  serta  to  ytewat  the  Ruaa 
froB  appraadiin^  to  the  most  tdlbig  ranges. 

This  possible  actton  wotild  of  c'>nr';c  degcad 
much  upon  the  features  of  the  ground. 

It  is  impossible  to  la>  di'wii  .my  rub-  tor 
the  exact  position  of  the  artillery  of  reserve. 
Hi^h  ground  near  the  exposed  fljink.  provided 
facility  of  movement  therefrom  in  case  of 
necessity  is  presented  by  its  features.  WOuM 
often  be  statable.  The  guas  should,  howaecr, 
in  any  case  be  weD  19  to  the  front,  so  as  to 
lose  no  ndvanta^  of  range  from  the  commence- 
ment of  their  hre.  A  position  in  rear  which 
entails  not  only  a  sacrificr  of  some  hundreds 
of  yards  range,  but  the  necessity  of  firing  over 
the  heads  of  the  defending  infantry,  greatly  to 
their  discomfort  and  demoralitaiion.  docs  not 
appear  to  present  commensurate  advantages  of 
saiehr  to  the  mas.  It  is  evident  that  artiUeiy 
so  paced  wodU  be  comparativeiy  useless  dar- 
ing the  la;er  Stages  of  the  defensi.  whm  once 
the  attacking  mtantry  has  advanced  so  cU.ve 
that  the  fire  of  the  retired  batteries  would  Ik 
masked  by  the  ground,  or  by  the  dcfcndinc 
infantry  hnina  the  iKisition.  Guns  so  placca 
aught  be  use/ill  in  defending  an  inner  kne.  or 
for  supporting  a  counter-stroke  delivered  ksside 
the  poMtion  after  the  assaidt  has  been  made, 
but  dieir  action  wonid  be  lost  alnwst  altogether 
durii,.:  till-  jurioil  immediately  preceding  the 
final  au.»ik  ot  ihc  i>osnioii  I'Uc  previous 
knowledge  01  raiitjc-s  and  tiist.iiuis,  possible 
to  the  artillery  01  the  drtense,  ptcseiits  a  great 
advantage;  but  if  ciicumstances  have  not  pcr> 
nuucd  tlw  guoacra  to  asccrtam  them  dunag 
the  preliminary  errangeawnts,  by  aid  of  raag^ 
finders,  aeroplanes,  or  oiher  means,  the  earlic«T 
portion  of  the  artillery  action  must  be  uiiiixcd 
to  obtain  correct  estimates  of  the  ranges  to 
ail  important  points,  by  means  of  trial  shots. 

There  are  certain  points  or  portions  of  all 
positionS|  the  possession  of  which  would  assure 
the  asasrianl  the  greatest  tactical  advantages 
la  nwny  eases  also^  ike  coafomatioa  of  the 
ground  appears  to  hmlt  die  waveaieutB  of  aa 
enrniv  to  rrrt.iin  lines  of  operation.  The  de- 
fense shoiilil,  therefore,  occupy  these  parts  of 
the  p<>siii(.ti  III  forre,  with  supports  in  close 
iroximiiy,  whiU  Mill  prese  rving  the  general  line 
"nder  tlie  second  condition  the  force  should 
be  prepared  to  resist  advance  by  rapid  re-en- 
forcements  at  aay  of  the  possible  points  of 
The  rcsenrcs  of  the  third  liae  should 


be  pbord  so  as  to  be  avaifahte  for  stiani 
iag  the  most  Kbdy  pofatts  of  anack  aad 
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able  to  protect  the  line  of  retreat.  Most  of  the 
cavalry,  and  some  horse-artillery  if  it  can  be 

SnOf  would  be  placed ,  with  the  reserves. 
Detunes  a  portion  of  this  force  is  placed  in 
the  second  line  for  the  purpose  of  joining  in 
forward  movements  and  flank  attacks  upon  the 
assailants,  or  of  covering  the  retreat  of  the 
troops  engaged  in  the^e  counter-attaeks  if  un- 
successful. 

The  second  stage  generally  commences  with 
the  opening  of  fire  at  long  range  from  the 
main  batteries  of  the  position,  upon  the  heads 
of  dte  enemy's  infantry  to  quit  its  order  of 
march  and  deploy.  The  attacking  artillery  will 
probably  now  reply  from  its  first  principal  posi- 
tion, and  as  the  artillery  of  the  attack  is  at 
this  time  the  most  important  arm  it  must  be 
answered  by  the  guns  of  the  defense.  In 
this  artillery  duel  the  defenders  should  have 
the  advantage,  as  knowing  accurately  the  ran^s 
10  the  various  points  wfiich  tmist  he  occupied 
by  the  enemy  in  his  ad\  ance,  and  as  lieiiiK  more- 
over entrenched  while  the  assailants  arc  all 
comparatively  exposed.  During  the  second 
the  infantry  of  the  defease  are  brought 
into  position  and  open  long-range  fire  upon 
advancing  enemy  with  more  or  Tesi  effect. 
In  the  third  stage  the  advance  to  effective 
rifle  range  of  the  attacking  infantry  has  forced 
thf  defense  to  show  more  clearly  the  positions 
for  the  real  attack,  the  direction  of  which  it  is 
now  the  object  of  the  defending  commander 
10  discover,  by  every  means  in  bis  power.  As 
ibc  supports  and  reserves  of  the  a.ssailing  in- 
fantry come  clearly  into  view,  they  should 
receive  the  concentrated  fire  of  part  of  the 
artillery  of  the  defense. 

In  the  fourth  stage  the  real  point  menaced 
tv  ".lic  attack  licing  made  clearly  apparent,  the 
commander  rc-enforces  it  to  meet  the  assail- 
ants with  a  superior  fire,  and  the  artillery  of 
ihe  defense  is  <firected  at  the  op|>osing  infantry, 
which  now  has  become  the  principal  arm  m 
the  attack  Should  a  counter-attack  be  pro- 
jected it  takes  place  during  this  sta^c,  unless 
it  is  to  be  delaye<i  until  after  the  ass.iiilt.  Re- 
sistance to  a  flank  movement  of  the  attacking 
troops  would  also  now  have  to  be  made  In 
the  case  of  a  counter-strolM  being  delivered 
by  the  defense,  part  of  the  cavalry  and  horse- 
artillery  might  he  employed  in  support  of  it. 
Cavalry  also  should  js'enetally  move  forward 
on  the  flanks  at  this  part  of  the  action  to  seek 
for  opportunities  of  throwing  the  Hanks  of 
the  attacking  infantry  into  disorder,  or  of  tak> 
ing  aims  too  rashly  advanced. 

toe  fifth  or  last  stage  comprises  the  final 
repolse  of  the  attack  upon  the  position  or  the 
ifcrenders*  enforced  retreat  therefrom.  In 
filher  case  pursuit  by  the  victor^  may  ensue. 
IfniTK  diately  before  and  duriuK  the  final  ad- 
wincc   or    assault    e\ery   gun    of    the  defense 

should  concentrate  its  fire  upon  the  attacking 
infantry  in  order  to  check  their  advance,  and 
ihodd  oie  assailaiits  retire,  the  guns  must  con- 
tiBiie  to  fire  upon  them,  until  masked  by  inter- 
posing troops  sent  forward  in  pursuit  Should 
the  defenders,  on  the  other  hand,  he  forced  to 
:all  hack,  k""^  must  cover  the  movement  and 
enable  the  infantry  to  disengage  itself. 

The  underlying  idta  of  an  infantry  tactics 
is  to  close  with  the  enemy  as  soon  aspossible 
and  with  all  the  units  well  in  hand  The  ideal 
conditions  would  be  those  making  pos^ble  n 


quiet,  quick  and  Orderly  advance  without  halt- 
ing to  open  fire,  but  this  is  impossible  with  the 
highly  developed  weapons  of  to-day,  and  even 
though  some  of  the  attacking  infantry  managed 
to  close  with  the  enemy,  there  would  be  loo 
few  left  for  a  bayonet  fight.  Therefore  in  order 
to  make  a  successful  assault,  the  infantry  must 
move  up  under  covering  fire.  To  provide  this 
protecting  fire,  it  has  equipped  itself  with  the 
pistol,  bayonet,  and  high-powered  rifle,  the  one- 
pounder,  trench  mortars,  the  effective  hand  and 
rifle  grenades,  and  has  called  to  its  assistance 
its  supporting  arm  —  the  artillery.  The  enemy, 
attempting  to  protect  himself  from  the  terrific 
fire  he  knows  will  precede  ihe  infantry  attack, 
has  prepare,!  i^ccp  dugouts  and  homhproofs,  in 
which  ne  oiteu  hides  until  the  last  possible 
minute. 

Despite  the  fact  that  all  of  the  above  prepan- 
tions  are  simply  to  give  the  bayonet  man  a 

chance  to  use  nis  weapon  (and  to  kill  as  many 
of  the  enemy  as  possible  while  doing  it),  it 
f Hows  that  fire  action  is  more  important  than 
shuck  action,  for  without  the  fire  the  shock 
would  be  impossible.  Therefore,  the  bayonet 
men  roust  know  how  to  shoot  their  rifles  and 
to  co-operate  with  the  machine  gun.  the  grenade, 
and^  the  artillery,  and  must  be  so  formed  that 
during  the  assault  they  can  deliver  an  elTective 
liflc  fire,  present  a  solid  front  to  the  enemy  in 
the  bayonet  charge,  and  be  close  enough  to 
furnish  mutual  moral  and  physical  support 

The  wave  attack  that  has  been  used  so  much 
in  France  was  produced  in  order  to  furnish 
the  greatest  amount  of  mutual  support  among 
automatic  riflemen,  grenadiers,  the  one-poiniders 
and  riflemen,  and  at  the  same  time  to  allow  the 
greatest  number  of  riflemen  (bayonet  men)  to 
close  with  the  enemy  in  ilic  best  formation  pos- 
sible. All  of  the  conditions  so  far  discussed 
make  it  imperative  that  the  assaulting  troops 
be  ^perfectly  organized  and  that  they  follow 
their  covering  fire  (barrage)  as  closely  as  pos- 
sible. Eliw  AM)  S.  Farbow, 
Consulting  Military  and  Civil  Enqineer. 

TACTICS.  Naval-   Sec  Naval  Taciics. 

TACUBAYA,  ta-koo-ba'ya,  Mexico,  a 
city  in  the  federal  district,  situated  three  miles 
southwest  of  Mexico  City.   It  is  tfie  principal 

leasure  resort  of  f!ic  valley  of  Mexico,  and 
as  many  fine  buildintrs  and  gardens.  The 
national  observatory  is  situated  here,  a;  well 
as  the  castle  of  Chapultepcc  Pop.  about  40.000. 

TACULLI,  an  American  Indian  tribe  of  the 

Athapascan  family,  residing  in  British  Columbia, 
at  the  headwaters  of  the  I'e.ice  and  Fraser 
rivers.  They  numbered  about  7?n  in  1918  and 
lived  on  various  small  reservations.  The 
majority  of  them  are  Roman  Catholics,  having 
been  convrtLiI  !)y  Fretirh  missionaries 

TADEMA,    ta'dc-nia,    Laurence  Alma. 

See  .'\lm \-Tmii  MA.  Laurence. 

TADOySAC,  ta-doo-zak',  Canada,  a  town 
in  Chicotitimi  and  Saguenay  County,  Quebec, 
situated  at  the  confluence  of  the  Sa^juenay 
River  with  the  Saint  Lawrence.  It  is  a 
summer  resort,  and  noted  as  being  the  oldest 
settlement  in  Canada.  It  was  one  of  the  early 
centres  of  the  fur  trade,  and  the  home  for  a 
time  of  Father  Marquette.  Remains  are  still 
vinble  of  one  of  dm  miy  Jesuit  establishments. 
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TADPOLB8.  SecFMC. 

TAFILBT,  ti-f«-l«C.  or  TAFILBLT. 
Morocco,  an  ouis  on  the  southern  border  of 
Morocco  and  nnrthvvr<itrrti  border  if  the 
Sahara  reRion.  200  nule«i  s«>uih  h>  cast  of  For. 
It  Clivers  about  530  stjuare  miles,  and  has  a 
population  of  about  123,000.  distributed  amon^ 
about  150  villages,  of  which  Abuam  is  the 
noit  important.  The  date>padni  is  cultivated, 
and  silhs  and  mga  are  inaiiafactared. 

TAPT,  Alphonso,  American  jurist:  b. 
Town^hcnd.  \'t  ,  5  Nov.  ISIO;  d  San  DicRO. 
Cal..  21  May  1891.  He  wa";  RradiKi'cd  frum 
Yale  ill  IMS,  became  a  tutor  there  and  was 
admitted  to  the  bar  in  1838.  In  1^40  he  settled 
in  ("incinnaii  and  took  part  in  politics,  being 
a  member  ol  the  Republican  convention  in  1856. 
In  1865  he  was  i^ppointed  judge  ol  the  Superior 
Court  off  Citcinnati.  serving  tmtil  18^,  when 
he  resigned  to  resume  his  law  practire.  On  8 
March  1876  he  was  appointed  Sccretarj-  of 
War  but  after  two  months  was  iran^urrcd  to 
the  p<^>5t  of  Attorney-General.    I'urunr  1877- 

he  practised  law  in  Cincinnati,  and  in  .^pril 
ol  the  latter  vrar  was  sent  as  Envoy  Extraor- 
dinary and  Minister  HIcnipotcntiarv-  to  All** 
tria.  From  1884  to  August  1885  he  was 
Minster  to  Ritstia. 

TAFT,  Charles  Phelps.  American  lawyer 
and  editor,  halt-brother  of  I'nsidtnt  Taft: 
b.  Ciiiciiuiati,  Ohio,  21  Dec.  1^^3.  lie  was 
graduated  at  Yale  I'niversiiy  in  18t)4,  and 
later  stu<licd  at  the  universities  of  Heidelberg, 
Berlin  and  Paris.  He  was  admitted  to  the  bar 
of  Ohio  in  1866  and  in  1869-70  was  engaged  in 
practice  in  Cincinnati.  In  1879  he  became  the 
principal  owner  of  the  Cincinnati  Timrs  which 
in  1880  he  consolidated  with  the  ,N/<jr  a-;  the 
Tinifs-Stisr,  of  which  he  h  is  biiuc  been  editor. 
He  W  IS  a  member  of  the  Ohio  H^usc  of 
Kcprcscntalivcs  in  1871  and  served  in  (VinKrcs.s 
in  18*'5-y7.  He  was  presidential  clcctor-al- 
larfe  frum  Ohio  in  1904.  and  president  ol  the 
Ohio  electoral  college  in  Janiiary  1905. 

TAFT.  Henry  Walters,  American  ,IawA-er. 
bntiher  ni  I'rcsi<letit  T.iit  b.  Cincinnati,  Ohio, 
27  May  I-  '  ilc  was  Kraduatrd  at  Yale  Uni- 
versity in  ISN*  an<l  later  studied  at  ilic  Cin- 
cinnati and  the  Columbia  L.uv  Schools.  He 
Wat  admitted  to  the  bar  in  1882  and  engaged  in 
practice  in  New  York,  where  he  it  a  member 
of  the  firm  Cadwalader.  Wickeraham  and  Tafu 
He  was  special  assistant  to  the  Attorney-Gen- 
eral of  the  United  States  in  the  tobacco  trust 
iiive>tij:ati<'n.  He  wa*.  a  meml>er  of  the  New 
York  b^iard  of  education  in  1806-1900;  a  trus- 
tee 111  the  Collci;e  ol  the  f'lty  of  New  York  in 
1003-^^;  and  since  I'fW  has  been  a  tru^'ee  <  f 
the  New  Yi  rk  Public  Library  In  1"*I7  he  w.i- 
appointed  chairman  of  the  Permanent  Le^  il 
Advisory  Board  for  Greater  New  York  under 
the  sdecihfe  ettvice  rennlttioiis. 

TAFT,  Lorado.  \niertran  «rtitpior:  b  Klm- 
wimmI.  Ill  .  2V  April  Of  EuKiish  anccstPk*. 

set«Ic<l  about  167''  in  Mrndon  now  a  part  <»f 
I'xbridKe.  Ma".N.,  hiN  t.ither  was  Don  Carlo* 
T.iM.  iirnfessorof  ceol.  ny.  University  of  Illinois 
(I(«72~^).  later  banker  in  Hanover.  Kan. 
He  graduated  B  S.  1879.  and  MX  IA»  at  the 
Univrrsitv  of  Illinois:  and  studied  at  the 
Ecnlr  drs  Beaux  Arts.  I»arit  (IMSCMCD  He 
opened  a  studio  in  ChicaKo  in  januarv  t^Wi; 
(rum    lMn(>-PA)7    wa»    inkiniclur    ana  ktace 
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lecturer  at  the  Art  Institute  of  Chicago  Uni> 
versity.  extension  lecturerUnivcrsity  of  Chicago 
(1892-1902)  and  since  1902  professional  lecturer 
on  the  history  of  art.  He  won  the  designer's 
medal  at  the  Columbian  Exposition.  Chicago 
(1803);  silver  medal.  Pan-American  Kxposi- 
fR>n.  Buffalo  (1001),  K"ld  medal.  Saiiit  Louis 
Exposition  (1904);  silver  medal.  Panama- 
Pacific  Exptjsition  (1915).  His  work  and 
lectures  exercised  a  fwde  influence  and  in  1913 
he  received  the  honorary  LJ1.D.  degree  froNi 
Northwestern  University.  He  is  the  author  of 
*The  History  of  American  Sculpture'  (New 
York  1903).  and  of  *Sculpturc  of  the  Nineteemk 
Century'  (1910)  in  the  encyclopedia.  Among 
his  notable  works  are  'Sleep  of  the  nowers'j 
'Awakeiimts'  of  the  Flower';  Decoration  ot 
Horticultural  Building,  Columbian  Expositioo; 
'The  Eternal  Silence.'  GraceUuid  (>mctery, 
Chicago:  < Solitude  of  the  SottL'  Art  hu^ 
tute.  Chicago:  •Bbddiawk,*  Oregon.  II. ; 
•Washington,*  Seattle,  Wash;  'Paducah,* 
Paducah,  Ky. ;  'Trotter  Memorial  Fountain,* 
BI...  imiuk'ton.  III  :  'Columbus  Memorial  K  -ji:- 
tain,'  W  aslunKton.  I)  C. ;  Ferguson.  '  Foiintaio 
of  the  Great  Lakes.'  Grant  Park.  CThicagw; 
Ogle  County  'Soldier*'  Monument.'  <  *rei;ofl, 
III.;  James  Whitcomb  Riley  meda! .  The 
Fountain  of  Time,*  Qiicago:  ThalciHr 
Memorial  Fountain,  Denver.  0>L;  *AlMi 
Mater'  for  University  of  Illinois. 

TAPT,  WiUiam  Howard.  27th  President  «f 
the  United  States:  b.  Mount  Attbom.  Ci»> 
dnnati.  IS  Sept  1X57.  son  of  JndR  Alphoaso 
(q.v.)  and  Louisa  If.  (Totrey)  Tkft  After 

graduating  with  honors  from  Ynic  nS7>*)  he 
studied  law  in  Cincinnati,  beins  admitted  to  the 
bar  in  ISSlT  From  1881  to  1883  hr  was  as- 
sistant prosectitin^  atKmry  in  Hamilton  County, 
Ohio,  and  for  a  !::rii  (  jUrrtor  of  Federal  In- 
ternal Ro'cnuc.  From  ISs.)  to  1837  he  practised 
hw  in  Cnndnnati.  after  1885  heing  assistaal 
county  soHcitor.  In  1886  he  aarried  Wm 
Helen  Herron.  In  1887  Governor  Foraker 
pointed  him  to  fill  an  ttnexpircd  term  .!<■  'y.:<igt 
cf  the  Superior  Court.  He  was  bter  elected 
for  a  full  term;  but  in  1890  he  was  appointed 
solicitor-general  of  the  L^iitcd  States  by  Prcw- 
diiit  Harrison.  In  18')2  he  was  made  a  Federal 
judge  of  the  sixth  circuit,  a  position  for  wkick 
by  temperament  and  training  he  was  admifsk^ 
fitted,  and  the  woik  of  which  he  foinid  Mtf 
eongenial. 

On  12  March  1900  President  McKinlcy  chose 
htm  to  head  a  commisMon  to  rstabli<>h  civil 
K»  vcmmcnt  in  the  Phibppino.  and  on  4  july 
l'X)l  he  Itecamc  first  civil  governor.  Taft  ac- 
cepted both  appointments  at  the  expense  of  Ms 
l>cr>onal  oreftreiicc  for  a  career  on  the  bencK 
Iting  inffuenctd  by  a  deep  sense  of  rcspon- 
MbiUty  toward  and  a  gennine  affection  lor  tha 
Filipinos.  Tn  1902  Roosevelt  twice  offered  mm 

an  appointment  to  the  Si'.prrnic  I'cub  of  the 
United  Staic>,  f  iit  he  jnii  .i>uli  vvii.ii  h.i*  been 
hi'^  chi'i  personal  amlriou  licau^o  he  i<Ii  bi% 
immediate  duty  was  to  continue  in  the  islaads. 
As  an  rxecutivx  his  work  was  highly  tucccssfoi 
In  I'AiJ  be  conducted  at  Koroe  (he  impoctMl 
negotiation*  for  the  purchase  uf  (he  CadnK 
Friara'  lands.  To  a  rcoMthablc  denaehe  won 
the  confidence  and  affection  of  tne  Pilipinoa. 
tlioiJK-l.  V:i  ■!  I  -  .It  ■  i .  t!t.  .1  lu.uiv  f'.  (rank 
kUiemciu  th^ii  ui  his  juilgraent  u  ougUi  be  (wu 
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loentifliis  before  they  would  be  ready  for 
complete  self-government.  He  helic\-cd  in  "The 
Philippines  for  the  Filiriituts , '  and  opposed  ex- 
ploitation primarily  in  the  interest  of  American 
capital.  He  urged  tariff  coaccMiom  for  Philip- 
pine products. 

On  1  Feb.  19(M  he  became  Roosevelt's  Sec- 
retary of  War,  and  for  over  four_  years  was 
engaged  in  such  important  enterprises  as  the 
huilding  of  the  Panama  Canal.  In  1906.  when 
d:>.ordcr>  called  for  .American  intervtniion,  he 
«as  sent  to  Cuba,  and  for  a  time  acted  as 
provisional  governor.  In  1907  he  visited  Cuba 
and  Panama,  and  later  Japan  and  China.  Roing 
to  the  Phihppuics  lor  the  opening  of  the  legis- 
hthre  assembly,  and  rettirmnf?  by  way  of  Rus- 
sia. In  1906-K1  he  acred  as  president  ol  the 
leorpanized  American  Red  Cross. 

By  1907  Roosevelt  was  exerting  bii;  influence 
to  secure  the  Republican  nomination  for  his 
Secretary-  of  War,  whom  he  described  as  pos- 
sessing "a  standard  of  absolutely  unflinching 
rectitude  on  every  point  of  public  duty,  and  a 
fitcmlly  dauntless  courage  and  wilhngness  to 
bar  responsibility,*  besides  a  knowledpe  of 
men.  tact  and  kindliness.  Xominated  on  the 
first  ballot,  June  1908,  Taft  resixned  as  Secrc- 
Ury.  The  campaign  with  Bryan  was  fought 
lars^ly  on  the  issue  of  continuing  the  *<Roose- 
Tdt  pol^les,*  the  President  dcclanng  that  Taft 
was  *the  man  who  1  feel  is  in  an  especial  sense 
the  representative  of  all  that  in  which  I  most 
ti^eve  in  political  life."  With  this  n  lommcn- 
(btton,  and  on  the  strength  of  his  ideal  train- 
ing for  the  oRice.  Taft  was  given  321  electoral 
votes  to  Br>-an's  162. 

As  President  he  lacked  die  nutglietisni 
dramatic  force  of  his  predecessor.  In  general 
he  took  a  moderate  position  on  public  questions. 
*Wc  middle-of-the-road  people,"  he  said  C1911), 
*who  arc  not  extremists  are,  we  believe,  the 
real  Progressives,  because  you  do  not  make 
progress  by  great  strides;  you  make  progress 
Step  by  step.*  His  position  on  important  issues 
nay  be  summarized  as  follows:  (1)  In  con- 
KCtion  with  the  Pa>-ne-Aldrich  Tariff  Bill  he 
vsed  his  influence  in  favor  of  downward  revi- 
sion to  a  protective  basis,  just  sttffident  to 
cover  the  difference  in  cost  of  prcKluction  be- 
tween here  and  abroad.  Thougn  not  satisfied 
with  some  provisions,  he  signed  and  (Icfciidcd 
the  law  as  the  best  ever  passed.  He  favored 
turther  revision  on  the  basis  of  reports  to  be 
made  by  a  tariff  comnissioii;  and  he  vetoed 
liter  revisions  of  several  sdiedoles  tatgely  be- 
cause they  were  not  based  on  such  reports. 
He  worked  for  reciprocity  with  Canada.  (2) 
On  conservation  his  fundamental  vrws  were 
not  so  different  from  those  of  the  Progressives 
as  the^  seemed  to  beHeve.  He  hentated,  how- 
e«tr,  to  atretcb  the  exceniive  power,  and  Con- 
irreu  was  slow  to  give  him  the  power  he  re- 
quested  Unfortunately  his  support  of  Secre- 
tarj-  Balliiiger  against  Roosevelt's  friend, 
PlDchot.  appeared  to  place  him  in  opposition  to 
the  policies  of  his  predecessor.  (3)  In  the 
matter  of  railroad  and  trust  regulation  he 
iavored  stria  cofoveeBcnt  of  existing  law  and 
us  administnittan  scenred  the  dissolntion  of 
the  Standard  Oil  and  Tobacco  trusts.  He 
urged  the  clarification  of  the  Shi  rman  l.uv  and 
favored  Federal  charirrs  for  c  irp^ratu  in >  doing 
interstate  business.  {4)  He  was  opposed  to 
the  more  laifical  schenies  of  direct  popriar 


fovemment,  in  particular  the  ■recall  of  3"* 
icial  decisions."  (S)  He  favored  and  ex- 
tended civil  stTvicc  n  form,  worked  for  i-lTi- 
ciency  and  economy  in  governmeni,  especially 
urging  a  budget  system  and  advocating  pen- 
sions for  Federal  employees.  (6)  In  foreign 
tUflhirs  he  worked  heartily  for  peace,  negotiat- 
ing treaties^ for  arbitration  and  the  judicial  set- 
tlement of  international  difficulties,  which  were 
rejected  by  the  Senate.  By  "dollar  diplomacy* 
the  adniiiiistnition  sought  to  secure  opporlimi- 
ties  for  trade  and  the  investment  of  capital. 
This  policy  was  denounced  b^  some  a»  leading 
to  imperialistic  interference  tn  At  affairs  oi 
weaker  nations^  «md  maldnis  govenuncnt  dip 
plomacy  a  mere  agent  of  tug  miriness. 

Some  of  these  views  were  too  progressive 
to  suit  the  old  leaders,  and  yet  it  was  not  long 
before  the  insurgent  Progressive-Republicans 
were  denouncing  the  President  as  too  friendly 
with  reactionary  party  bosses  and  bi^  Inisiness, 
and  a  deserter  from  progressive  standards. 
Believing  in  the  necessity  of  party  government, 
the  President  did  feel  it  necessary  to  work  with 
and  through  the  party  majority  in  Congress. 
For  a  time  he  witiihcld  patronage  from  insur- 
gent senators  and  representatives,  and  when  he 
changed  his  p<dicy  the  damage  had  been  di»ne. 
The  defense  of  the  Tariff  Bill,  the  dismissal 
of  Pinchot.  the  repealed  vetoes  of  later  twrilf 
reduction  bills,  the  veto  of  die  grant  of  state- 
hood to  New  Mexico  and  Arizona  because  of 
radical  provisions  in  their  constitutions,  all  in- 
creased his  unpopularity.  The  elections  of  1910 
gave  the  Democrats  a  majority  in  the  House 
and  showed  a  popular  discontent  with  the  old 
Republican  rule  and  a  drift  toward  ProjEressive 
Repitblicanism  or  toward  tlie  Democratic  party. 
In  Congress  the  insurgent  Republicans  often 

t'oincd  the  Democrats  to  defeat  the  regular 
(epublicans.  In  1910  Roosevelt  returned  from 
Africa,  and  before  long  was  openly  taking  issue 
with  the  policies  of  his  successor.  By  1911  the 
Progressive  Republicans  were  planning  to  pre- 
vent the  renomination  of  Taft  At  first  La 
FoUette  was  to  be  their  candidate,  then  they 
turned  to  Roosevelt.  Earlv  in  1912  he  agreed 
to  accept  the  nomination.  In  the  States  having 
direct  primaries  Roosevelt  made  a  much  better 
showing  than  Taft;  but  the  control  of  the 
parly  machinery  by  the  regulars  brought  about 
the  President's  renomination.  The  Progres- 
sives started  a  new  party,  ensuring  the  over- 
whelming defeat  of  the  President  in  November 
and  the  election  of  Wilson. 

The  outstanding  feature  of  the  adminis- 
tration was  the  conflict  between  conservative 
and  progressive  forces;  but  the  confusion  and 
recrimination  should  not  obscure  important  de- 
velopments during  these  four  years.  Among 
these  were  the  reform  of  the  rules  of  the 
House  of  Representatives  (1910) ;  the  corpora- 
tion tax  (1909);  increased  powers  of  tlic  ln« 
terstate  Commerce  Commission ;  Postal  Sav- 
ings Bank  (I'MO)  and  Parnl  Po>t  (r^lJ); 
Children's  Bureau  (1912)  and  Department  of 
Labor  (1913)  ;  publicity  for  and  limitation  of 
campaign  contributions  (1910-11):  submis»on 
of  amendments  on  income  tax  and  direct  elec* 
tion  of  senators. 

Since  1913  Nfr.  Taft  has  been  Kent  pro- 
fessor of  law  at  Yale  Ihuvi  rsity,  ii  L  tiiriug  on 
constitutional  law  in  the  college  and  the  law 
sdwol.   He  has  oontinued  to  tdce  an  active 
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ifrterttt  in  promoting  international  peace  and  a 
League  of  Nations.  During  the  U'orhi  War 
he  wu  joint  duuraiMi  of  the  National  War 
Labor  Conference  Board. 

With  the  calming  "f  fnrfional  hittcmcss, 
Mr.  Tati  has  Rained  a^ain  in  ihr  j)iif>lic  esteem 
and  confidence,  and  the  accompli shnunts  is  well 
as  the  mistakes  an4  difficulties  of  his  adminis- 
tntioQ  appear  in  a  better  perapccttve. 

AmniB  P.  SooTT. 
Aisirtanf  Profettor  of  History,  The  Umftrsity 
of  Chicago. 

TACABAWAS.  ta-ga-ba'vas,  a  Philippine 
living  on  both  sides  of  Davao  Bay,  liUB- 
danan,  a  mixture  of  several  Malay  tribes. 

TAGACAOLOS,  ta  Ka-ka'O-lOs.  a  Philip- 
pine trihc,  whose  scttkments  are  scattered 
among  other  tribes  alung  Davao  Bay,  Min- 
danao. 

TAGALS,  ta-Rals'.  TAGALOGS,  or  TAO- 
ALOS,  a  l^hilipiiinc  jKupIe  of  Malay  oriKin,  in- 
habiting chiefly  Manila,  the  provinces  of  Cavite, 
Bataiui^  Bulacan.  lialangas,  Intauta,  Lagiina, 
and  Mindoro.  and  scattered  among  other  tribes 
in  several  other  provinces.  They  are  Christiant 
and  one  of  the  leading  peoples  of  the  ardiipdBgOu 
both  in  numbers  andm  cuhure;  they  possessed 
an  alphabet  and  considerable  civilization  before 
the  arrival  of  the  Spaniards.  They  were  the 
leading  element  in  the  last  insurrection  against 
Spain,  and  proved  troublesome  after  American 
occupation.  They  are,  however,  intelligent* 
ihrcwd  and  generally  mdu^tn ms;  and  when 
once  comprehending  American  ideak  prov* 
trustworthy.    See  PHaipPiNE  Islakds. 

TAGANROG,  ta-gan-r<S^,  Russia,  a  town 
in  the  government  of  Kkatermoslav,  on  a  lofty 
promontory  on  the  Sea  of  Azov,  opfodto  wt 
month  of  the  Don,  28  miles  wcst<«ortliwesi  of 
Arov.  There  h  a  monmnent  to  Atemnder  I, 
who  died  here;  also  rburrhes,  exchanRC,  prvtn- 
nasia,  etc.  It  has  maniifariurcs  of  canities, 
leather,  tobacco,  macaroni,  etc  The  harbor, 
though  the  deepest  in  the  Sea  of  Azov,  is  shal- 
low, not  admitting  vessels  whkh  draw  more 
than  10  feet;  hut  its  sitnation  secures  to  it  a 
caniideraUe  trade.  The  principal  exports  are 

wheat,  rye,  !>r)rlr\-.  nats,  linscc'l,  rape'^ccil,  wtwi!, 
oil-eake,  caviar  ami  butttr:  the  imports  in- 
clude fruit,  oil,  niachini  ry,  hitlcs,  pefr  Ii  nin, 
dry  goods,  wine,  etc.  The  annual  exports  pre- 
vious to  the  World  War  averaged  over 
150.0' >on(K)   Pop  7i.ntX) 

TAGBANUAS,  ta^'  ba'noo-as,  native  tribes 
of  the  Philippine  I>laiu!s  inhabiting;  the  island 
of  Palawan.  They  may  be  classified  into  five 
groups,  tome  more  civilized  than  others,  ac> 
cording  to  die  nature  of  the  locality  and  the  ex- 
tent of  contact  with  the  coast  tribes.  The 
Tagbanuas  Apuraliuati'  s  ha-.c  a  peculiar  writ- 
ing and  alphabet.  Thry  ha\i  an  clalx  rate  sys- 
tem of  t,'  vcrnment.  laws  for  the  rcKulatiun 
of  morals  and  ft.ist  days.  Their  Rod  is  Diwata, 
whose prinrij  i;  ;  cr  and  representative  on  this 
earth  is  called  the  Babailan.  who  may  be  of 
either  sex.  Consult  Veiitureilo,  M.  H..  'Man- 
ners and  Customs  of  the  Tagbanuas  and  Other 
Tribes  of  the  Island  of  Palawan,  Philippines* 
(in  ■  .^iiii'I  m  .riiun  .\I ! >cellanc<jus  C  u1!l',  iions.* 
Vol.  .\L\  ia.p  514  et  s.q  .  Wa-huiRion  r«)7h 

TAGBILARAN,  tag  U-la'ran,  Philippines* 
pD^to.  capUal  of  the  prvviocc  of  Uuhut;  on 


the  southwest  coast.  Opposite  the  town  is  the 
important  dependent  island  of  PunglaOi,  km- 
rated  from  fiohol  Island  hy  a  strait  one  tmk 
in  width.  The  chief  industries  are  agricBltorv 

and  tiinir  fishing.    Pop.  11.000. 

TAGES,  ta'giz.  in  early  ItaUan  mythologr. 
son  of  a  minor  local  detty,  or  gemui,  lan 
grandson  of  Jupiter.  He  taught  ihe  EtnKaw 
oie  arts  of  augury  and  mvuatton.  and  was 

said  to  hnvc  sprnn)^  forth  from  a  cl<  1  :  f  eaiA 
freshly  inrned  up  by  a  husbandm.tn  naaMd 
Tarcli  Jii,  in  the  neighborhool  of  Tarquinii. 

TAGGART,  Mariott 
writer  for  young  people:  b.  HavcrfeiB. 

7  May  186&  .She  has  published  <Thc  Blissyl- 
vania  Post  OfHcc'  (1897);  'Aser.  the  Shep- 
herd' (1809);  'The  Wvndham  Girls'  (1*12). 
•In  the  Days  of  King  Hal'  (19(J2):  'Nut- 
Brown  Joan>  (1904);  <Pu$sy  Cat  Town* 
(1906):  <Beity  Ga«ton>  (1910);  «Naaqr  the 
Doctor^  Uttle  Partner*  (1911). 

TAGGART,  Thomas,  American  congmt- 
man:  b.  County  Monyhan,  Ireland.  17  Wt 
1856.  He  came  to  the  United  States  in  1861 
and  icttled  at  Xeoia.  Ohio.  He  engaged  in  the 
hotel  hosincet  at  Indianapolis  in  1877.  nd 
since  1886  has  been  active  \n  politics  He  was 
chairman  of  the  Democratic  State  Commitiee  in 
1892-04;  mavor  of  Indianapohs  in  IWS-iqni; 
and  in  1916  was  appointed  to  fill  the  vacAr.rr 
in  Congress  caused  by  the  death  of  B  f 
Snively.  He  was  elected  to  (Congress  in  1912 
and  in  1914. 

TAGISH,  a  tribe  of  Americin  Indians  for- 
merly residing  about  the  headwaters  of  Lewis 
River,  Ahslca.  A  remnant  of  the  trlhe  iili 
exists. 

TAGLIONI.  tal  yo'ne.  Maria.  ItaKan  tallrt 

dancer:  b.  Stockholm.  Sweden,  2^  \pri!  or  IS 
March  1804;  d.  Marseilles.  Frarice.  2J  .■Kpn: 
IKvJ  Ilcr  father  was  Philippo  TaKhom  iH 
Milan,  1777;  d.  1871),  a  ballet  master  at  differ- 
ent oi)cra-h"UScs  successively  in  Luropc.  She 
was  rigorously  trained  by  her  father  and  da> 
veloped  a  marvelous  grace,  so  that  she 


thr  adn^trari  n  f  f    Europe  in  her    day.  Skf 


ni 


;iiic  htr  dcbnt  at  \'icnna 


1822 ;  appeartd 


at  Paris  in  1827.  and  at  Berlin.  London  *nd 
other  capitals  later.  Her  sivle  was  teraud 
"ideal'';  was  chaste  and  refineo  in  (fistinction  is 
the  'realistic*  dancing  of  her  pradeoeaaon,  Ger- 
del  and  Vesiris.  Her  great  inrocaaet  were  *La 
Bayadire,'  'La  Svlphtde  '  composed  for  her 
by  her  father,  and  'I-a  Fille  du  Danube.'  la 
18.^2  she  was  married  to  Count  Qill>ert  6n 
Voisins,  and  in  1847  retired  from  the  staite 
She  is  frequently  mentioned  in  contemporanr 
literature,  particularly  by  Balzac  and  Thaclcerar 

TAGORK.    ta-Ror,    Sm  Rabindranath. 

Hindu  poet:  b.  Calcutta.  IS/1  His  father 
Mahar^hi  1  H-vendranath  Tasrorc  was  a  famout 
spiritual  leader  who  belonged  to  a  t.\rniK  dis- 
tinguished for  many  generations  thruugbout 
Ia£a.  He  was  adoeued  chiefly  under  private 
tutors  and  at  the  age  of  17  visited  Engianl 
By  this  time  he  was  writing  verse,  largely  hni* 
tative  ot  the  old  \  aishnava  poets  \\hen  he 
was  18  years  old  hi  published  '  Sandh>a-San- 
gita'  ('Songs  of  Suti^it't.  and  '  Pravata-San- 
gita'  CSonics  of  Suonse').  In  these  he  an*c» 
to  Ike  height  of  neo*romattictsm  m  Bengai 
poany.  la  Vm  he  was  married  and  w«*i  ta 
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Shilaida  on  the  banks  of  the  Ganges  to  raanafsrc 
his  father's  estate.    There  he  came  into  touch 
trilhtbe  real  life  of  the  people  and  wrote  poems, 
ijJet.  parables  and  dramas  dealing  with  their 
(vcr>°day  affairs.    Hte  best  known  works  of 
this  period  perhaps  arc  *Thc  Crescent  Moon,^ 
'The  Gardener.*  'Gitanjali'  and  •The  Hungry 
StmiCS  and  Other  Stories  '     This  second  or 
Sbilaida  period  of  his  Hfc,  which  lasted  17 
jrears,  bad  a  sad  ending,  as  he  lost  in  rapid  suc- 
cession by  death,  his  wife,  daughter  and  the 
yoanger  of  his  two  sons.   At  the  age  of  40  in 
1901  ne  began  work  at  Bolimr,  which  centred 
aronnd  his  school,  'Shanti  Nikctan.*  or  trans- 
lated. 'AI>ode  of  Peace.'    BeKiniiiiic  with  two 
or  three  boys  it  had  grown  in  four  years  to 
60.    and   in    1919  numbered   over   2('XJ  boys. 
This  school,  while  strictly  Indian  in  its  char- 
adcriitics^  embodied  in  itself,  in  forms  modified 
»  covifODUieiitai  ooaditiona,  the  most  advanced 
educational  ideas  of  the  world  to-day,  while 
retaining  also  the  best  traditions  of  the  ancient 
Indian  garden  and  forest  schools,   it  is  interest- 
nkT  to  .Americans  to  note  that  the  self-govern- 
ment of  his  school  is  largely  modeled  after  that 
of  the  George  Jmior  Republic   Here  Tagore 
brought  the  power  of  hi*  persorality  to  plajr 
vpoa  an  increasiiw  number  of  yoong  men  who 
arc  making  the  India  of  to-morrow.   The  a w  rird 
01  the  -Vobcl  prize  in  literature  in  1913  !  i  .ilIu 
him  into  world  fame,  and  in  1915  hr  i(r<ivMl 
the  honor  of  knighthood.    He  has  published 
in  Ben^i  over  30  poetical  works  and  28  prose 
vorks,  including  novels,  short  stories,  essi^ 
temons,  dramas,  etc  With  a  fine  appreciation 
of  the  value  of  the  English  language  he  has 
inadc  his  own  translations  and  published  in 
English  *Chitra'  a  play;  "The  Crescent  Moon: 
Child-Poems':    'The  Gardener';  'Gitanjali'; 
'Personality';  'The  King  of  the  Dark  Qiam- 
btr';    'Reminiscences';    'Songs   of  Kabir'; 
Sadhana :    the   Realization  of   Life';  'The 
Hungry  Stones  and  Other  Stories^ ;  'The  Post 
Office* ;  « Fruit  Gathering' ;  'Stray  Birds* ;  'The 
Cycle  of  Spring*:  'Sacrifice  and  Other  I'lays'; 
'Nationalism*;    'Mashi    and    Other  .Stones'; 
'Lu\<.r'>  Gift  and  Crossing,'.'    Consult  Khvs,  E., 
'Ral.indranath  Taxore'   (1914);  Pearson,  W. 
W..     'Shantiniketan;    The    Bolpur  School* 


TAGUS.  ti'gte  (Spanish.  Tajo;  Portuguese, 
Tejo),  the  larfcst  mrer  of  SMia  and  Portugal, 
fismf^  in  the  mountains  -of  Albarracin.  on  the 

frontier  oi  New  Castile  .md  .Xrapon,  n  little 
more  than  1(X)  miles  I'rom  the  Merliim  .mean. 
I'ursuinK  first  a  luirihwesttrly  and  ihen  a  south- 
westerly course,  it  passes  bv  Aranjucz  (a  little 
south  of  Madrid),  Toledo,  Talavera  and  Alcaic 
ura,  enters  Portugal,  and  passes  by  Abrante% 
Santarem,  below  which  it  begins  to  broaden  into 
its  fiord-like  and  expandinj:  estuary,  contracting 
again  below  Lisbon,  and  10  miles  farther  down 
flowing  into  the  .Atlantic.  Total  Icnirth,  .S()5 
miles.  The  tide  reaches  nearly  to  Santarem, 
and  regular  navigation  of  the  river  begins  at 
Abrantes.  It  flows  through  r  mountainotts 
ooontiy  and  its  current  is  much  broken  by 
rocks  and  caUracts.  Its  principal  affluents  are 
the  J  arama,  Guadarrama,  Alberche,  Tictar 
Alapon,  F'lj.T  and  Zezere  on  the  ri^ht  lank; 
and  the  Guadiela,  Almonte,  Salor,  Sever  and 
Sorraia  on  the  left 


TAHITI,  ta-he'tf.  formerly  OTAHEITB, 
tlie  largest  of  the  Society  Islands,  situated  in 
the  southern  Pacific  Ocean,  in  lat.  17°  40*  S., 
and  long.  149°  30'  W.  It  consists  of  two  moun- 
tainous, volcanic  and  roughly  circular  pansu 
united  by  a  low.  narrow  neck  of  land,  and 
abounds  in  magnificent  scenery.  The  greatest 
dimension  is  northwest  and  southeast,  28  miles; 
the  total  area  is  about  400  square  miles,  and  the 
highest  point  7,320  feet  above  sea-level.  The 
climate  is  very  agreeable.  The  natural  vegeta- 
tion is  extremely  beautiful  and  luxuriant,  but 
cultivation  is  limited  to  the  coastal  plain,  where 
also  nearly  all  the  population  Is  located.  Copra, 
pearl-shell,  cotton,  vanilla  and  oranges  are  the 
chief  exports,  whose  value  in  1902  amounted 
to  $860,000.  Papeete,  on  the  northwest  coast, 
is  the  French  aoroinistrativc  capital  for  all  the 
French  possessions  in  Pol>-ncsia.  The  native 
Tahitians  were  once  a  splendid  race,  noted  for 
their  simple  idyllic  life.  (See  Tahitiaw  Dt- 
Erati'kk).  The  vices  introduced  by  contact 
with  civilization  soon  brought  about  moral  and 
physical  degeneration,  and  the  native  inhabit- 
ants are  rapidly  diminishing  in  niunber.  The 
island  was  discovered  by  a  Spanish  navigator, 
Quiros,  in  1605,  and  visited  by  Captain  Cook  in 
1769.  In  1842  it  came,  as  a  native  kingdom, 
under  French  protection,  and  in  1R80  was  de- 
clared a  French  colony.  Pop.  about  12,000. 
See  Society  Islands. 

TAHITIAN  (ta-he'ti-tu)  LITSRATURB. 
As  mentioned  under  Tahiti,  the  natives  of  this 

southern  Pacific  island  were  once  a  beautifol 
race,  living  a  natural,  simple  and  idyllic  life, 
as  expressed  in  the  accounts  of  Tahiti  by  Wal- 
lis.  Bougainville,  Cook  and  others,  and  idealized 
in  the  works  of  MeKilld,  <0moo*  (The 
Rover);  Stoddard.  'Idylls';  and  Loti,  'Mar- 
riage.' NotwiAstanding  their  physical  and 
moral  degeneration  since  the  introduction  of 
European  civilization,  the  evidences  of  the 
aboriginal  state  of  existence,  outside  the  recit- 
als of  early  explorers,  are  to  be  found  in  their 
traditions  and  legends  preserved  in  the  native 
songs  and  poems  of  the  existing  Teva  family, 
of  royal  lineage,  descended  from  HotOto,  first 

Seen  of  \  aicri.  who  married  Temairatunu,  the 
it  king  of  Punauia.  The  song^,  generally 
of  love,  war  and  lamentation,  locallj'  called 
himiiics,  are  sung  as  a  kind  of  choral  chant 
with  a  monolonic  buzzinf;'h.i><.,  i.>n  which  a  high 
shrill  cadcncing  is  repeated  indchnitely,  end- 
ing always  in-  a  long  tee-i-e-e.  The  longer 
poenis  redte  the  liistory  of  the  family,  the 
various  forms  of  etiquette  and  addresses  for 
^i^its;  shorter  poems  consist  of  soliloquies, 
laments,  reproofs  and  ceremonial  topics. 
Among  favorites  of  which  English  translations 
have  been  made  are  the  '  Coronation  Song  of 
Pomare';  'Lament  of  Aromaiterai' :  'Soiilo> 
quy  of  Teura,  a  beauty  asked  tu  wed  PuBtt,  an 
old  chief*;  and  'Song  of  Reproof,  at  the  be* 
ginning  of  the  Wars  between  Teva  and  Piiri- 
onu,  in  1768.'  Consult  La  Farge,  'Tahitian 
Literature'  (p.  143S9.  \  ol  XXIV) ;  'Warner's 
Library  of  the  World's  Best  Literature.* 

TAHLEQUAH,  ta-tt-kw5',  Okla..  town, 

former  capital  of  the  Cherokee  Nation,  in 
the  vallev  of  the  Illinois  River,  about  IS  miles 
ea>t  of  ^'ort  Giljson,  and  25  miles  northeast 
of  Muslcogee,  on  the  Saint  Louis  and  Saii 
FnuBdsco  Railraad»  )t  is  in  a  fertile  agricn^ 
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taral  rcRion.  It  lotitains  two  public  hi^ 
schools,  the  Cherokee  Xaiional  Female  Semi- 
nary and  the  Cherokee  National  Male  Semi- 
nary. The  latter  was  founded  in  1847.  There 
are  two  tnistion  sdlooh,  the  Baptist  and  the 
Preshytefian^  and  two  school  Hbraries.  There 
is  one  hank  and  four  weekfy  newspapers.  The 
manofacturinff  is  incrcasinp.  and  there  arc 
grain  ele\-ator«,  cotton  gins  and  flour  mills. 
Pop.  (est.)  J.OOO. 

TAHOE,  ta-hd'  a  lake  at  the  tase  of  the 
Sierra  Nevada,  on  the  boundary  Iietwcen  CaU- 
fornia  and  Xevada,  part  in  Placer  County, 
Cal..  and  part  in  the  counties  of  DcHiRlas  and 
Orinsliy,  N'ev.  It  is  about  2(>  niiU  1  i  ;r  And 
from  8  to  12  miles  wide,  and  hi>  an  altitude 
of  (v275  feet,  and  an  extreme  depth  of  1,630 
feet.  The  outlet  is  Truckce  River.  Lake 
Tahoc  is  noted  for  its  beauty  and  the  pictur- 
esque surroundings.  It  is  a  favorite  and 
unique  summer  resort,  on  account  of  the  cool 
and  lu  .il'liful  (limatc  and  the  hcaiilifiil  iin  tiery. 

TAHPANHES.  or  TEHAPHNEHES. an 
ancient  city  m  l.«ypt.  mentioned  in  the  BiMe 
(jcr>  ii>  16;  xhii,  7),  usually  identified  with 
ine  Dtfiime  of  the  Greeks,  situated  in  the  north- 
eastern Mft  of  the  Delta,  about  JO  miles  soutb- 
west  Of  Pehtstum.  In  1885  the  site  wa<  ex- 
plored hy  Petric  \  ).  who  ti\e'<  .ui  account 
of  tl»c  work  m  lus  '  iams,'  I'art  11  (1887). 

TAHR,  tar,  a  wiM  goat  {Hemitragus  iemt- 
ktkm\,  fonnd  on  stem  tree-covered  skipes  along 
the  wnole  range  «»f  tfie  Himalayas  from  Kash- 
mir to  Bhutan.  The  horn<  ari  a' '  iit  a  f"ot 
loiiK,  flattene<l.  with  a  notched  .interior  marvui; 
*  body  faw  ii-lirowti ;  the  hair  of  the  neck,  chest 
and  shoulders  hariKs  to  the  knee<^ ;  the  female 
is  lighter  in  color  with  smaller  horns.  Its 
nearest  relative  is  the  nil^ri  goat  of  central 
India. 

TAI-CHU.  tiVh<a\'.  the  fomcr  capital  of 
Formosa  (q  v.).   Sec  T.mnam. 

TAI-NGNAN-FU.  tinRanfoo'.  China,  a 
dj|y  an  the  province  of  Shantung,  sittatcd  15 
miles  southeast  of  Tsi-nan,  on  mt  railway  to 

^■^  h;m  It  has  a  temple  coverinK  a  Iar;.  t  ,srra. 
whwh  draws  many  pilgrims  bound  for  Mouut 
Tai,  which  is  rcgnroeau  sacred.  Pop.  aboot 

TAI'-TOU,  empress  of  Abvssinia:  fc.  I8S9; 

d  Addis  .Abda.  II  Feb  l«/l8  She  was  a 
daughter  of  the  kinx  of  (umdar  and  took  an 
actuc  part  in  the  troublous  politics  of  Abv-s- 
sitna,  anfl  was  r<inccrned  in  all  the  civil  war*: 
•  and  intriv'tn  s  which  ended  in  the  rai  mi. 

Menelik.  whom  she  had  taken  for  'hir  tilth 
husband  in  l-'<83  when  he  was  simply  king  of 
Shoa.  to  tlwposition  of  Negus-Nexusti  (em- 
peror) in  1889.  At  Adowa  where  the  Italians 
suffered  a  cruihinvr  reverse,  she  nrcompanied 
Menrlik  to  battle  headquarters  .inil  put  her  own 
farv  troop"  m  th«  tuld  I>inMiL:  Mene- 
lil^'-  I'  illnev^  ••he  'prar tl<  ally  ^'ovi  rncl  the 
fount  r  s  k»  fit   It    from   intt  rn.il  di  -'-rders. 

On  Menclik's  death  "in   I>ccembcr  1913.  his 
KM,  Udj  JeaH«n,  a  youth  of  ttt  and  no 
relation  of  the  empress  became  emperor, 
hut  failed  to  maintain  order,  and  largely  on 

Tai-Ton'^  liiiti.iti\ «■  he  v\.is  di  ji.i^ril  in  ^ilitf-m- 

ber  IVlK  and  his  aunt,  /.juditu.  .Mctichk's  older 
danghter.  was  proclaimed  •caaprtss. 


ILOR-BIRD 

TAI-TUAN-PU,  tl'wan'ftjo'.  Chin.i  the 
capital  of  the  province  of  Shan  si.  sitii.ited  near 
the  centre  of  the  province,  milc^  south  <>t 
Pddng.  It  consists  of  a  Chinese  and  a  Tatar 
dty  separated  by  a  high  wall.  The  dty  has 
served  as  the  residence  of  the  emperor*  and 
contains  a  number  of  magnificent  mansolenma. 
The  surrounding  region  is  very  fertile  and  con- 
tains rich  coal  deposits.    Pop.  o\cr  200.000. 

TAIHOKU,  Formosa.  CapiUl  of  the  island- 
It  has  progressed  rapidly  since  it  came  under 
Japanese  government  in  1898.  Systematic  colo- 
nization was  begun  in  1909.  ami  in  1916  the 
population  was  over  lOOlOOO.  See  FoaMosA. 

TAILFER.  PMcick,  American  coioni«t; 
lived  in  the  18(h  century.  He  was  a  physician 
and  emigrated  to  the  newly^fowided  colony  of 
Georgia  m  1740.  L^ter  he  removed  to  Charter 
ton.  S.  C  He  is  remembered  for  his  joial 
authorship  of  *A  True  and  Historical  Narra- 
tive of  the  Colony  of  Georgia  from  the  First 
Settlement  thereof  I'ntil  the  Present  Time' 
(1/41).  Ii  is  a  severe  arraiRiiment  of  ( rm 
James  fJ^rlethorpe's  method  of  povemintr  (he 
colony  and  accuses  the  (general  of  undue  exer- 
cise of  arbitrary  authonty  and  of  putting  his 
personal  interests  before  those  of  the  settlers. 
Tim  work  has  been  the  subject  of  much  diicw 
sion  as  to  whether  it  was  justified  or  was 
merely  the  expression  of  a  group  of  makn»» 
tents. 

TAILLON.  Sir  Louis  Olivier,  Canadian 
statesman;  h.  Terrebonne,  tjiu'er,  26  Sept 
1840.  He  was  educated  at  Masson  College  and 
was  called  to  the  bar  in  186S.  He  engaged  in 
practice  at  Qnehec  in  1CB2  and  became  one  of 
the  leaders  of  the  bar.  He  served  in  the  Que- 
bec assembly  from  1875;  was  speaker  in  1882- 
84;  Atiorney-General  in  1S84  S7:  .md  in  Janu- 
ary IK**/  he  formed  an  adminisiratiMti,  tiut  rc- 
sigTud  in  two  days  and  until  18<A)  was  leader  of 
the  Opposition  He  was  appointed  Minister 
without  Portfolio  in  Deceml<er  1891  ;  was 
Prime  Minister  in  1892-96;  and  Postmaster- 
General  in  1911.  He  was  knighted  in  1916 
some  years  after  tus  retirement  to  priyatc  Bfe. 

TAILOR-BIRD,  an  East  Indi.in  warbler 
(()r<At)/<'«iiir  or  Sutor\a  SMtorta^.  one  of  many 
species  in  a  larnc  Kcnus  which  exhil>it  a  close 
Similarity  in  stnicture  and  habits.  They  in- 
Imbit  cultivated  districts,  m  dressed  hi  gbin 
tints,  feed  ducfly  on  insects,  and  are  neoUiar 
mainly  in  tiidr  nest-making.  They  either  sew 
a  dead  leaf  to  a  livinK  one  or  join  two  nei|th- 
luirinn  leaves  to>;ether.  so  as  to  form  a  kind 
'  t  liaticiin;  pouch,  which  remains  attached  to 
tlic  branch  by  the  leal-stalk  of  one  or  both 
leaves.  The  threaiK  which  they  use  consist 
generally  oi  twisted  vewetahle  fibres  or  of  ac- 
tual cotton  threads,  the  bill  serving  for  a  nccdfe 
in  puncturing  holes  in  the  leaves  and  in  draw- 
in  c  the  threads  through  Oceasionally.  if  a 
larkc  <  noiik'h  leaf  be  found,  the  nest  mar  be 
formed  I  >  joining  together  the  free  edires  of 
the  leal.  The  kiwer  part  ot  the  pom  b  con- 
tains the  nest,  which  is  a  cup  ot  s.>tt  materials 
and  is  entered  from  above  Tb.  .ictnal  stnu- 
mre  of  this  ingenious  cradle  has  never  been 
•eicntificallir  observed,  ahhoogh  tailor-birds  are 
rommcin  Tbe  best  information  is  contained 
in  Hume;  *Nestt  «id  Eggs  of  Indian  Birds* 
(London  1890). 
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tAin  b6  cUalnge.  the  cualnge 

CATTLE-RAID.  The  mediaeval  Irish  schol- 
ars catalogued  their  native  literature  under 
several  heads,  to  one  of  which  they  gave  the 
onne  Tain,  hy  which  they  meant  a  'reafiiigl' 
or  a  "driving'*  of  cattle.  The  most  important 
lak  betongin?  to  this  class  is  the  subject  of 
tins  article  Tlic  professinnal  Irish  story-tel- 
lers also  arranged  their  epic  talcs  according  to 
cycles,  one  of  which  was  known  as  the  Ulster 
O'cle,  because  the  scene  is  always  laid  in  Ulster; 
as  the  cycle  of  Conchobar  (Connor),  the  king 
RNind  whom  the  Ulster  warriors  mustered:  as 
the  Red  Branch  cycle,  from  the  name  of  mdr 
hanquetinp  hnl! ;  and,  finally,  as  the  Cuchulainn 
cycle,  from  the  name  of  the  champion  round 
whom  the  saga  pivots.  The  'Tain  Bo  Cualnge' 
has  always  enjoyed  the  reputation  of  being  the 
•lost  celebrated  story  of  Irish  antiquity. 

The  foUowuit(  is  the  argument  of  the 
Cttafaige  Cattle-Ratd :  One  night  a  dispute  arose 
between  Queen  Medb  of  Connaught  and  her 
husband,  Ail'.ll,  as  to  the  amount  of  their  re- 
spective possessions.  On  matching  their  wealth, 
they  were  found  to  be  equal,  except  tliat  among 
the  king's  herds  was  a  lordly  bull  called  "the 
W  hitehorned."  Thereupon  Medb  dispatched  her 
courier  to  Dare  mac  Fiachna,  a  rich  landowner 
in  Cualnge  (Anglici  Copley)»  in  Ulsicar;  to  ask 
for  the  loan  of  his  wonderral  ball,  called  *the 
Brown  of  Cualnge."  Dare  at  first  granted  the 
queen's  request  but.  incensed  at  a  remark  made 
by  one  of  the  ciivoys,  he  u  iihdrew  his  promise 
and  swore  that  never  would  he  hand  over  the 
Brown  Bull  of  Cualnge. 

Medb  straightway  gathered  a  formidable 
army  composed  of  allies  from  all  part*  of  Ir^ 
bnff  whrn  wiih  to  undertake  the  invasion  of 
Ulster  and  to  carry  off  Dare's  bull  by  force. 

Now  it  happened  that  the  txpedilion  took 
place  vk'hile  the  Ulstermcn  sutiered  a  debility 
which  lasted  all  winter  and  the  burden  of  de- 
fending the  province  fell  on  the  shoulders  of  a 
stripling  of  17  years  of  age,  namebr  Cuchu- 
lainn, who  was  exempt  from  the  curse  which 
bad  befallen  the  remainder  of  the  champions 
of  Ulster. 

Cuchulainn  confronted  the  foe  and  agreed 
to  allow  them  to  continue  their  march  on  con- 
dition that  every  day  they  ^  send  one  of  their 
champions  to  meet  him  in  single  battle.  When 
he  shall  have  killed  his  opponent,  the  host 
shall  halt  and  pitdi  camp  until  the  follow- 
ing morning.  Queen  Medb  agrees  to  abide  by 
those  terms.  In  each  of  the  combats  which 
ensue,  the  heroic  youth  is  victorious  and  slays 
many  of  the  most  celebrated  warriors  on  the 
side  of  Connaught.  The  severest  of  all  those 
single  fights  was  the  one  which  lasted  four 
^ys  and  in  which  he  had  as  antagonist  his 
early  friend  and  foster-brother,  Ferdiad.  Af- 
ter the  death  of  Ferdiad,  Queen  Medb,  im- 
patient at  these  delays,  broke  the  sacred  laws 
of  ancient  Irish  warfare  and  overran  Ulster 
with  fire  and  ''Word. 

By  this  time  the  Ulstermen  have  come  out 
of  tlieir  debihty  and  gathered  their  forces.  In 
die  final  battle  Medb's  army  is  repulsed  and 
retreats  in  flight  into  Connaught.  But  die  had 
the  satisfaction  of  carrying  off  with  her  the 
prize  and  the  cause  of  the  war,  the  Brown  Bull 
of  Cualnge. 

The  events  which  the  *Tain  B6  Cualnge' 
relates  asid  its  perioiiages  are  aso^ied  by  1^0 


Irish  annalists  to  about  the  time  of  the  birth 
of  Christ,  that  is  to  about  300  years  before 
the  introduction  of  Christianity  into  the  island, 
and  such  has  been  the  constant  Irish  tradition. 
It  bdongs  to  a  period  when  agriculture  was 
almost  unknown,  when  land  was  plenty  and 
when  the  possession  of  Idne  to  place  upon  it 
was  of  first  importance  and  when  cattle-raids 
were  of  frequent  occurrence.  The  general  con- 
dition of  culture  described  in  the  sai^a  corre- 
sponds in  a  remarkable  way  with  the  earlier 
part  of  the  age  to  which  archaeologists  have 
given  the  munc  La  Tine,  or  Late  Celtic  and 
whidi  tenmnated  at  (he  first  century  or  our 
era. 

The  *Tain  B6  Cualnge*  even  carries  us  back 
to  one  of  the  earliest  and  most  widespread  be- 
liefs of  the  great  linguistic  family  to  which 
we  belong,  to  one  of  the  most  primitive  as- 
pects of  a  world-wide  nature^nqrth.  Its  great 
protagonist,  Cuchtthimi,  gives  us  the  impres> 
sion  of  a  god,  who  appears  to  personify  warmth 
and  light  struggling  against  the  powers  of  cold 
and  darkness.  In  the  earliest  version  of  the 
story,  he  is  the  son  of  the  supreme  god  Lug 
and  a  mortal  woman.  Hence  the  curious  com- 
bination that  we  hnd  in  him:  On  the  one 
hand  he  acts  like  a  brave  and  courtly  warrior: 
on  the  other,  his  supernatural  exploits  exceed 
the  course  of  ordinary  human  existence.  By 
the  time  the  tale  had  been  given  an  historical 
framework  and  had  been  consigned  to  writing, 
the  mythological  idea  from  which  it  had  sprung 
was,  at  most,  but  dim  and  uncertain.  Th^ 
story-tellers  and  their  hearers  regarded  CucllV* 
laitm  and  the  other  chatacters  o£  the  saga  as 
real  Irish  men  and  women,  and,  althou^  we 
are  not  to  look  for  historical  accuracy  in  the 
Saga  in  every  particular,  it  is  very  likely  that, 
in  the  main,  the  events  narrated  really  took 
place  and  the  protagonists  really  existed. 

The  whole  spirit  of  the  *Th\n  Bo  Cualnge* 
is  strongly  pagan,  which  is  another  proof  that 
the  tale  was  committed  to  writing  very  early  in 
the  Christian  period.  It  is  not  the  work  of 
any  one  man,  but  the  epic  of  all  Ireland,  the 
accumulated  work  of  generations,  the  last 
stage  of  a  slow  evolution.  Its  arrangement  in 
literary  fcrni  may  liave  taken  place  as  eaiW 
as  the  5th  century  and  its  shaping,  substantial^ 
as  we  have  it,  dates  from  the  first  half  of  Uie 
7th  century,  if  not  earlier.  The  earliest  maniH 
scripts  containing  it  probably  disappeared  dur- 
ing the  Viking  invasions,  with  the  result  that 
the  oldest  extant  version  dates  from  the  year 
1100.  From  that  date  till  the  middle  of  the 
last  century  a  score  or  more  of  manuscripts 
have  preserved  it.  Consequently,  tlie  'Tain  Ho 
Cualnge'  is  the  inost  ancient  epic  tale  of  west- 
em  Europe  and  Its  composition  antedates  by 
a  wide  margin  the  epic  tales  of  the  Anglo-Sax- 
ons, the  Scandinavians,  the  Franks  and  the 
Germans.  Furthermore,  it  is  entirely  original 
and  contains  not  the  slightest  hint  of  any, 
foreign  derivation. 

The  'T4in  B6  Cualnge'  is  in  prose  inter" 
spersed  here  and  there  with  Terse  and  is  not 
a  work  of  art  like  the  'Iliad*  or  the  'Odyssey* ; 
it  is  not  a  finished  epic,  hut  an  epic  in  the  mak- 
ing, showing  better  perhaps  than  any  other 
work  in  literature  the  development  of  poptdar 
tradition  through  more  than  a  thousand  ye.irs 
and  the  earlier  stages  of  an  epic.  It  alTords  a 
fKtim  of  an  old  battatic  cMfiaatkm.  widr 
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all  its  inherent  imperfections  and  rouKhncss. 
wild  phantasy  and  extravagance  ^>^  deed  and 
description,  as  it  arose  and  developed  HrnoiiR 
the  people,  unvarnished  by  poetic  art.  Withal 
it  evinces  poetic  worth  and  conlaitis  some  pus- 
lages  which  are  not  surpassed  in  any  liter- 
ature. 

The  (Tiin  B6  Cualnge*  i«  a  great  tale,  one 
of  the  greatett  and  most  curious  in  the  world. 

and  of  the  utmost  imporiaiu  e  to  the  philologist, 
the  folklonst.  the  ari  h.ioloKast  and  the  histo- 
rian. For  till  tiist  tunc  ti)  Iuirn))c  ii  lirings 
to  light  a  high  and  romantic  chivalry.  It  is 
a  tale  that  is  wortlqr  of  any  literature  in  the 
world  and  no  other  race  with  which  the  Celts 
■My  be  compared  is  able  to  produce  any  such 
ancient  indiKcnou-;  litrrary  monument. 

Bibliof^raphy.—  The  text  of  the  Tain,  from 
the  most  important  manuscripts,  has  Ik  ( n  pub- 
lished by  F.rnst  Windisch,  'Die  Altirischc  Hel- 
densagc,  Tain  R6  Cualnge.'  Irische  TextC;  Ex* 
traband  (JLctptig  1905).  which  contains  com- 
plete apparattu.  Introduction,  notes  and  vocab- 
ulary; Faraday,  L.  W ,  'Th<-  r:,ttIr-Rai.I  of 
Cualngc'  (London  1*X)4)  is  a  t  r.invlaiicni  based 
on  one  manuscript;  Hull.  F.  'The  Ciirhiillin 
Saga>  (London  1898;  contains  a  translation  by 
Standish  H  O  Grady) ;  Hutton.  M.  A..  «Thc 
Ttia,  An  Irish  Epic  Told  in  English  Verse » 
{DiAfin  1907)  is  a  paraphrase,  as  is  Gregory, 
Ladv  A  .  Tiichtilain  of  Mnirthemne*  (London 
T90.t)  :  Dunn.  ,!..  'The  Ancient  Irish  Kpic  Tale. 
T.iin  156  Cuainge,  The  Cualngc  Cattle-Raid' 
(London  1914)  is  the  first  complete  version  in 
EngUsh  and  (pages  xxxii-xxxvi)  contains  a 
foil  bibliography  on  the  snbject 
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Professor  of  Critic  Languages  and  !  tUraturtS, 
The  Catholic  Umversiiy  of  America. 
,  TAINAN»  fl'nin'.  Formosa.  Japan,  a  dty 
situated  on  a  small  river  near  ue  southwest 
coast  of  the  ishnd.  Until  1996  it  was  the  capital 
of  the  island.  A  canal  ronnects  it  with  For- 
mosa Channel.  Under  the  Chinese  and  Japan- 
ese r6^nics  it  has  h.id  the  st.itiss  of  a  treaty 
port.  There  arc  a  rice  mill  and  several  sugar 
milts.   Pop.  53.790. 

TAINS,  tin.  Hippolvte  Adolphe.  French 
critic  and  historian:  b.  Vouziers,  Ardcnius.  21 
.\t.ril  1828;  d.  Paris.  5  March  18'U  He  was 
educated  at  the  CoIleRc  Bourbon  and  the  Ecolc 
Xormale,  Parir»,  was  a^si^ned  by  the  govern- 
ment, which  tiiought  his  talent  danffcrous,  to 
a  provtndal  post  as  instructor,  trat  resigned  this 
and  dcvotea  himself  to  literature.  writin)<  in 
quidc  succession  'Essai  sur  La  Fontaine'  ( 1853; 
rev  ed  \^<0).  'F^sai  sur  Tite  Live'  (18.=4)  and 
'Philosopher  Fransais  du  XIXe  Siecle'  (1856). 
In  1864  he  was  appointed  to  a  profesflorship 
in  the  FcmIc  des  Hcaux-Arts,  where  his  series 
of  Kciiii.  ^  on  the  history  of  art  were  patterns 
of  philosophical  criticism.  The  dissolution  of 
the  empire  and  the  attendant  troubles  directed 
bim  to  ihe  study  of  die  philosophy  of  history 
and  in  connection  therewith  he  wrote  his  'Orig- 
iiie>-  (!e  la  Fr.iiir<  rntitemporainc'  ('Ancien 
Kqiune^'  1876.  '  kcvolution.'  1878-84,  ♦Re- 
gime Itoderne.'  1890—  unfinished),  a  work  of 
great  erudition^  in  which  he  condemns  the 
royahsts.  but  finds  their  frrave«t  faults  repeated 
by  tbr  rcpu!  limtis  and  makf^  his  bitterest  at- 
tack on  Napoleon.  Thus  he  alienated  all  pnr> 
tki^  holduig  all  respoastblc  for-.tbe  disasieca 


of  the  "Terrible  Year.*  A  work  more  familiar 
to  readers  in  the  United  States  and  Englatxi 
is  his  *Hisfoire  de  la  litterature  an^laisc'  ( 1H6*; 
Eng.  trans.,  by  Van  Laun).  The  bnlUancy  of 
this  performance  is  unquestioned,  but  the  jus- 
tice of  its  method  has  hem  nmdi  discussed 
and  while  Taine  became  the  founder  of  a  cnh 
in  France,  he  found  in  England  at- !  America  no 
imitators  of  importance.  Lurr.iiv  mticism. 
a-sthelics  and  psychology  were  to  him  srjcnces 
as  exact  as  chemistry;  he  treated  them  with  a 
laboratory  style  of  analysis  and  deduction. 
"Little  facts,  well-chosen,  important,  HgnificaBt. 
amply  substantiated,  minutely  noted*^ — todi, 
in  bis  own  wordl^  he  made  his  material.  "The 
whole  world.*  said  Bourgct.  'Seemed  to  Tame 
matter  for  intellectual  exploitation"  Tame 
judged  all  products  of  the  human  mind  by  the 
three  inflexible  standards  of  race,  epoch  and 
surroundings  and  these  he  qmiripailated  as  if 
tbejr  were  mathematical  formnfae.  He  qmte 
disregarded  the  factor  of  individualitv  and  re- 
duced evcr>thing  to  ihat  neoroiis  sxNtematira- 
tion  which  drew  protest  from  .'\miel  He  -suc- 
ceeded in  pointing  out  certain  things  which  no 
other  historian  had  noted,  but  dogmatized  to  a 
degree  no  longer  regarded  as  permissible.  (Scc 
Ohigins  of  Contkmporary  France).  Tmnfy 
other  published  works  include  'Flssais  dc 
critique  et  d'histoire*  (1857);  'Ecrivains  ac- 
tuels  de  r.^nplctcrre '  (L'^/i.^t;  'Idcali  mc  an- 
glais' (1864).  a  study  of  Carlvlr;  *Positivismc 
anglais'  (1864).  a  study  of  John  Stuart  Mill: 
'Nouveaux  essais  de  critique  ct  dliistoire* 
(1865):  'Philosophic  de  rart>  (1866):  'PU- 
losophie  de  Part  en  Italic'  (18d6);  <Voyage 
en  Italic'  (1866);  < Notes  sur  Paris,  ou  vie  et 
opinions  de  .\f  Frederic-Thomas  draindor^rc ' 
(18C>7t;  'L  Ideal  dans  I'art'  (1867).  lectures 
drbvrred  at  the  Kcolc  des  Beaux-Arts;  'Philos- 
ophic de  I'art  dans  les  Pays-Bas*  (IdM); 
^Philosophic  de  I'an  en  Grict*  (1870);  <Da 
suffrage  universel'  (1871);  'Votes  ^ur  1' \n- 
gleterre*  (1871),  a  work  of  considerable  value; 
'Dcrniers  essais  de  cntifjue  et  d'hisioire* 
(bS'M)  and  'Carnets  de  voyage:  notes  ^ur  la 
Province'  (1897).  Taine  was  created  hono- 
rary D.C.L  of  Oxford  in  1871  and  in  1878 
he  was  dectcd  a  member  of  the  French  Acad- 
enqr.  Consult  Uonod.  *Le$  maiires  de  This- 
fotre*  (1894);  T^aitre,  "Les  contemporains* ; 
De  Margerie.  *H  Taine»  (1894);  I'.ontmy 
M.  E..  'Taine,  Schcrer,  Laboulayc'  (i'ans 
l'X)l)  ;  Giraud,  \'.,  "Hinpolytc  Taine'  (ib 
I'»on;  Aulard,  A.,  <Taine,  historien  de  la 
Revolution  franguse*  (Paris  1907);  Guiianeie, 

F.  15,  'Dcmorr^cv  and  Poctrj''  (R. -Mem  l^m 
TAINTER,  Charles  Sumner,  Amencan  in- 
ventor: b  Waurtown.  Mass..  25  April  1854. 
He  has  invented  the  graphophone  and  was  Uic 
asaoctate  inventor  of  the  radiophone.  In  1874 
he  was  a  member  of  the  United  States  expe> 
dition  sent  to  die  South  Pacific  to  observe 
the  transit  of  \'eniis  In  1881  he  received  the 
gold  medal  at  the  Electrical  Exhibition.  I'aris. 
tor  biN  invetuions  in  c<  nmi  tion  with  the-  radi'>- 
phone  and  in  1889  was  given  the  French  Aca<l- 
<my  decoration,^  'Officicr  de  Mnstruction  Pub- 
Gque>  for  the  invention  of  the  graphophone; 
in  1400  he  received  the  John  Scott  mMal  in 
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TAiPlNGS,  ti'pings',  the  name  given  by 
loMigncra  to  the  inswigMK  folfowcffa  of  Um^s 
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fciu-ch  uaii,  who  raised  a  formidable  rebellion 
Ml  China  in  1851  and  who  until  his  suppression 
in  1864,  was  looked  upon  by  his  disables  as 
emperor  of  the  ^maaty  of  TaaBra<--M|(infy- 
iiw  Grand  Pck^  and  tb«  T'icn  Wank  —  Hwv 
enly  King^  of  Qnt  TUa  Kwo— Kingdom  of 
Heaven. 

TAIT,  tat,  Archibald  Campbell,  English 
prelate,  archbishop  of  Caotcrbury:  b.  £ain> 
tan^.  21  Dec.  Iftll ;  d.  AddinKton,  1  Dec  IBSZ. 

Broiifrht  np  a  Presbyterian,  he  received  his 
education  in  the  schools  of  his  native  city. 
He  entered  the  University  of  Gia5t;o\v  in  1827, 
and  having  gained  a  Snell  exhibition  he  matric- 
vhMd  at  Ralliol  Cblk«e^.OKlbrd,  in  1830,  be- 
coarinff  about  the  mmt  tmc  s  member  of  the 
Churoi  of  England.  He  yns  f^dvated  -with  a 
firtt  m  dassics  in  ISG,!,  elrrted  n  Fellow  of  his 
college  in  the  following  year,  urdained  in  1836^ 
and  was  active  as  tutor  of  Balliol  for  seven 
j'cars.  While  several  of  his  intimate  friends 
joined  the  Tractarian  movcnient,  he  himself 
kept  aloof  from  it,  and  joined  in  the  protest 
agmst  Tract  XC.  He  succeeded  Dr.  Arnold 
in  the  headmastership  of  Rugby  School  in  1842, 
and  retained  this  post  till  1850,  when  he  was 
appointed  dean  of  Carhslc.  He  took  an  active 
part  in  the  work  of  university  reform  at  Ox- 
ford, and  in  1856  he  was  ajipointcd  to  the  see 
of  London.  He  declined  the  archbishopric  uf 
Yotk  in  1862,  and  in  1869  was  appdnted  arch- 
of  Canterbury.  He  ai  fifit  omosed  the 
or  the  disestablishment  of  the  Irish 
Gmrdl,  but  on  being  appealed  to  personally  by 
the  Queen  he  accepted  the  inevitable.  He  was 
al^o  Hi'Mtruinciital  in  securing  the  enactment  of 
the  Public  Worship  RcKulation  Act  of  1874. 
His  mind  was  of  a  calm  statesmanlike  cast,  and 
lie  acted  with  coolness  and  dignity  in  the  criti* 
cal  events  of  his  time,  such  as  the  Essays  and 
Rex-icws  controversy,  the  Colenso  case  and  the 
leeal  prosecution  of  Ritualists.  He  was  looked 
upon  hv  the  High  Church  party  as  a  mere  Eras- 
tian;  ihcy  accused  him  of  unfairness,  but  in 
bis  latter  days  he  vindicated  his  sincerity  in 
profeMing  cKaritable  tolerance  with  unmistak- 
able clearness.  Consult  Davidson  and  Ben- 
ham,  'Life  of  Archibald  Campbell  Tait>  (1891) ; 
Dangin.  'English  Catholic  Revival  in  the 
XlXth  Century>  (London  1914). 

TAIT,  John  Robinson,  ,\merican  painter: 
h.  Gndnnati.  Ohio.  14  Jan.  1834;  d.  190';.  He 
was  graduated  at  Bethany  College,  Va.  (1852^, 
and  studied  in  Florence,  Italy  fl853-56);  m 
Dusscldorf  (18S9-71);  and  in  Munich  (1873- 
"6).  He  was  for  several  years  the  art  critic 
of  the  New  York  Mail  and  Express.  Amotig 
his  writings  are  'European  Life,  Legend  and 
Landscape  >  (1859)  and  <Dolce  far  Niente,> 
poems  ('1S39). 

TAIT,  SiK  Melbourne  McTaggart,  Cana- 
dian jurist:  h.  \f eUn •urnc,  20  May  1842.  He 
was  cducaterl  at  Saint  Francis  College,  Rich- 
mond, and  was  graduated  at  McGill  University, 
Montreal,  in  1862.  He  started  practice  as  law- 
yrr  in  1862  at  Richmond,  then  joined  the  late 
Sir  John  .Abbott  (1870).  remainin^r  his  law 
partner  many  years  He  was  created  K.C.  in 
'■^2  and  was  elected  treasnrer  of  the  Montreal 
bar.  In  1887  he  was  appointed  puisne  judge 
10  reside  at  Sweetsbury,  province  of  Quebec; 
renoviiM  to  Montreal  in  1889.  In  1906  he  was 
made  duef  Jtistiee  of  the  Safkreme  Geort  Ha 
was  kuighted  on  dtt  ooculm  of  -the  Quaenl^ 


iul.ilec  (1897).    A  founder  of  the  Children's 
iemorial  Hospital,  be  has  been  its  president  ■  « 

since  190S. 

TAIT,  Peter  Guthrie,  Scottish  physicist:  b. 
Dalkeith,  28  April  1831  ;  d.  Edinburgh.  4  July 
1901  He  was  educated  at  the  Edinburgh  Uni- 
versity and  at  Saint  Peter's  College,  Cambridge. 
Dected  Fellow  of  Peterhouse  in  1852.  he  be- 
professor  of  mathematics  at  Queen's  Col- 
Bdfast,  two  years  later,  ana  held  that 
till  his  appointment  in  1860  to  the  chair 
of  natural  philosophy  in  the  University  of 
Edinburgh.  He  published  'Dynamics  of  a 
Particle'  (1856);  "Quaternions'  (1867); 
'Thermo-Dynamics*  (1868)  ;  'Recent  Advances 
in  Physical  Sdence>  (1876);  <Heat>  (18iU); 
(Light*  (1884);  'Properties  of  Matter*  (1885); 
'Dynamics >  (1895);  'Newton's  Laws  of  Mo- 
tion* (1899),  etc.  He  was  joint-author  with 
Lord  Kelvin  of  a  well-known  'Treatise  on 
Natural  Philosophy' ;  and  also  collaborated 
with  the  late  Balfour  Stewart  in  <Tlie  Unseen 
Universe.' 

TAIWAN,  tl-wan',  the  native  name  for 

Formosa  ((i.v  ). 

TAJ  MAHAL,  tazh,  m^-hal',  India,  a  cele- 
brated mausoleum  in  a  beautiful  garden,  out- 
side the  city  of  Agra,  about  a  mile  east  of  th« 
fort  It  was  built  by  the  Emperor  Shah  Jehan 
for  himself  and  his  favorite  wite  Mumtaz 
Mahal,  who  died  in  1629.  Tavemicr,  who  saw 
the  building  in  process  of  construction,  says 
that  20,000  men  were  employed  upon  it  contin- 
ually for  22  years.  It  is  an  octagonal  building 
70  feet  high,  with  sides  measuring  130  leet} 
and  is  surmounted  by  a  dome  Rivmg  an  addi- 
tional height  of  120  feet;  total  height,  190  feet. 
At  the  four  comers  of  the  platform  centred  by 
the  mausoleum  arc  minarets  133  feet  high.  The 
whole  is  built  of  white  marble,  and  the  interior 
decorations  ate  of  sumptuous  magmficence. 
The  screen  surrotmding  the  chamber  contain- 
ing the  cenotaphs  of  Ae  emperor  and  his  con- 
sort, above  the  sepulchral  vault,  is  composed 
of  12  kinds  of  stones,  chief  of  which  is  the 
valuable  lapis  lazuli ;  the  arabcscjuc  mosaic  and 
inlaid  work  is  described  as  of  uns\irpassed 
beauty.  The  cost  of  the  mausoleum  is  vari- 
ouslv  estimatod  to  hsve  been  from  iLQfiOOfiOO 
to  ?50,UOO,000.- 

TAJURA,  or  TAJURRAH.  ta-joo'ra, 
northeast  Africa,  a  bay  and  seaport  in^  the 
French  Somali  Coast  protectorate  or  territory 
of  Obok,  on  the  Gulf  of  Aden.  It  was  ceded 
to  France  in  1884.  The  rising  French  seaport 
of  Jibutil  is  at  the  entrance  of  the  bav,  on  the 
south  side,  whence  a  railway  extends  since  1902 
to  Harar.    Svt  A:ivssiNi.\. 

TAK-I-KESRA.   Sec  Ctesiphon. 

TAKAHASHI,  ta'ka-hi'she.  Korekiyo, 
Bamon,  Japanesi  tin:tmier;  b.  Sendai,  7  July 
1854.  He  studied  English  in  Japan,  then,  for 
one  year,  in  America.    In  1875  he  was  ap- 

einted  principal  of  the  Osaka  English  Schoot 
coming  (1881)  official  in  the  I^cpartment  of 
.'Kgriculturc  and  Conim'  rcc.  In  IS''^  he  en- 
tered ser\ice  of  the  liaiik  of  Jap.in,  becomittg 
the  foll'iv.  iiiv;  \  car  director  of  its  western  sec- 
tion. In  1895  he  entered  the  Yokohama  Specie 
Bank  as  manager,  becoming,  successively,  di- 
rector (1896).  vice-president  (1897),  and  was 
then  afvainted  vioe-govcmor  of  ue  Bank  of 
JafW  fctnming  (1906)  to  the  Yokofanma 
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Specie  Bank  as  pioidaDt  while  retaiaiaK  his 
fomer  position.   Fmm  f90Mtt  ha  ncgniaiad 

important   loans   from   Fnc^laBd  and  AaKTlca. 

He  waui  rrralo<l  l^arrm  in  1007. 

TAKAHIRA.  ta  k4  (u'ra,  Kogoro,  BabOK, 
Japanese  diplomat:  b.  Iwate,  lfi54.  He  was 
appointed  attach^  to  the  legation  at  Washing- 
ion  in  1879  and  became  secretary  in  1881. 
Later  he  was  made  cbargf-d'affaircs  at  Korea, 
then  consul-general  at  Shan^ai  and  n8!<7> 
New  Ynrk,  fiillowinR  which  he  was  5ucccs-ii\eiy 
appointed  Mni:~'t  r  l\«  sidcnt  to  Holland  .iiid 
Denmarlc  Minisicr-l'lenipotentiar>-  at  Rome, 
Vienna  and  Berne  From  1901-05  he  was 
ninister  at  Washin^non.  in  the  latter  rear  sign- 
ing; %rith  Baron  Komura,  the  Peace  Treaty  at 
Portsmouth.  N.  U.  He  waa  Aaabassador  at 
Rome  (1907).  then  transferred  to  Washtngtun 
the  ioUo\%ing  year,  serving  till  19Q9. 

TAKAMINE.  talc^-mln.  Jokichi.  Japanese- 
American  chcini>t:  h.  Takaoka.  Japan,  j  Nov. 
1S54.  He  was  graduated  in  chemical  engineer- 
ing (1879)  at  tne  Engineering  Colle^  of  the 

Imperial  University  at  Trkio,  becoming  Japa- 
iioc  Ko\criinicnt  student  a!  the  Glasgow  Uni- 
versity and  Andersonian  I'nivcrsity,  Glasgow, 
from'  187^1.  From  ISWl-^  he  was  head 
chemist  of  the  Department  of  .Xcnculturc  and 
Commerce,  Tokio,  then  (1S84-85)  Imperial 
Japanese  Commissioner  to  the  Cotton  Centen- 
tmi.  New  Orleaib.  In  1887  he  organixed  and 
erected  the  first  sntwr-fthosphate  works  at 
Toldo.  He  mme  to  America  in  1890  where  he 
brought  a  fermentation  process  to  practical  use 
producing  diastatic  eiizyonc,  now  used  m  starch 
factoncs.  He  c><taMi5.hcd  a  research  factory  in 
Kew  York,  and  with  others,  formtilatcd  a  proc- 
ess of  extraction  of  the  active  princ^le  of  the 
suprarenal  glands  ow  a  OOaHBCrdal  acalc,  pro* 
dicing  'adrenalin.* 

TAKAMATSU.  talca-mat-soo.  Japan,  the 

c.'ipit  il  III  ;he  prefecture  of  Kagawa.  «.itnatcd 
on  the  north  coast  of  Shikoku    Pop.  40^000. 
TAKAOKA,  tild-dlca.  Japan,  a  town  in 

the  prefecture  of  Toyanu  near  the  we>t  coast 
of  central  Hondo.  It  manufactures  dyes  and 
hardware     I't.p  at  4(1,<<1«J 

TAKASAKI.  ta-fca-sa-ke.  Japan,  a  town  in 
the  prefecture  of  Gumma,  situated  ncarhr  in  the 

centre  of  Hondo.  60  miles  northwest  of  Tokio. 
with  which  it  has  railroad  connection    It  has 

c<.!t..ii   r  !  silk  manufactures.    Pop.  34.000 

TAKATA.  ta-ka'ta,  Japan,  a  town  in  the 
prefecture  of  Niigaia.  near  the  west  coaat  of 
central  Hondo.  It  has  cxtcniive  awMfactnres 
of  cotton  goods    Pop.  12/00. 

TAKIORAPHY.  See  Sho«thaxd 

TAKILMAN  FAMILT,  a  ttibt  of  Amer- 
ican Indians  occtipying  tlie  oovntnr  ak»nfr  the 

Ropue  R'srr  iii  OreRon  In  ISfO  there  were 
some  17  MlLik'C'  of  this  tnl*  but  it  is  now  scat- 
tered fir  rxMtifl 

TAKOW.  ti-kow'.  or  TA-KAO.  u  ka^'. 
Fonno'^.  a  port  on  the  southwest  coast,  con- 
ntcled  b^  r  id  with  Tainan    Its  principal  ea- 

pnrt  is  »ut:ar     I\.p  l.^.UMI 

TAKU.  a  tribe  of  North  .\inerican  Indians. 
re«idin|i  in  the  vicinity  uf  Taku  Ink  I.  AU^ 
Thry  number  at>tnii  JOi) 

TALACOGAN.  ti  b  V:''\-a-  Vy.r,:j,iv'c^  a 
NHttBKnt  of  Moros.  pcmuKc  ot  Sarigau.  Mio- 


dmao^  OB  iIk  Agnsan  Rhw*  taven  nnlcs  nordi 
of  the  ondet  of  Lake  Pinayat  and  96  miles  south 

of  Snr-.:po,  'hr  i<t  viixial  capital     Pop  11.5911. 

TALAMANCA,  til-a-manlta.  Panama,  a 
name  formerly  applied  to  the  Atlantic  Const 
region  of  western  Panama  and  Costa  Rka. 
At  the  time  of  the  Discovery  the  region  was 

inhabited  ^  ■«■(         tribes  widi  a  pemHar 

ciriSntion  of  their  own.  Ther  manufacmred 
.1  great  varictv  of  om.imrri's  of  gold,  in  which 
the  country  was  very  rich  Py  the  encroach- 
ment^ of  the  whites  thcv  wi  r<  driven  into  the 
forest  and  mountain  recesses  Here  a  tnhe 
known  as  Talamancans  still  Uves  in  practiad 
independence  and  who^jr  unaficctcd  bj  Biodtin 
ci\iluatioo,  within  a  ahoft  dinaisce  of  litt 
Panama  Railroad. 

TALAVACHI.  a  mysterious  poison  for- 
merly manufactured  by  the  Artecs,  and  by  them 
handed  down  to  the  Mexican  Indians  Slnl- 
fully  administered,  u  s.iid  to  drstror  the 
mind  while  leaving  shgfat  effects  on  the  body. 
The  pecuBar  eCcct  of  the  poison  saona  to  ha 
to  induce  monomania  or  epilepsy. 

TALBOT,  Arthur  Newell,  .American  enpi- 
rrcr:  b  Cortland,  III.  21  Oct.  1857  He  was 
graduated  (1880  at  the  Univemi'y  of  ll?Tr<T«. 
receising  his  civil  engineer's  dipl.ima  in 
He  has  been  engaged  in  engineering  work  cn 
raitwavSj  sewerage,  waterworks  and  other  pob> 
Uc  utilities  as  wcB  as  in  the  tnvestigatioo  ol 
constmction  naterial  Since  1890  he  has  been 
profc<snr  of  municipal  and  sanitarv*  engineering 
having  charge  of  theoretical  and  applied  me- 
chanics for  the  University  of  Illinois  In  lOJS 
he  was  elected  president  of  the  American  So- 
ciety of  Ci\il  Ktii^neers  He  has  wntteo 
'The  Railway  Transition  Spiral'  (lOOH; 
n'ests  of  Concrete'  (1906);  'Tests  of  Col- 
tnnns*  (1912);  *  Tests  of  Reinforced  Coocmc 
Bdldings  tuder  Load»  (1913). 

TALBOT,  Ethctbcrt,  American  Pr  >  ir.t 
Flpiscopai  bishop:  b.  Fayette.  Mo.  ')  Oct 
He  was  graduated  from  Dartmouth  College 
1870.  and  from  the  General  Theological  Scai^ 
nary  in  1873.  He  was  ordauud  M  the  priett* 
hood  in  the  year  last  named  and  waa  mmi  of 
Saint  James.  Macon,  llo..  1893-87.  In  189 
he  was  consecrated  missionary  bishop  of  Wyoen- 
tng  and  Idaho,  and  in  1S'>7  was  translated  to  the 
see  of  Central  Pcnn-\ U  .ir.i.i  .\ftfr  adrr.ini»ter- 
ing  the  dioccsr  i  t  -rntrrit  Pennivlvana  foe 
>e\tn  years  he  atti'r!it\; >hi  i  it-  n  into  the 

diocese  of  Bethlehem  of  which  he  remained 
bishop  with  residence  at  South  Bethlehem.  Pa. 
and  the  diocese  of  Harrisbure  He  i»  the 
author  of  *My  People  of  the  Plains,*  of  *A 
Bishop  Among  His  Flock'  and  'Tim:  an  .Ai>> 
lobiotrraphy  of  a  Do^.*  Besides  these  books 
he  has  published  vanoos  scnnons.  addresses 
and  tracts,  etc. 

TALBOT,  Henry  Paul.  Amerieaa  chemist: 
b  Ik>stan.  15  Mav  \BtA  He  was  graduated 
(188m  at  the  Ma-sachuseits  Institttte  of  Tech- 
nok>«rv  and  o!  ..  r  i  P;.  I>  dipl  ima  at  Lcipi'*: 
in  P^Xl  He  h.*^  served  successively  as  aNsisiAnt 
(1SS>^7).  in>tnjctor  (Iftv'-^S  an.i  is^*^ 'JJ). 
assistant  pr«>'ess<^r  (18"C-05).  associate  rrv*- 
lissor  ( li^'^.^-^'S  *  and  p(«jie»s<ir  oi  ana'\tK 
chemistry  iVM^V^i2)  at  the  Uassachvaettt  In- 
stitute of  Technology,  where  he  has  since  had 
V  -/r  of  the  dcpartmeni  of  ckemisiiy  and 
cbcoucai  cngiacafmg.    He  ha*  vfittan 
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troducton-  Course  of  Quantitativp  Oicmical 
Analysis''  (1897)  ;  'The  Klertmlvtic  Di^sona- 
lion  Theory.'  in  collaboration  with  A.  A- 
Blanchard  (1905) ;  besides  numerooi  artldM 
pobliihed  in  the  sciiiitific  journals. 

TALBOT,  John,  1st  Earl  ok  Sftrews- 
•mtT:  b.  about  1380;  d  Castillon.  France.  17 
July  1453.  He  was  appointed  lord-licutcnant 
of  Ireland  by  Henry  V  in  1414.  Five  years 
hter  be  bc^an  a  long  career  in  the  French  wars, 
bdng  present  at  the  siege  of  Milan  in  1420.  and 
at  that  of  Meaux  in  1421.  He  returned  to  Ire- 
land as  lord-lieutenant  in  1424  and  was  knighted 
in  1426.  hut  in  1427  went  aKain  to  France.  After 
the  raisiny  of  the  siege  of  Orleans  he  deter- 
mined to  «»ve  the  town  of  Bcaugcncy;  but  hcar- 
tag  that  the  place  had  already  been  evacuated, 
he  retreated  northward  toward  Patay,  where 
he  was  overtaken  by  the  French  and  captured 
0429).  He  regained  his  freedom  by  exchange 
in  1433.  In  14.V)  he  became  marshal  of  France, 
and  hy  1439  had  become  governor  and  lieu- 
tenant-ijemra  I  of  France  and  Normandy  The 
capture  of  Harfleur  in  1440  was  largely  due  to 
hint  In  1442  he  was  created  Earl  of  Shrews- 
bury. In  1445  he  eonducted  Qaeen  Maqpuvt  to 
England,  and  that  yvar  went  for  the  fmrd  tine 
to  Ireland,  whore  to  his  titles  were  added  thoSC 
of  Earl  of  Watonord  and  Lord  of  Dunparvan. 
In  1448  he  rrossKl  the  channel  again  as  lieu- 
tenant of  Normandy.  In  14.'^3  he  went  to  the 
assistance  of  tiw  Msiegcrs  of  Castillon.  and 
fought  against  great  odds  until  he  was  killed. 

TALBOT,  John,  American  Protestant 
Episcopal  missionary:  b.  Wymondham,  Nor- 
folk, England,  1645;  d.  Burlington  N.  J.,  29 
Nov.  1727.  He  entered  Christ's  College,  Cam- 
bridge, became  Fellow  of  Peterhouse  in  1664. 
fcdor  of  Freetheme,  Gloucestershire.  In  1695, 
and  entered  the  employ  of  the  Enclish  Society 
for  die  Propagation  of  the  Gospel  in  Foreign 
Lands  in  1702.  He  came  to  America,  fnundtd 
Saim  Mary's  Church,  Burlington.  N.  J.,  and 
was  its  rector  1704-22.  His  later  loyalty  to  the 
Episcopal  Church  appears  to  have  fallen  into 
question.  For  the  two  sides  of  the  controversy 
ceosuk  Hills,  'History  of  the  Church  in  Bur- 
lington>  0876),  and  Perry,  'Histoiy  of  the 
American  Fpisropal  Church*  (1£85). 

TALBOT.  Sik%  American  oavnl  officer: 
b.  Dtghton.  Bnstol  Cbnnty.  Mass.,  17S1 :  d.  New 
York,  30  June  1813.  Upon  the  breaking'  out  of 
the  Revolutionar>-  W'ar  he  was  commissioned 
captain  in  a  Rhode  Island  regiment,  and  after 
participating  in  the  siege  of  Boston,  accom- 
panied the  army  in  1776  to  New  YoHc  FOT  tfie 
skill  with  which  he  directed  certain  operatkms 
aiainst  the  British  shipping  in  the  harbor  he 
received  from  Congress  a  major's  commission. 
He  participated  in  the  memorable  defense  of 
Fort  Mifllin.  November  1777,  and  in  177X  ren- 
dered valuable  assistance  to  General  Sullivan  by 
transporting  the  American  forces  from  the 
noinJand  to  the  upper  end  of  tiie  island  of 
Uiode  Ishnd.  A  dashing  exploit  of  the  war 
tm  his  capture  in  1778  of  the  British  floating 
nttery  Pigot,  of  22  guns,  anchored  in  one  of 
the  chanruls  commanding  the  approach  to  New- 
port In  1779  he  was  commi.ssined  captain 
in  the  nav^-,  and,  after  cruising  with  success 
against  British  commerce,  was  captured  by  a 
British  fleet  and  confined  in  the  Jersey  praon 
ship  1780.    He  wak  afterward  renoved  to 
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Fngland.  and  in  17H1  was  cxchant^ed  Upon  the 
r<  (irijaiiizatioii  of  the  nav\-  17^,  he  was  a^rain 
called  into  the  public  scr\'ic<',  and  su{>criiitend<-d 
the  construction  of  the  frigate  Constitution 
{Old  Ironsides),  which  in  1799  was  his  flagship 
during  a  cmise  in  the  West  Indies.  He  re- 
signed his  commission  in  1801,  and  passed  the 
remainder  of  bis  life  in  New  York.  Consult 
Tuckerman,  <Ufe  of  Commodore  Sitatt  Tldbot' 
(1851). 

TALBOT.  William  Henry  Fox,  English 
photographer  and  scientist:  b.  Lacock  .^bbey, 
near  Chippenham.  England,  11  Feb.  1800;  d. 
there,  17  Sept.  1S77,  He  was  graduated  from 
Cambridge  in  1821,  and  represented  Chippenham 
in  Parliament  1833-34.  Scientific  research  be- 
ing more  attractive  to  him  he  save  up  politics, 
and,  devoting  himself  to  the  SttMlfOf  tiie  dietni-'  • 
ca]  action  of  light,  made  important  discoveries 
in  photography.  In  1839  his  invention  of  pho- 
togenic drawing  was  explained  by  Faraday  to 
the  Royal  Institution,  and  in  1841  he  patented 
the  calotypc  process.  He  is  still  referred  to  as 
an  authoritv  whose  statements  are  sound.  Sub- 
se^entiy  Talbot  devoted  himself  to  anti(iia- 
rfan  research,  being  one  of  the  first  decipherers 
of  the  cuneiform  inscriptions  from  Nineveh. 
His  publications  include  'Chemical  Changes  of 
Color'  (Phil.  Magasine  1828);  'Legendary 
Tales'  (1R.V))  ;  'Hermes,  or  Classical  and  An- 
tiquarian Researches'  (1838-39);  *The  Pencil 
of  Nature*  (6  vols,  on  photography  1844-^); 
'Assyrian  Texts  Translated'  (lS>fi).  etc 

TALBOT,  or  OLD  SOUTHERN 
HOUND,  a  race  of  dogs,  pnliaf  ly  extinrt, 
which  seems  to  have  been  the  original  stork 
from  which  the  mrions  breeds  of  hounds 
sprang.  The  cdor  was  pure  white;  large  head 
very  oroad  miuxle,  long  pendulous  ears  and 
rough  hair  on  the  beHy  "ralhot  is  the  family 
name  of  the  Eufl^iah  house  of  Shrewsbury 
which  has  a  talbot  for  badge  and  two  Inlboli 

for  supporters. 

TALC,  one  of  the  commonest  and  most 
important  of  the  non-metallic  minerals  It  is 
usually  massive'  or  foliated,  the  laminae  being 
flexible  but  not  clastic.  It  is  number  one  in 
Mohs  scale  of  hardness,  and  like  most  vtnr 
soft  minerals  it  has  a  greasy  feel.  Its  lustre  (s 
pearly  and  glimmering,  and  its  usual  colors  are 
green,  gray  or  white.  Foliated  varieties  arc 
often  quite  transparent,  whili  the  ma'-siv  is 
translucent.  It  is  of  average  sprrific  gravity, 
about  2.7.  It  is  acid  magnesium  silicate, 
HtMgtSitOii.  Talc,  like  the  related  mineral  ser- 
pentine, is  of  secondary  origin,  having  ttom 
formed  by  the  alteration  of  various  magnesian 
minerals  snch  as  tremolite.  pyroxene  and  ett« 
statite.  It  occurs  in  meiamorphic  mrks  all  over 
the  world,  being  the  most  promiii<  iit  niiiM  ral  in 
the  rock  known  as  talcose  schis'..  and  sunKiimes 
forms  extensive  beds,  occurring  thus  in  most 
of  the  Atlantic  Coast  states.  .\lthoup;h  very  soft, 
it  is  almost  indcstructibbb  not  bemg  attadced 
by  adds  nor  injurioushr  affected  by  intense  heA. 
Its  common,  massive  form,  popidarlv  known  as 
"soapstone,"  is  the  "steatite"  of  mineralogy. 
Some  soapsloiu'  s^.  hou  ever,  a  massive  pyro- 
phyliite  (q.v.)  and  the  term  soapstone  is  applied 
lootely  by  miners  to  almost  anv  soft  rock  or 
mineral  with  a  greasy  feeL  Talc  is  used  in 
the  arts  cither  powdered  as  Hour  tde,*  or  in 
nwedpiecos.  Nonr  talc  ia  eavkyed  as  a  base 
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for  fifcproof  paints,  in  boiler  and  steainptpc 
coverings,  aad  fonndiy  fadngi,  f«>r  dectric  uh 
sulators,  in  the  mamifBetttfe  of  dymmite.  and 

of  wall  papers  to  which  it  imparts  a  flossy 
surface;  it  is  very  extensively  used  in  the  manti- 
facture  of  toi'ct  powders,  and  cheap  soaps,  for 
dressing  leathers  and  skins,  and  as  a  base  for 
hibncants.  Al)out  half  a  million  dollars'  worth 
o{  'fibrous  t«Ic*  ia  produced  annualty  in  the 
•m^e  cotmty  of  Sdnt  Lawrence  in  New  York. 
Th  IS  material  is  a  mixture  of  talc  and  fibrous 
trtmolite  and  is  ustd  in  making  paper.  When 

8 round  the  fibres  cause  the  retention  of  the 
our  talc  in  the  paper  pulp,  thus  adding  ma- 
terially to  the  strength  and  weight  of  the  paper. 
The  supply  of  pure,  compact  soapstone.  the  moct 
valunHc  variety  of  talc,  comes  largely  from 
.  westcni  North  Carolitia  and  Virginia.  It  is 
sawed  into  slate  pencils  and  crayons  and  is 
manufactured  into  the  tips  of  ^as  Imrners.  The 
chief  uses  of  soapstone  arc  for  stationary  wash- 
tubs,  sinks,  acid  tanks,  hearth-stones,  fire  bricks, 
mantels,  griddles  and  manv  other  articles  of 
eveiyday  use.  •French  dbalk*  is  a  fine-trranular 
talc  used  as  a  crayon  by  tailors.  In  Giina  and 
Japan  a  fine  compact  talc  is  carved  into  various 
oni.imi  n's,  hou-clu.ld  gculs  and  pagodas,  though 
con:>idcrai>le  of  the  material  thus  used  is  agal- 
matalitc  (q.v.)  or  pyrophyllite.  See  MlXBAL 
PaOUlJCTION  OF  THIi  UNITED  StaTW. 

TALCA,  talTci,  Chile,  the  capital  of  the 
province  of  the  same  name,  on  the  Rio  Claro, 
about  180  miles  south  of  Valparaiso,  on  the  rail- 
way from  Curico  to  Concepcion.  It  is  a  fine 
city,  with  handsome  churches  and  a  lyceum. 
Weaving  is  the  chief  manufacturing  Industry. 
PopL  (1916)  AlfilS.  The  province  has  an  area 
of  3,864  square  mites  and  the  population  is 
131,058. 

TALCAHUANO,  tal-ka-wa'n6,  Chile,  a 
seaport  in  the  province  of  Concepcion,  situated 
260  milca  south  of  Valparaiso,  and  eight  miles 
west  of  the  city  of  Concepcion,  with  which  it 
has  railroad  connection.  It  ha>  a  lighthoiite,  a 
new  custom-house,  a  wireless  station,  and  large 
warehouses  and  docks.  The  harbor  is  being 
fortified.  It  is  the  principal  export  town  for 
wheat  in  southern  Chile.  It  funercd  severely 
from  earthquake  in  1835,  but  was  rebuilt.  Pop. 
21,876. 

TALE  OF  A  TUB,  A,  and  THE 
BATTLB  OF  THE  BOOKS.  Swift's  «A 
Tale  of  a  Tab*  was  written  for  the  most  part 

about  lf/>6.  but  was  not  publi'^hed  till  1704.  when 
it  appeared  in  a  volume  \\\'\\  'The  Battle  of 
the  liooks  '  The  author  wittily  dedicitcd  it  to 
Prince  Posterity,  and  to  this  day  it  has  gcn- 
eridly  been  regarded  as  nnr  (,f  the  two  or  inree 
creat  prose  satires  in  English.  Not  the  least 
interesting  parts  of  it  arc  the  digressire  chap* 
ters  on  critics  and  criticism  and  on  madness, 
in  which  the  theor>*  is  advanced  that  happiness 
CJ'iisisis  ill  beiuK  wtll  (krtivn!  Its  most  fruit- 
ful fancy  is  of  the  sect  who  took  the  tailor  for 
their  idol,  and  held  the  universe  to  be  a  large 
suit  of  clothes  —  the  germ  of  Carlyle's  'Sartor 
Rcsartus.*  The  allegorical  narrative  presents 
the  fortunes  of  three  brothers,  Peter,  Martin 
and  Jack,  standing  respectively  for  the  Rr»man, 
the  Anglican,  and  the  Dis^entiritr  churchc* 
Their  father  nn  his  death-bed  ltr<|nralhcs  ihem 
each  a  coat  with  two  virtues  -  "One  is,  that  with 
good  wearing  they  will  last  you  as  long  as  jrou 
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five.  The  other  ii,  that  tfcer  wifl  grow  h  lk 
tune  pnmorlion  with  your  bo<fi«a.*  For  a 
time  the  bovs  wear  their  coats  in  accordaote 

with  their  father's  will.  I„itcr  they  comr 
to  town  and  fall  in  love  with  the  three  ladm 
then  most  in  reput.ition.  the  Duchess  d'.Xnfenl, 
Madame  dc  Grands  Titres  and  the  Couaiess 
d'Orgudl.  Desiring  to  be  in  the  fashion  diey 
violate  tlicir  lathers  will,  covering  their  coats 
with  tdionlder-knots.  silver  fringe  and  fijnire^ 
emhroidery.  Peter  hcci.iri  -  (hi-iat<.rial  .-in  !  ir,. 
siits  on  heiiiK  adiiresscil  t.\  his  brothers  as  Mr. 
Peter,  Father  I'etcr  au  l  tin. illy  as  My  Lor4 
Peter.  Martin  and  Jack  revolt  from  his  as* 
thority,  and,  in  token  of  repenunce.  attempt  is 
remove  the  cmbeUiihmcnu  from  their 
m  whidi  process  Martin,  reforming  widi 
moderation,  restores  his  garment  to  someihine 
like  its  original  sute.  but  Jack  in  a  fanatical 
fur>'  rends  nis  from  top  to  bottom.  Swift  as- 
serted that  he  had  written  as  a  k'ood  church- 
man, ridiculing  onlv  Popery  and  Dissent.  The 
wits  were  delighted  with  bit  attack;  but  sober 
Anglicans  were  alarnwd  at  its  nnpKtations:  aad 
it  IS  undeniable  that  its  disgtistinc  coarseneti 
and  brutal  levity  were  inimical  to  every  inrm 
of  religious  reverence.  The  satire  was  assaiW 
and  explained  by  William  Wotton;  but  his  ex- 
planations were  maliciously  sctscd  luon  aad 
made  to  serve  as  annotations  ia  timaiMMUl 
editions.  As  an  old  man  Swift  is  Mid  tOMR 
exclaimed:  'Good  God,  what  •  fmim  I  hal 
when  I  wrote  that  book.» 

'The  Battle  of  the  Books.*  written  aMit 
was  Swifts  contribution  to  the  famous 
litcr.-iry  rontroMrsy  of  the  I7th  ccntury  re- 
garding the  relative  merits  of  ancient  and 
modeni  writers.  In  England  the  dtscttSMOU 
was  roidered  rather  insignificant  b^  the  curinm 
confusion  of  the  champions,  the  wits  of  the  dar 
appearing  as  defenders  of  the  ancients,  au^ 
the  great  ci.f,sKal  scholar  of  the  a^^e  as  a 
leader  of  the  moderns.  The  conflict  was  opened 
oyer  the  'Letters  of  Phalaris.'  which  Sir  Wil- 
liam Temple,  in  his  'Eisav  L'pc"'  the  .\ncicat 
and  Modem  Learning*  (lo9l2),  declared  *ha«« 
more  of  grace,  more  spirit,  more  force  of  «it 
and  genius  than  any  others  I  have  seen,  either 
ancient  or  moiiern"  yci  the  'Letters  af 
Phalaris.'  said  Ti  nip!' .  i>  one  of  thv  tv%o  wH 
ancient  bonks  in  prose  that  we  possess.  \\»J- 
ham  U  oiton.  champiotdoff  the  modems,  repfied 
in  1694  with  *  Kedeetioiis  Upon  Andeat  tmi 
Modern  Learning.*  In  1499  Charles  Bojrie 
brought  out  an  edition  of  the  extolled  Lettm. 
in  behalf  of  the  aiirunts  In  1697  Wotton  pni>- 
lished  a  second  crluion  (A  the  'Reflections.'  \rt- 
cluding  an  e&sav  by  the  learned  Richard  Bent- 
ley,  showing  that  the  'Letters  of  Phalaris* 
were  forgeries  and.  rehilively.  modf^^  At 
about  this  point  Swift  comes  in  with  his  *Bat- 
tie  of  the  Books.'  written  for  the  defense  '^f 
the  ancients  and  in  support  of  his  patrc 
Tcniple.  the  ininu^h.^ie  oliioci  heitik;  to  tun:  'hf 
lauKhier  of  the  town  upon  \S  of  ton  and  I^ctt- 
ley  Swift  was  on  the  wrong  side  with  re-sprel 
to  the  Phalaris  question  and  with  re>pCKt  to 
the  srhohirship  of  the  enemy.  But  he  releases 
a  (light  of  nicely  pointed  arrows  agairnl 
pedantry  and  sotir-tempered  crtticfitm  and  the 
vanity  and  ri.:otism  of  the  modem  spirit  In 
the  conrsr  of  the  <li«pnte  brtwcrn  fhr  Sr"^er 
atul  th'  I'.i  '  he  strikes  I'tit  nn  idr.i  .irifl  .t  phrave 

which  Matthew  Arnold  adopted  and  populmrued 
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as  the  epitome  of  his  gospel  of  ctilture  — 
•sweetness  and  Ught."  Consult  lives  of  Swift 
liy  Samuel  Johnson.  Sir  VV.  Scott,  J.  Forster, 
H.  Craik,  L.  Stephen,  P.  M.  Simon,  etc  ;  also 
SaintsburVs  'Histoiy  of  Criticism*;  Spingarn's 
'Critiad  Essays  of  the  Seventeenth  Century*: 
'Cambridge  Histoqr  of  English  Literature' 
(Vol  IX).  Stuabt  P.  Shciman, 

Proffssor  of  English,  University  of  Illinois. 

TALE  OF  TWO  CITIES,  A,  published 
in  1859,  vk-as  the  second  of  IMckenr  historical 
novels  and  is  to-day  more  pcipular  than  the 
anihor's  earlier  novel  of  the  same  kind, 
'Barnaby  Rudge*  (1841).  The  reason  lies 
partly  in  the  fact  that  the  French  Revolution 
i.'-  a  rriiire  pet inancntly  interesting  historical 
event  than  the  anti-Catholic  agitatiQn  and  the 
Gordon  riots  in  London.  The  chief  purpose 
of  Ac  novel  is  to  give  an  impression. —  in  this 
case  a  very  English  impression  with  its  roots 
in  the  anti-Napoleonic  tradition, —  of  the  diys 
of  the  old  Rcpime  and  the  French  Revolution, 
in  which  cynicism,  arrogance  and  crucify,  on 
the  one  band,  and  uncouthness,  violence  and 
guillotimng,  on  the  other  hand,  were  the 
yromtnent  features.  No  account  is  suggested 
of  the  intellectual  causes  of  the  Revolution.  It 
is  a  picture  of  action.  The  turbulence  of  Paris 
compared  with  the  dignified  and  law-abiding 
ftays  of  London  give  the  book  its  title.  The 
Story  is  tlic  account  of  the  escape  from  France 
of  the  emigre.  Saint  Evrernonde,  or  Charles 
Daniay.  of  nis  return  to  France,  bis  arrest,  con- 
dcnnation  through  the  unwitting  evidence  of 
his  own  father-m-law.  Dr.  Manette,  and  his 
final  escape  through  the  self-sacrifice  of  Sid- 
ney Carton.  This  last  is  the  most  famous  part 
ot  the  book,  both  ethically  and  episodically. 
Sidney  Carton,  the  real  hero,  takes  advantage 
of  his  resemblance  to  Charles  Uarnay  to  mount 
the  scaffold  in  place  of  the  latter,  who  is  mean- 
vidle  hurrvtng  disguised  to  England  with  lus 
family.  The  storv  is  a  moving  one  and  is 
almost  wholly  lacking  in  the  usual  humorous 
scenes  and  characters  of  the  author.  It  has 
beea-  successfully  dramatized.  Certain  of  the 
scenes,  as  notably  the  flight  from  Paris,  the 
death  of  Qurton.  and  the  women  knitting  in- 
diftcrendy  at  the  cxecmtons»  have  become 
hunous.  WnxiAU  T.  Brewsteh. 

TALENT,  the  name  of  a  weight  and  dc- 
nominatiun  of  money  among  the  ancient  Greeks, 
and  also  applied  by  Greek  writers  to  various 
stiadurd  weights  and  denominations  of  monnr 
of  (fifferent  nations;  the  weight  and  value  dif- 
fering in  the  various  nations  and  at  various 
times.  The  Attic  talent  as  a  weight  contained 
60  Attic  mina:  or  6,000  Attic  drachm*,  equal  to 
56  pounds,  U  ounces,  British  troy  weight.  As 
a  denomination  of  silver  money  it  was  equal  to 
11,220.  The  great  talent  of  the  Romans  is 
computed  to  be  equal  to  $500,  and  the  little 
Blent  to  $375.  A  Hebrew  weight  and  denomi- 
nation of  money,  equivalent  to  3,000  shekels, 
also  receives  this  name.  As  a  weii;ht  it  was 
equal  to  about  ^JiH  pounds  avoirdupois;  as  a 
denomination  of  silver  it  has  been  variously 
estimated  at  from  $1,500  to  $1,880. 

TALES  OP  THE  ARGONAUTS,  The. 
'The  Tales  of  the  .Argonauts'  is  a  volume  of 
short  sketches  collected  and  published  by 
(Francis]  Bret  Hartc  in  1875;  but  the  title  is 
Mmetimes  loosely  applied  to  all  this  author'a 


stories  of  early  KMtmM.  NoAfaf  !■  tfie 

<Tales  of  the  Argonauts'  proper  quite  equals Ul 
merit  *The  Luck  of  Roaring  Camp,*  <The  Out- 
casts of  Poker  Flat*  and  "Tennessee's  Partner,* 
which  had  appeared  in  an  earlier  collection ;  but 
*An  Iliad  of  Sandy  Bar,>  <How  Santa  Claus 
Came  to  Simpson's  Bar,'  and  some  others  have 
been  deservedly  popular.  The  Argonauts  are 
of  course  the  gold-seekers  of  1849  and  the  years 
immediately  following.  These  adventurers 
came  from  all  quarters  of  the  globe  and  all 
ranks  of  society,  and  they  had  in  common  only 
the  pOHCtsioii  of  the  strength  and  determina- 
tion necessary  to  reach  the  new  Colchis.  Here 
they  lived,  at  first,  wholly  free  ffwn  the  con- 
ventional restraints  imposed  by  an  organized 
society,  and  each  man  snowed  himself  for  what 
he  was.  Many  of  these  primitive  social  con- 
ditions still  existed  when  Harte  went  to  Cali- 
fornia in  1854,  and  they  made  a  great  imprcs- 
uon  on  the  observant  boy.  He  did  not  use 
then  in  Itetaiore.  hftwevet  ntrtO  he  was  aMe 
to  look  back  on  them  in  the  Kght  of  a  man's 
experience.  Calif  ornians  objected  that  his 
pictures  were  unreal ;  but  they  give  the  im- 
pression of  essential  truth  to  life  —  an  impres- 
sion not  spoiled  bv  his  perslalent  habit  of 
showiag  the  good  ekaientt  in  evan  the  lowest 
and  most  debased  eharaeters.  Harte  occasion- 
ally seems  to  have  adopted  some  of  the  less 
fortunate  devices  of  Dickens,  but  his  manner 
was  chiefly  his  own.  He  lacks  literary  finish, 
though  he  was  painstaking  in  regard  to  style: 
but  in  these  early  tales  he  has  a  sure  command 
of  humor  and  pathos,  and  a  complete  masteiy 
of  his  tmi^ue  material 

William  B.  Caikns. 

TALES  OF  THE  CRUSADERS,  two 
novels  by  Sir  Walter  Scott,  respectively  entitled 
<Thc  Talisman'  and  'The  Betrothed.* 

TALES  OF  A  GRANDFATHER,  a  col- 
lection of  stories  dealing  with  the  history  of 
Scotland,  by  Sir  Walter  Scott,  and  published 
in  four  series  in  1827-30. 

TALES  OF  HOFFMAN  {Les  Conle* 

d'Hoffman) ,  Opera  comimie  in  prologule  and 
three  acts  by  Jacques  Offenbach  (libretto  by 
Barbier).  first  produced  at  Paris,  10  Feb.  1881, 
several  months  after  the  composer's  death.  In 
spite  of  the  unparalleled  success  which  Offen- 
bach had  achieved  with  his  Ug^-hearted,  clever 
and  unfailingly  melodious  oPew  bouffes,  he 
evidently  desired  to  beqoeani  to  posterity  a 
work  of  more  serious  artistic  import;  and  he 
spent  his  most  ambitious  efforts  and  years  of 
his  life  on  the  'Talcs  of  Hoffman.'  As  his  end 
approached,  he  begged  the  manager  to  produce 
it  in  time  for  htm  to  witness  the  premiere. 
While  he  did  not  live  to  see  it,  the  public  took 
tothewoifrnolevsheartify  than  to  the  operettas 
and  it  will  undoubterlly  outlive  them.  The  story 
is  novel  and  cleverly  put  togcihrr.  The  pro- 
logue shows  Hoffman  and  his  fellow  students  in 
Luther's  Inn  at  Nuremburg;  he  is  persuaded 
to  tell  of  his  three  love  encounters  and  these 
form  the  three  socceeding  acts.  The  opera 
ends  as  it  began.  Hoffman  acdaimed  a  hero  by 
his  admiring  friends.  Inspired  hv  its  romance 
and  fantasy,  Offenbach  has  written  a  genuinely 
attractive  sc<)re,  which  displays  his  talent  for 
melody-making  and  ingenious  characteruation 
at  its  best.  The  barcarolle,  in  the  second  act, 
once  heard,  is  never  to  be  forgotten.  Alone  it 
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weuM  have  noide  the  opera,  but  there  are 
many  other  numbers  worthy  of  recall  — the 
burlesque  ballad  of  Kktnzarh,  sunjj  by  Hoff« 
man  in  the  proIoKUf  ^nd  triloi-tic.  N'icklausse's 
buMK  of  the  doll,  the  automaton's  song.  "Lcs 
oiteaux  dans  la  charniillc."  Antonia's  romance, 
*Ellc  a  fui,"  and  the  trio  finale  of  the  third  act 
OfTcnbach's  treatment  of  the  drasutic  sittu> 
tions  is  always  clever  and  at  times  subtle.  Tbe 
orchestration,  while  simple,  is  refined  and  llie 
general  artisiic  Icvrl  uf  \surk  ►:rcatly  alKive 
that  on  which  he  \sa>  UMiallv  content  to  stand. 
In  luirope.  T.iles  of  HolTni.in'  liab  l»cen  pur- 
sued by  superstitious  tear  on  the  part  of  the 
managers  owing  to  the  fact  that  its  first  per* 
ionnance  at  the  Ring  Theatre  in  ytenna  was 
the  occarioa  of  a  conflagration  which  caused 
great  loss  of  fife.    h<  revival  in  New  York  by 

Oscfr  Hamnerstcin  lu  l'X)7  proved  that  its 
origiiial  anpoU  is  still  potent. 

TALB8  OP  MY  LANDLORD,  a  name 

applifil  to  four  series  of  Scott's  novels,  the 
first  embracinc  *OId  Morialitv'  and  *The  Black 
Dwarf;  the  sccoinl.  'lh<-  Heart  of  Midlo- 
tiiian' ;  the  third,  'The  lirnic  of  Lammermoor,' 
and  'A  Legend  of  Montrose* ;  arnt  the  fourth 
*Count  Robert  of  Paris,'  and  'Castle  Danfferous.' 

TALES  OF  A  TRAVELLER,  a  well- 
known  work  by  Washinirton  Irving,  published 
in  1824.  It  is  a  delik'httul  tncdlcv  of  humorous 
and  tragic  elements  an<i  tlic  nmhor  himself  de- 
clares them  to  be  '4norad  ules,*  with  the  moral 
Misfmlsed  as  nrach  as  possible  by  sweets  and 
Spice<» 

TALES  OF  A  WAYSIDE  INN.  The 
*Tales  of  a  VN'ayside  Inn,*  by  Hcnr^'  Wads- 
WOrth  Longfellow,  was  published  in  three 
parts,  in  1863.  1872  and  1873,  respectively.  The 
poet  followed  the  old  plan  of  presenting  a 
series  of  stories  as  tdd  by  diflFrrent  persons — 
in  this  case  by  friends  of  the  author  who, 
thou(;h  they  were  not  named,  were  s«»  plainly 
characterized  as  to  In.  tasily  recoj;n'«able. 
Amoitg  those  of  wider  fame  arc  Die  Bull,  the 
violinist,  and  Thomas  William  I'arsons,  the 
poet  and  ttansbtor  of  Dante.  The  "Wavside 
Inn*  was  the  old  Red  Horse  Iim  at  SiKumry. 
20  miles  from  C  amhridRe  -  a  favorite  resort 
for  parlies  from  H.irvard  (.  ollev;e.  Mach  of 
the  three  parts  h  is  a  frrludv  and  a  finuU.  and 
there  are  inltrludfs  \<,hich  link  together  the 
tales  and  introduce   the   narr.itor>.     Most  of 

the  stories  were  derived  by  LongfcUow  froia 
lus  wide  reatKng  — many  of  them  from  the 

legen'!^,  of  continental  Europe,  a  few  from 
AnHTuan  sourcts.  The  'Birds  of  Kiliinn- 
worth'  was  developed  from  >o  sliuht  a  hint 
that  it  may  fairly  l>c  said  to  be  of  the  poet's 
own  invention.  Longfellow,  while  not  a  poor 
story-teller,  was  hardly-  at  his  best  in  narrative, 
particularly  in  narrative  with  viKOrons  actioUt 
and  the  'T.iUs  of  a  Uaysitle  Inn,'  t.ikin  as  a 
whole,  is  not  It)  lie  li.Nted  .inm;  ^  l.t  most 
distil  .11! -fled  wiifks.  A  icv^  of  the  Tali.^  have, 
however,  Vtt'U  a  place  for  ihem.ttlvcs  ArHiMiK 
these  are    'I'aul    Ui  vere's   Knle,'   told   by  the 

Landlord,  and  'Kiija  Kol>ert  of  Sicily,'  whicli 
Is  a»cdbcd  to  the  Sicilian. 

Wll-IIAM   n  IMkKS 

TALXSMAN.  Krt>m  the  Latin  talu,  »uch. 
or  of  kuch  a  kind  and  quality    A  talesman  is 

a  iiuror  summoned  to  fili  up  a  panel  lor  the 


trial  of  a  particular  case   A  default  of  iurort 
appears  to  have  but  one  iaaoMdiate  remedy 
common  hw,  that  is  to  sHect  fo/er  dr  eiram- 

Standibus  (those  bystanders  who  are  compe- 
tent) in  sntTicient  immhcr  to  niaki  up  the  jury. 
A  tHimlx  r  of  statutes  forf>id  siimnv  nnur  ly- 
slanders  hut  the  procedure  is  maintained  in 
most  jurisdictions,  and  the  method  is  comitlertd 
kgal  unless  forbidden  by  statute  There  ap- 
pears to  he  no  set  limit  as  to  the  extent  of 
the  emerKencv  requiring  talesmen  beyond  thai 
of  the  panel  bcinK  exhausted  and  denciency  of 
jurors  ixistiny.  Talesmen  can  only  be  >ura- 
moiled  for  a  single  trial,  not  for  a  circuit 
Talesmen  are  considered  strictly  as  addiliaitd 
jurors,  not  called  to  form  a  new  panel.  In 
some  States  it  has  been  held  that  ibc  jury 
may  be  made  up  entirely  of  ulcsmcn  mha 
all  the  panel  has  been  discharged  or  tsicen  m 

to  some  «ilht  r  case  or  wh.  n  a  "ch.illcnge  to  thf 
array"  has  1'c<ii  Mistaimd.  Imt  such  ri^u  ui 
action  has  been  denied  and  the  u>ual  liyftH 
employed  is  to  issue  a  new  venire. 

TALFOURD,  taffcrd,  Sia  Thomas  Nona 

English  poet:  b.  Rcadin({.  26  May  1795;  d-  Staf- 
ford, IJ  March  IH54.  He  was  called  to  the  bar 
in  1821,  but  in  early  life  mainly  supported  h-rc- 
sclf  by  literary  labors,  as  a  contributor  to 
various  periodicals.  In  1833  and  IK37  he 
returned  to  Parliament  as  one  of  the  mcmben 
for  Reading:  and  between  these  years  piodnced 
at  Covcnt  Garden  bis  tragedy  of  'Ion.'  The 
tragedies  subsequently  written  by  him  weft 
'The  .\thcnian  Captive';  '<»le!uoc,  or  ihe  Fair 
of  the  Macdonalds';  and  the  I  'astilnn. '  .Vocie 
of  these  had  the  same  success  as  the  first  .\i 
a  dramatist  his  excellence  lies  more  ui  l^aut; 
of  language  and  sentiment  than  m  power  of 
dramatic  action,  la  lfl49  he  was  raised  to  the 
bendi  in  die  Court  of  Common  Picas  sni 
knighted.  He  died  suddenly  while  charKink'  J 
grand  jury.  Besides  the  tiramas  a!>o\<-  rcterrtid 
to,  he  was  the  author  of  Lire  <  harlc» 
Lamb'  0837) ;  and  the  same  m  a  much  co- 
bfged  edition  (\m). 

TALIAFERRO,  tol'I-v*r.  Wniiam  Booth. 

American  soldier  and  lawyer:  b  BiUcvUIr 
Gloucester  t  ouiity,  \  .i .  L>cc.  IS22;  d  there 
27  Feb.  18'>H.  He  was  educated  at  Harvard 
and  at  William  and  Mar\  t  UllcKe,  being  grad- 
uUted  from  the  latter  in  iS4l.  He  iheo  studied 
law,  and  was  eng:iged  in  the  practice  of  hb 
profession  until  1847,  when  he  became  capiaa 
in  the  United  States  in fantr>  ;  later  h<  was 
promoted  m.ijor;  and  in  Augu.st  l-U-s  w.i>  mus- 
tered out  and  resumed  his  law  practice  At 
the  outbrc.ik  of  the  (  uil  W  ar  hr  iiccame  cedone< 
in  the  provisional  armv  of  Virginia;  in  I.SdJ 
he  was  promoted  brigadier-general  in  the  Coa- 
federate  army  and  in  IBbS  major-general  He 
commanded  at  Gloucester  Point.  Va..  took  pari 
in  most  of  the  liaitles  of  the  -Army  of  N'oribrrt. 
V'Tgiuia  until  XI.iri.li  lN>i.  when  be  wa>  ui^ni 
charge  ot  the  district  of  Savatui.ih.  ti.i  lu 
July  lN).i  he  was  ip  cummaiid  of  the  iruom 
and  deicioes  on  Morris  Island,  afid  gfsUaato 
defended  i''ur(  Wagner  (q  v.)  against  a  auss- 
bined  land  and  naval  attadc  Later  he  was  m 
conunand  of  the  di-trict  of  South  t'anoliru 
After  the  war  he  was  lU'ctcd  to  the  Stan  leK"!.*- 
lanire  and  s,  rvid  10  jears  during  ;he  KfCi  r 
striiciioii  period.  He  was  prominent  in  ibc 
Masiinic  fr.iicrnity  and  was  Grand  Maifrr  I'f 
the  Masons  of  Virginia  in  187b-77 
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TALI£SIN»  British  bard  or  minstrel  of 
die  6di  eenttiry.  To  him  are  attributed  about 
S6  pocns.  which  many  critics  consider  of  later 
Consult  Skene,  *Four  Ancient  Books  of 

Walrs-  flfW);  Guc?t,  'Mabinoginn'  (1877). 

TALIM,  ta-lcm',  an  island  of  the  Philip- 
pines,  in  the  centre  of  the  Bay  Lagoon,  Luzon, 
separated  from  a  jyeninsula  on  the  southern 
coast  of  the  province  of  Rizal  by  a  channel 
about  half  a  mile  wide;  length  from  north  to 
sooth,  10  miles;  width,  four  miles;  area,  20 
s<]uare  miles.  "A  central  mountain  raii^c  tra- 
verses the  island  from  north  to  south;  tliirc 
arc  v-illages  along  the  co^st  on  each  side.  Build- 
ing stone  is  obtained  in  the  mountains  and 
lent  Id  Manila. 

TALIPOT,  a  palm  (Corypha  umbraculifera) 
of  Ceylon  and  Inaia,  remarkable  for  possessing 
the  lari;est  inflorescence  of  any  plant.  The 
straight,  cylindrical  trunk  takes  over  .SO  years 
10  attain  its  full  height;  during  30  of  those 
ran  die  leaves  spring  from  near  the  grotuid, 
Mt  afterward  the  palm  grows  rapidly  until  It  is 
7D  feet  tall.  It  then  sends  up  from  the  centre 
of  the  crown  a  gigantic,  pyramidal  flower^ 
panicle,  with  a  main  rachis  over  .W  feet  lonj;, 
and  a  dozen  branches  reaching  so  far  out  that 
ihc  base  of  the  panicle  also  is  about  30  feet 
ncro«iS  These  branches  terminate  in  many 
branchlets  and  twigs,  and  arc  covered  witli 
possibly  lOOyDOO  greenish-yellow,  dionrious  blos- 
MOM,  windl  Iwve  so  imwerfut  and  disagreeable 
aaodor  that  the  tree  ij  often  cut  down  at  this 
stage.  As  soon  as  the  tree  begins  to  bloom  the 
leaves  fade,  and  by  the  time  the  flowering 
period  (about  a  month)  has  ended,  they  have 
often  aB  fallen  off,  leaving  the  bare,  ringed 
tnndc  crowned  only  by  tbe  inflorescence.  After 
a  year's  time  the  mtits,  wluch  are  inedible,  arc 
■atnred  and  fall  in  great  quantities,  and  the 
whole  tree  dies  down,  having  lived  to  produce 
ObIv  this  single  exhausting  crop. 

*The  leaves  .ilso  are  gigantic,  one  alone  being 
capable  of  sheltering  10  persons  comfortably. 
They  have  prickly  stalks  six  or  seven  feet  h>ng 
and  are  more  or  less  circular,  with  radiating 
ribs  of  the  texture  and  strcn^'of  fattan,  and 
plaited,  narrow  segments  which  are  joined  to- 
gether nearly  to  me  tips,  and  can  be  folded 
Skc  a  fan.  They  can  he  easily  marked  with 
a  metal  point  and  are  used  as  writing  niau  rial 
to  some  extent  by  the  natives  and  !Ui<!dhists. 
Thty  arc  of  coriaceous  texture  when  iIjn,  and 
are  valuable  for  tliatcbing  houses,  for  umbrel- 
las, fans  and  basketry,  and  are  carried  before 
Singhalese  of  rank.  In  times  of  famine  the 
trunks  are  felled,  for  the  sake  of  their  pith, 
fthich  produces  a  kind  of  sago. 

TALISAY,  tu-le'si.  Philippines,  ,  pueblo, 
province  of  Ccbu,  on  the  east  coast,  six  miles 
wuthwcst  of  Cebu,  the  provincial  capital.  It  is 
on  a  short  brandi  of  the  coast  highway  con- 
necting it  with  towns  to  the  north  and  south. 
Pop.  19.000. 

Tlu  rc  are  also  two  smaller  pueblos  of  the 
same  name:  (1)  in  the  province  of  .'\mbos 
Cmaiiaes,  Luzon,  two  miles  northwest  of 
Daet;  pop.  3,560;  (2)  in  the  province  of  Ba- 
tangas,  Luzon,  on  the  north  shore  of  Lake 
Botpbon  (Taal),  26  miles  north  of  Batangas; 
it  is  near  a  pass  froiii  Batangas  to  Cavite;  the 
chief  industrx  is  fishing;  pop  S,3X). 

TALISMAN,  a  small  object  presumed  to 
possess  mn  astrological  or  mytticar  charm  that 


may  protect  or  guard  the  owner  in  some  way. 
It  was  usually  of  stone  or  metal  and  bore  an 
engraved  figure,  and  gained  its  suggested. value 
beoiose  of  certain  ceremonies,  at  some  partial' 
lar  moment,  as  at  the  culmination  of  a  certain 
star  or  at  the  conjunction  of  certain  planets. 
The  talisman  was  supposed  to  exrrci^e  super- 
natural influences  over  the  bearer  or  owner,  par- 
ticularly in  averting  di>-ia--c  The  nature  of 
the  talisman  has  been  ver>'  different  among  dif- 
fereat  nations.  The  Egyptians  made  use  of 
images  of  their  gods  and  of  sacred  animals, 
such  as  the  ibis  and  fte  scaraboeus;  the  Jews 
u<^c(\  the  phylacteries  inscribed  with  passages 
from  the  Old  Testament  (a  section  of  the  rabala 
is  devoted  to  teaching  the  construction  of  talis- 
mans) ;  the  Greeks  used  little  tablets  havii^ 
written  upon  them  various  magical  words,  svch 
as  the  ^hesian  words,  or  uioae  written  on 
the  feet,  the  girdle  and  the  crown  of  the  statue 
of  Artemis  at  Ephesus;  the  Romans  employed 
various  idols,  which  they  suspended  upon  the 
body  by  chains;  the  Arabians  and  Turks  made 
use  of  sentences  from  the  Koran;  and  we  also 
find  in  the  East  medals  of  particular  metals 
Struck  under  a  '^rticular  constellation  and 
marked  with  magical  signs.  In  die  Middle 
Ages  astrology  and  the  knowledge  of  the  vir- 
tues of  talismans  and  amulets  formed  an  im- 
portant part  of  medical  science;  and  the  quacks 
of  modern  times  sometimes  have  recourse  to 
similar  means.  The  tahsman  differs  from  the 
amulet,  in  that  it  does  not  require  to  be  worn 
or  carried,  but  like  Aladdin's  lamp  wil  worie 
wonders.    See  Fetish. 

TALKING.  MACHINE.  The  wonderful, 
tbon^  natural  growth  in  popnlarity  of  tfie 

talking  machine  has  caused  its  manufacture 
and  sale  in  the  few  years  that  have  passed  since 
its  perfection  to  become  a  truly  great  industry. 
Its  utility  for  entertainment  puipu:>es  in  the 
home  no  doubt  aids  in  the  absorption  of  most 
of  the  instruments  constructed  in  the  compet- 
ing factories,  but  the  use  of  talking  machines 
in  commercial  life  (dictaphone  perhaps  in  par- 
ticular), greatly  aids 'die  numerical  demand  and 
it  is  idund  a  \a!ii.i!)le  aid  in  teaching  foreign 
languages.  History  ininlions  lalkiug  maeliuies 
as  early  as  the  13th  century,  when  Albertus 
.Magnus,  the  phik>sopber  and  scholar,  is  said 
to  have  produced  a  mechanism  that  reproduced 
the  fannaa  voice.  A  quceu  of  Sweden  is  said 
to  have  had  a  head  which  talked  automatically 
in  Hebrew,  Greek,  Latin  and  French.  The 
Reverend  John  W  esley  writes  in  his  journal  at 
date  26  April  1762,  that  be  saw  an  invention  at 
Lurgan,  Ireland,  of  startling  capabilities.  It 
was  *aii  antomaton  of  an  old  man  in  a  case 
over  against  a  clock  .  .  .  Every  time  the 
clodc  struck  he  opened  the  door  with  one  handL 
drew  back  the  curtain  with  the  other,  turned 
his  head,  .  .  .  then  said  with  a  clear,  loud 
articulate  voice.  'Past  one,  two,  three'  and  so 
on."  The  invention  was  contrived  by  a  man 
named  Miller.  But  so  many  visitors  called 
from  foreign  parts  to  see  this  wonder,  and  no 
one  offered  to  purchase  it,  that  it  took  up  his 
time  so  much  he  nearly  failed  in  business  and 
he  "took  the  whole  machine  to  pieces.*  This 
Miller  told  the  (inailn  t  later  he  had  made 
very  successful  experiments  and  could  make  a 
man  who  could  talk  and  sing  h>'mns.  but  he 
was  too  busy  on  other  work.  In  1783  Abb£ 
Mical  presented  to  the  French  Acadeav  of 
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Sciences  an  invention  that  talked,  but  lie  later 

broke  it  np,  having  rel^iious  scruples. 

In  1877  Thomas  Alva  Edison  brought  out 
his  first  talking  ni.irhiiic.  The  contrivance  was 
of  the  siinph-^i,  laiiiK'  merely  a  steel  point  fixed 
to  the  centre  of  a  flexible  disc  and  a  revolving 
cylinder  behind  the  point.  It  was  first  diS'> 
played  in  Paris.  The  invention  was  encloiwd 
in  a  little  box  about  a  foot  square  and  the  rec- 
ord was  made  on  a  piece  of  tin-foH.  As  a 
wonderfully  cle\er  tuy  sold  at  ^-mal!  exi)vii5.e  it 
created  Kreat  admiralioii  In  1.S.SS  Kdixm  con- 
structed his  phonograph  with  its  <liai)lirav;m 
having  the  lateral  movement  instead  of  the  cyl- 
inder and  the  sheet  of  tin-foil  was  discarded 
in  favor  of  a  cylinder  of  wax,  the  vibrationa 
being  recorded  with  a  tiny  chisel.  Edison  is 
said  •<>  have  gained  his  incipient  <ci[U(inii)n  of 
a  talking  machine  while  workintj  with  auto- 
matic telegraphs  operating  at  high  speeds.  He 
nade  some  experiments  with  emhossetl  strips 
iafieaaed  with  dashes  and  dots  thereon  which 
were  moved  ra^dly  beneath  a  stylus  to  vibrate 
it.  He  observed  the  stvlus  made  audible 
sounds  while  viliratiiik',  and  as  the  urcM  iiueu- 
tor  never  passed  by  mechanical  facts,  howtsir 
trivial  they  might  appear  to  the  ortlmars  in- 
veatintor,  he  became  interested  in  this  cunoits 
soond  pbenooienon.  He  was  about  this  time 
working  on  telephone  experiments  and  the  idea 
of  a  new  sound  developer  occurred  to  him  as 
a  possibility.  The  concept  ion  of  developing  a 
talking  machine  soon  ^rew  in  his  mind  and 
under  his  expert  hands  he  S'xin  had  his  first 
talking  machine —  getting  bis  first  patent  19 
Feb.  1878.  No.  20().&U  with  iu  tin-foil  records. 

The  graphophone  was  an  OttCcome  of  nnidi 
experimentation  by  lalioratory  experts  and  at 
its  inception  the  sewing  machine  was  becoming 
a  highly  popular  home  machine.  Therefore 
the  manufacturers  at  first  used  the  sewinK- 
machine  stand  (frame,  treadle  and  table  top) 
in  their  first  output,  as  motive  power  which  was 
manufactured  in  the  East  Rridgeport  vacated 
building  of  the  Home  Sewing  Machine  Com- 
pany it  met  with  poor  sticcess  and  the  spring 
motor  was  invented  which  made  it  p<irtahle  and 
sales  grew  rapidly,  \e.xt  the  cylinder  form- of 
record  was  discarded  for  the  disc  form  of 
record.  The  listener  had  been  nstng  a  pair  of 
tubes  for  the  cars  these  gave  way  to  tlie  horn 
for  the  dissemination  of  the  sound  leaving  the 
ears  naked  and  the  snnnd  atidiMe  at  a  distance. 
Later  ag.iin  the  ungainly  horn  and  all  the 
mechanism  was  enclosrd  in  a  box  or  a  c.ibinet 

Emil  Berliner  invented  the  gratnophone 
aparatus  in  1892  with  a  smoked^  disc  and 
stylus  to  produce  sound  vibrations.  See 
CiRAMorHONF,  Graphophone,  I^flONOOKAni.  etc 

TALL  FESCUR.    See  Giasses  m  the 

Unitko  Statks 

TALL  OAT-GRASS.  See  Grasses  in  iue 
UmTCD  Statk^ 

TALLADEGA,  til-a-d£^  Ala.  city, 
county-sial  of  Talladega  Coimiy.  on  the 
Southern,  |h<-  Hirminv;ham  and  .M.ili.im.i.  the 
Louisville  and  N'.ishxille  and  Atlanta.  Hirming- 
haro  and  .Ailaiuic  railroads,  alwut  70  miles  east 
of  BirminKbam  and  100  miles  north  of  Mont- 
gomery. In  the  place  where  the  city  now 
s:..iul-.  r,tiural  Jackson  had  an  nn  ■un'ir  in 
iSli  with  a  large  hand  of  Cherokee  warriors. 

jackson  was  victorious.  The  dtjr  is  in  a  fer- 
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tile  aericultural  re^on,  in  which  there  is  ahe 

considerable  mining.  The  chief  indnstria]  tt- 
tablishmcnts  arc  three  cotton   factories,  two 

marhiiu  ^hops  aiul  grisi  mills,  the  $200^100 
chemical  pl.iiit,  cottonsced-oil  mill,  three  luml«f 
and  planing  mills.  There  is  considcrallc  tradrin 
grain  and  cotton.  The  educational  inititutioin 
are  the  Svnodical  Female  College.  .Mabam 
Academy  for  the  Blind,  Alabama  School  for 
the  Dcaf-Mutcs.  Alabama  Institution  for  Deaf. 
Dumb  arnl  P.liml  Colored  Childnn.  Talladega 
College  (colnred).  opened  in  l.*Vi'>,  under  thr 
anspices  of  the  Congregational  (liurch.  ir  1 
public  schools.  There  are  se\eral  churches  itxl 
one  orphanage.  The  two  national  banks  ha\( 
a  combined  capital  of  $150,000.  Sutc  bank 
$50,000,  deposits  over  $1,000,000.  Pop^  abool 
5.854. 

TALLADEGA.  Battle  of.  in  the  War  of 

1812.  On  7  Nov.  1813.  four  days  after  ibe 
battle  at  Tallixhatchee  Jackson  lcan!<rtl 
that  KjO  friendly  Creek  Indiana  in  La-hl?  <■ 
Fort  ut  Talladega,  about  JO  miles  south  i 
Fort  Strother,  were  besieged  by  1.000  bostik 
warriors  and  were  in  danger  of  capture.  Ac* 
cordingly,  with  \JO0  infantrv  and  800  cavaby. 
he  set  out  and  on  the  9th  had  approached 
within  8f)  yards  of  the  Indians  before  he  wis 
discovereil  Jackson  arranged  his  plan  of  bit- 
tic  so  that  th<  Iiidian>  wniibj  be  surrounded 
but  in  the  fight  three  companies  of,  mibtia  gave 
way  and  allowed  many  Indians'  to  escape 
Jackson's  victory  was  decisive.  20()  nf  ibe 
enemy  being  found  dead  on  the  field  while  hu 
own  loss  was  15  killed  and  85  wounded  Jack 
son  returned  to  Fort  Strother  10  Novcmbit 
where  ht  \s.is  forced  to  remain  idle  until  the 
battle  of  Kmuckfaw  (q.v.).  Consult  Bracken- 
ridge.  H,  M.,  'History  of  the  l^tc  War.'  pa 
190-191:  Leasing.  <War  of  1812.>  pp.  76^7tt. 
Wiley  and  Rines.  *The  United  Statcs.>  \'ol  V. 
pp  448— 14'>;  biographies  of  Jacksoti  }>\  Pan  <n 
(Vol.  I.  pp.  44<M44j;  Hucll  (Vol.  I.  pa.  »>■ 
310)  and  Piott  (pp.  142->346>. 

TALLADEGA    COLLEGE,    located  a- 

T.ill.idega.  It  i^  i'\)cn  tn  all  persons  witb 

out  regard  to  color  or  race,  but  is  practicalK 
for  the  education  ot  the  negro  race,  and  its 
"WiOrk  is  arranged  to  meet  their  needs  It  was 
founde<l  in  KS^i7  by  the  American  Missionary 
Association  (Congregational),  aided  by  the 
Fi  < ' 'lin.m'^  lUire.tu  ;  and  was  the  first  coIlefC 
open  to  colore"!  pupils  in  .Mai  ama ;  the  charter 
was  obtained  in  1.*^^)  \  farm  was  fjouKht  in 
1877.  additions  to  it  were  made  in  1887  and  l"*i2 
until  the  land  owned  by  the  college  include* 
alxiut  8IX)  acres.  The  college  is  c»»educatioaal 
and  aims  to  secure  the  best  development  of 
s<K"iaI  character  b>  the  association  of  sniilrni» 
oi  lH>th  scxi^  under  the  s.imc  general  disciphne 
an<!  careful  supervision.  Tlie  collckrc  orKanira- 
lion  includes  seven  departments.  The  theok>«v 
cal  department  offers  three  courses,  the  cla*- 
sical  CDursc  including  the  study  of  the  Bible  i* 
llel'iew  and  (inik.  leading  to  the  tfeuree  of 
I).I>. ;  the  English  course,  the  s.ame  a-  tbt 
classical  without  the  study  of  the  Bible  in  the 
original  languages;  the  Bible  training  cour<^ 
of  two  years,  including  almost  rntireiy  sp<-v~ui 
study  of  the  Bible  without  the  Other  stu(ha»  of 
the  Uiual  thetdogical  course  The  college  de* 
partment  offers  two  courses,  the  classical  and 
^  scientific,  leading  to  the  drgnca  of  AB. 
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and  BS.;  and  the  college  preparatory  depart- 
mnt  has  tiro  corresponding  coarses  of  three 

years,  differing  only  in  the  last  year.  The 
oonnal  course  requires  four  years'  work  bc- 
jfOnd  the  grammar  grades,  the  first  year  being 
the  tame  as  the  Brst  year  of  the  college  pre- 
faralor>';  it  includes  practice  work  in  the  pri- 
■ary  and  intermediate  grades.  In  the  depart- 
nent  of  music  singing  lessons  are  a  part  of  the 
curriculum  in  all  f^'radcs,  in  addition  to  which 
there  IS  more  advanced  work  in  vocal  nnisic  and 
ia  pianoforte.    Industrial  training  has  always 
received  attention  at  the  college.   Students  do 
dK  noter  part  of  the  work  on  the  farm  and 
»  die  care  of  the  domitorie^  kundiy,  ctCt 
tone  giire       day  to  this  woHc  and  etttdy  in 
night  classes.    There  arc  also  printing  and  car- 
pi'Dtry  work  provided;  student  labor  has  had  a 
part  in  tho  erection  of  most  of  the  buildings. 
Different  groups  of  girls  in  the  college  depart- 
ment have  entire  charge  of  the  housekeeping  in 
Foy  Cottage^  the  girls'^ industrial  house.  In 
addition  to  this  instruction  is  given  the  boys 
n  ;he  third  to  seventh  grades  in  woodwork- 
•u;  and  drafting,  in  the  eighth  grade  in  forg- 
riy,  and  to  the  girls  ui  the  third  to  seventh 
grades  in  sewing  and  dressmaking  and  in 
the  eighth   grade   in   cooking.  Instrtictkm 
is  aiso  given  to  students  in  the  preparatory 
and  normal  departments  in  agricultural  sub- 
jtcts    and     in     nurse    trainint?.     The  cul- 
iegc  buildings  arc   situated  on  high  ground 
i'lout  half  a  mile  from  the  dty;  they  include 
Swayne  Hall    (the  main   college  buiidiiw), 
Graves  Hall  (theological  building).  Foster  Hall 
(women's  dormitory),  Stone  Hall  (men's  dor- 
■'itory),  Cassedy  School  (primary  and  inter- 
mediate grades),  foy  Cottage  (girls'  industrial 
house),  the  Slater  Shop  (for  boys'  industrial 
work),  a  library  building;  the  De  Forest  Me- 
morial Chapel,  also  the  laundry,  printing  office 
and  houses  for  teacfaen.  The  college  ranks 
anoog  the  leading  negro  educational  institutions 
m  the  South,  and  has  won  the  respect  and  con- 
fidence/)f  the  white  men  of  the  community.  Its 
productive  funds  in  1917  amounted  to  ^56,000; 
II  is  also  assisted  by  the  American  Missionary 
Association;  the  library  contained  16^500  vai- 
wtt$;  the  students  numbered  709,  and  IIm 
tacult>'  40. 

TALLAHASSEE,  tal^-his'i,  Fla^  dty, 
eqiital  of  the  State,  county-seat  of  Leon  County, 

Oo  the  Dixie  highway  and  the  Old  Spanish 
Trail  highway,  on  the  Georgia,  Florida  and 
Alabama  and  the  Seaboard  Air  Line  railroads, 
205  miles  cast  of  Pcnsacola,  Fla.,  and  163  miles 
west  of  Jacksonville.  It  is  in  an  agricultural^ 
^Dcfc  and  fruit-growing  rttion  and  shi|is  eon- 
MeraUe  fniit  The  cmef  mdnstries  are  cotton 
unnpresses,  cotton  gins,  railroad  shojis,  novelty 
works  and  cigar  factories.  There  are  10 
chtirches,  six  of  which  are  for  the  colored 
people.  The  educational  institutions  are  Florida 
State  College  for  Women  which  has  a  teachers^ 
■mnal  sdiool  attached,  founded  in  1857;  West 
Florida  Seminary.  University,  founded  in  1884, 
Kparate  public  schools  for  white  and  colored 
diildren.  There  arc  three  libraries.  Tallahas- 
see has  five  banks,  three  State  hanks  and  two 
private  banks^  capital  $220,000;  surphis  |56b25a 
pie  water-supply,  for  domestic  purposes,  comes 
•tWB  artesian  wells.  The  city  owns  the  gas, 
vater  and  electric  U^ht  plants.  Franchise  for 


an  electric  street  and  interurban  railway  was 
granted  ia  1916.    Temperature  in  summer 

ranges   from  82"   ff.  Tallahassee  is  21 

miles  from  Saint  Marks  on  the  (iuli.  where 
there  is  fresh  and  salt  water  fishir.L; ;  much 
large  «une  still  abounds  in  this  section.  Pop. 
about  7jOOO. 

TALLAHATCHIE,  ta!  a-hach'I,  a  river 
whirh  lias  its  ri^v  in  Tippah  O unity,  in  north- 
ern Mississippi,  flows  southwest,  atul  unites  at 
(ireenwood  with  the  Yocona  to  form  the  Yazoo 
River.  It  is  about  220  miles  long  and  navigable 
for  100  miles. 

TALLAHATCHIE,  Battle  of,  in  the  War 
of  1812.  When  news  of  the  massacre  at  Fort 
Mims  (q.v.)  30  Aug.  1813  reached  Nashville. 
Tenn..  Gen.  Andrew  Jackson  (q.v.)  collected 
2,500  infantry  and  1,000  cavalry,  crossed  Ten- 
nessee into  what  is  now  Alabama,  on  23  Oit. 
1813  estalilishtd  a  camp  calUd  Fort  IH-posit 
and  early  in  November  reached  the  headwaters 
of  the  Coosa.  Learning  that  the  Imfians  had 
posted  themselves  at  Tallishatchee  on  die  south 
side  of  the  Coosa,  about  13  miles  distant.  Jack- 
son sent  Col.  John  Coffee  with  920  troops  to 
destroy  them.  By  a  rapid  march  Coffee  rcae  bed 
the  Indian  c.imp  3  Xo\cnibcr  and  was  l.oldly 
charged  by  the  Indians  but  repulsed  them  and 
killed  all,  about  2(X)  in  number,  with  a  loss  to 
himself  of  5  killed  and  41  wounded  Jackson 
then  moved  toward  Talladega  (q.v  ).  Consult 
Bracken  ridge.  H.  M.,  *  History  of  the  Late 
War,'  (p.  190)  ;  Far.  H.  A.,  'OlVicial  Accounts' 
(pp.  143-145);  Lossin.t;.  'War  of  1812'  (pp. 
758-763)  ;  Wiley  and  Rines.  <The  United  States' 
(Vol.  V,  pp.  'M7-^448)  ;  bioRrapliics  of  Jackson 
by  Parton  "(VoL  I.  pp.  430-4.?8).  BucII  (Vol 
I.  pp.  30I2-3IM)  and  Frost  (p.  132  et  seq.). 

TALLAPOOSA,  tal-a-poo's?.  Ga.,  city  in 
Haralson  County,  on  the  Southern  Railroad 
near  the  Alabama  line,  about  S3  miles  west  of 
Atlanta.  It  is  in  an  agricultural  retjion.  in  the 
vicinity  of  pine  forests.  There  is  consi(l<  r.ihK; 
iron  ore  in  the  vicinity  and  near  the  (ity  are 
large  vineyards.  Its  industries  are  coimected 
with  the  culture  and  shipping  of  grape^  widi 
cotton,  farm  and  lumber  products,  and  wMnftiy, 
There  are  banking  facilities  and  newspapers. 
Pop.  3,000. 

TALLAPOOSA,  a  river  which  has  its  rise 
in  Paulding  County,  Ga.,  and  flows  sotithwest 
into  Alabama.  It  unites  with  the  Coosa  about 
five  miles  north  of  Montgomery  and  forms  the 
Alabama  River.  It  is  about  245  milcs  long  and 
navigable  for  40  miles. 

TALLBGALLA.   See  M^bgawdbs. 

TALLEYRAND-P^RTGORD,  tal-a-ruii 
(EnR  tari-raiul)  pa-re-Kor'.  Charles  Maurice 
de,  French  diplomatist:  b.  Paris,  1.?  Feb.  1754: 
d.  there,  17  May  18J8.  Although  the  eldest  ol 
three  brothers  he  was,  in  consequence  of  iMn^ 
nes^  pre\entcd  from  enteriug  the  army  ami 
destraed,  against  his  will,  for  the  priesthood. 
He  commenced  his  studies  at  the  ("olIcKe  d"Har- 
court,  continued  them  at  the  Seminary  of  Saint 
Sulpice  and  at  the  SorlKjnne,  and  r/jmpleted 
them  at  Rheinis,  where  an  uncle  of  his  was 
ardibishop.^  His  life  of  restless  activity  is 
naturally  divided  into  three  parts :  namely,  from 
his  consecration  as  bishop  (1789)  to  his  l)anish- 
ment  by  the  Coruention;  from  that  perioil  to 
the  Peace  of  Paris  UU5;  and  from  the  return 
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of  constitutional  frovcmmcnt  to  his  death  In 
l"8t),  when  only  2b,  he  was  aprxdnted  ^Lricral 
agent  to  the  clcrfn-,  and  in  l/tf'y  he  wa»  con- 
•ccratcd  bishop  of  Autun.  As  he  found  his 
ipiritittl  fuocticMU  inadeqtiate  to  ntitfy  bi» 
aoabition,  he  attached  hoRidf  to  IfirabeMi.  then 
connected  wi'.h  the  Minister  of  Finatuc.  Ca- 
lonne  Here  his  txjlitual  career  began  Mirabcau 
recommended  ihc  al>l>e  to  the  Minister  liith- 
crto  Tallcyr^iiul,  at  the  court  of  Versailles 
had  displayed  all  the  (jualitio  of  a  p<ili!»hed, 
witty  and  galbut  courtier.  But  he  now  left 
the  cooit  party  and  joined  the  Republicans,  and 
on  the  aeethw  oi  the  Stitaa  G«u<j>l  was  elected 
deputy  for  Aututi,  and  voted  soon  after  they 

opened  for  mcr^'itii:  the  three  estates  into  ooe 
national  a!>>.cmMy.    In  the  court  tried  to 

^top  him  in  his  career  After  the  storming  of 
the  Bastille  he  was  chosen  by  the  national  as- 
sembly one  of  the  oommittec  which  was  to  is- 
sue an  account  of  their  proceedings.  His  popu- 
larity was  greatly  increased  by  the  leading  part 
which  he  took  in  awag  the  confiscation  of  cler- 
ical prope  rty.  At  tms  time  he  founded,  in  con- 
cert with  Lamcth.  Harnave.  I^fa>rttc.  Mira- 
Vxtau.  Sieves,  and  Sailly,  the  Society  of  the 
Friends  /)t  the  t  (•n-tittition.  cnit  "i  which  the 
Jacobin  Oub  aftcrw.ird  aruse  He  s<x)n  retired 
from  it.  however,  as  too  extreme,  and  in  1789 
founded  the  society  known  as  the  Gub  des 
FcniUuit*.  Here  he  exerted  himself  for  a  mon- 
archy, mrroonded  by  democratic  tnstitutioni^ 
On  16  Feh.  1790,  he  was  elected  president  of  the 
nationa]  assembly,  and  on  14  Jul>  of  that  year, 
the  first  anniversary  of  the  f.dl  of  the  Bastille; 
presided  in  that  capacity  at  the  memi>rablc 
solemnity  of  national  federation  in  the  Champ 
de  Mars.  About  this  time  he  was  the  au- 
thor of  various  important  administrative  pro- 
posals, a  registration  scheme  which  was  adopted, 
and  forms  the  basis  of  that  still  in  force  in 
France,  and  a  plan  of  a  system  of  public  edn- 
cation  which  was  of  ^rreat  "lervice  to  the  sub- 
sequent asvemf  lics  which  took  up  the  problem. 
When  ibr  <  ivil  r,  .n»tiniiion  of  the  clerpi-  was 
framed  he  rave  his  adhesion  to  it  and  he  or- 
dtthwd  the  first  cumlHulioiial  deno'  For  this 
he  was  immediately  excommunicated  by  a  Papal 
brief,  and  embraced  the  opportunttv  to  rcnounos 
his  episcopal  functions  (April  ITvl).  On  two 
occasions  in  1792  be  was  srm  to  London 
char|Fed  with  <lipl<imatic  functions,  althou^^ 
bearing  no  <vtHcu!  {M/snu>n  /\fier  his  return 
on  the  second  occasion  (Aufoitt  \7**2).  he  was 
accused  of  cheri*hinK  royalist  sympathies,  but 
I>anton  rescued  him  and  sent  him  back  to  Lon- 
don (September).  But  the  charges  aeamst  him 
gained  strength;  and  by  a  decree  of  the  Com- 
trentioii  he  yns  yi>ced  on  the  list  of  emigrana» 
which  picctudcu  his  return  to  France.  His 

Kwer  tmder  the  Directory  was  now  forever 
it  althowjfh  by  the  intervention  of  Madame 
de  Slae!  the  decree  aininst  him  wa<  recalled  in 
ITOs  .-^itrr  bis  arrival  in  Pans  the  opposition 
whi' b  br  r  t  '.V  tb  irom  ('.Tni  it  prfn  tntr  d  him 
from  l-eing  employed,  and  kept  btm  in  odor. 
At  last,  by  exertmK  himself  in  the  Constituttunal 
(Itth,  he  succeeded  in  1707  in  gaining  the  Min* 
istry  uf  Fbreiim  Affairs:  Ntt  heiog  suspected  of 
inreltinr  U|>  an  nrdrtNtrmdink;  with  the  agents  of 
lx^i»>  X\!If  br  was  ofilicrd  to  re<i|rn  in  Tidy 
I/"'",  and  bis  ilo\*tifa!I  as  a  repiiMi' .iii  wa*.  >  oni- 
plcte.  But  be  had  earhr  recognucd  Btmaparte 
g»  Ite  eo«i«f  M  ia  Fmt  and  afl«  IM- 


ter's  return  from  KK)-pt  did  much  toward  brii^- 
iriK'  on  the  critical  event  of  the  I8th  Brumaire 
^10  Nov.  1799).  when  the  Directory  fell  and  the 
Consulate  befran.  Appointed  Minister  of  FOfcigB 
Affairs,  he  took  the  lead  in  the  ncgotiatioas  for 
the  Treaties  of  Loncvine  and  Amiens.  In  18Q3 
he  married  a  Mrs  Grand,  with  whom  he  had 
been  living  for  some  years  Tlies  separated  m 
IHI?  He  l  ecame  an  uncompromiiiink^  {iromotcr 
of  the  N.ipoleonic  idea,  was  a  chief  instiRator  of 
the  murder  of  the  Due  d'EnKhien  in  Mard^ 
and  after  the  estabUshment  of  the  empire  in 
18l>l  was  appointed  to  the  oAce  of  grand> 
chamberiaiB.  In  December  1805,  after  the  con- 
dnaaon  of  the  campaign  against  Austria,  be 
ncKOtiated  the  Peace  of  Presburg,  and  in  the 
following  yenr  exerted  himself  for  the  elevation 
of  Louis  I'.oi  .iparte  to  the  Dutch  throne  On 
6  July  \St*\  he  was  created  Prince  of  Benrventok 
After  fhr  !  attle  of  Jena  he  wa>  ver\-  ariivc.  and 
concluded  the  Peace  of  Tilsit  with  itussia  and 
Prussia  (July  1807).  thia  tfanc,  from 

what  caase  is  not  well  known,  a  coolness  arose 
bctncien  Mm  and  Napoleon,  and  became  more 
and  more  marked  In  IW  he  secretly  joined 
a  Ro.^-aUst  committee,  and  m  ron)unition  with 
Fouchc  began  to  intri^jue  for  N'ajiolcon's  down- 
fall. On  the  first  news  of  the  umucceisfol 
issue  of  the  Russian  expedition,  he  placed  him- 
self m  communication  with  I..oui5  XVIII,  joined 
the  Congress  of  Chatillion.  received  the  &npcr'  r 
of  Rusia  into  his  hdtei.  and  on  1  April  ISIA 
established  a  provisional  gm'enunent.  niaced 
himself  at  the  ncad  of  it.  and  procured  Vajo- 
leon's  aMication  He  afterw  ird  rxt  rtcd  h:ms<!f 
very  cfTectu.iIls  in  re-eNt.i''Ii<hir!^;  Louis  W  ill 
on  the  throne  of  his  ancestor^  He  was  at  the 
Congress  of  Vienna  when  news  arrived  that 
Napoleon  had  landed  from  Elba  He  took  part 
in  the  dedaration  then  issued  diaracteriring 
Napoleon  at  a  Atvrber  of  tlie  pcoce  \Mirn 
in  1815  the  AtKes  again  entered  Paris  he  awain 
became  president  of  the  council  with  the  ps^rt- 
folio  of  Foreign  .Affairs,  but  as  he  refused  to 
sign  the  second  Pcact  Of  Pari*  be  gave  is  lit 

resiRiLitii  n 

With  the  commencement  of  constittitional 
government  in  France  and  the  internal  straggles 
COanadMl  with  it  TaIle>Tand's  principal  career 
MS  nrapai^  COOChlded.  In  the  first  >-rars  of 
the  Restaration  be  often  appeared  at  the  palace 
and  gave  good  counsel,  ol  which  the  rr-icning 
part)  made  no  use.  In  the  bcHise  <.f  ^-vrrrs  be 
oltrn  \oted  vMtb  the  npp.  sHuu'.  ilctriult  f  the 
freedom  ot  the  press,  and  condemned  the  Span- 
ish campaign  ot 

When  be  saw  the  rocks  on  which  the  ResM^ 
ratioo  wouhl  be  wmked  be  retired  to  Vdaa» 
keeping  open  bonsc  and  giviof  a  wrlromi 
reception  to  ail  who  had  <KstkMnnslicd  them- 
selxes  either  b\  !itir:ir\  or  pr,liti.-.-ii  sersice.  la 
biN  social  inlercour»<-  l"alle>rand  alwajm  r»- 
bi'  itetl  tlie  kiraiidee  of  oldcn  times  Naturally 
liuioirnt  be  worked  as  little  .is  possible.  t>«t  hc 
was  well  acqtminted  with  the  art  of  turning 
Others  to  account  .nui  Kctutir  them  to  work  for 
Imn.  In  ordinary-  business  be  managed  with 
case,  and  skilfully  skiamaed  tba  sorfacc  of 
thtttirs.  hot  he  did  not  po<seu  ne  talent  of 
spe.tkiii^'  oil  the  spur  of  thi  moment  on  im- 
pi'rt.ini  I  r:cri.  eiu  le^  Prolal  K  this  drfe».t  led 
nim  to  flu  .nl.  ption  of  one  of  his  fuudametital 

axioms,^  vcr  *^^|^|^|^^^*  '  yhuT 
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ever  had  been  often  said  long  before  him, 
that  languat;c  had  been  given  to  man  to  cn- 
i^iie  him  to  conceal  his  thoughts.  On  the  occa- 
tkn  ol  the  July  Revolution  of  ISJO  he  at  first 
lent  entirely  aloof.  Louis  Philippe,  however, 
heiore  accepting  the  throne,  asked  hit  advice 
and  received  the  short  answer  that  he  shotila 
take  it  When,  by  the  revolutions  in  Belgium 
ji)d  Poland,  in  connection  with  other  circum- 
stances, the  July  throne  became  endangered, 
Talleyrand  at  last  came  forward,  and  nnaUy 
abnooning  the  old  dynasty  and  his  own  f/oA 
nnited  with  Louis  Phillippe  for  the  maintenance 
of  the  peace  of  Europe.  In  September  1830  he 
went  as  Ambassador  to  London,  and  made  all 
kinds  of  exertions  calculated  to  show  off  the 
peaceable  intentions  of  the  July  dynasty.  To 
hra  mainly  was  it  owing  that  Austria  and  Prus- 
na  joined  the  conferences  of  the  three  powers 
which  had  decided  the  fate  of  Greece,  and  that 
after  endless  protocols  the  powers  united  in 
their  \ic\vs  with  ro>;ard  to  Bi  I^ium.  .'\fter 
these  results  he  turned  to  what  had  long  l)een 
his  favorite  idea,  the  formation  of  a  combina- 
tioo  of  France  Britain  and  Austria  against 
RwMtt.  The  plan  was  partly  successful  when 
in  1854  he  subscribed  the  quadniple  alliance 
(the  parties  to  which  were  France,  England, 
Spain  and  Portugal),  which  was  intended  alxjve 
all  to  guard  the  constitutional  principle  in  West- 
m  Europe.  He  returned  from  London  in 
1835.  and  r^eatcdly  made  his  appearance  at 
the  eoBft  of  flie  dtnten-king.  where  he  was  re- 
ceived with  great  distinction,  and  revered  by  the 
ladies  as  an  oracle.  It  is  said  that  before  his 
death  he  was  reconciled  with  the  Church  T]\ii 
principal  part  of  his  immense  property,  csti- 
mled  at  about  18.000,000  francs,  he  left  to  his 
■iecc^  the  Duchess  of  Dtno.  He  left  memoirs 
in  nanbscript  which  were  to  remain  nnpiriilished 
30  years  after  his  death.  Tlicy  have  proved 
uf  little  value.  Consult  'Correspondence  Be- 
••■vten  Talleyrand  and  Louis  XVIIT  (1881); 
Lamartine,  'Memoires  Politiqucs'  ;  Blaiio,  <His- 
toire  dc  Dix  Ans* ;  Guizot,  'Mcmoircs',  and 
Bleonerhasset.  <Talleyiatul>  (18E»4)i  McCabe, 
Jos.,  <Ta1Ieyrand*  (London  1f)06). 

TALLIEN,  Jean  Lambert,  zhoh  lah-bar 
ta  lc-aii,  French  revolutionist:  b.Paris»  1769;  d. 
there.  16  Nov.  1820.  He  Snt  mde.  Uoiself 
widely  knowa  by  pubUshiag  r  revolutionary 
joarul  calledv4ffN  au  CUoytn.  He  soon  became 
'ne  of  the  most  popular  mt-n  of  the  revohi- 
iionary  party,  and  was  concerned  In  the  commo- 
tions of  10  Aug.  1792.  Nominati  d  a  deputy  tO 
the  G)nvention  from  the  department  of  Seine 
ud  Oise.  he  distinguished  himsdf  in  that  body 
^  hU  violence  in  the  pfOOCM  against  Louia 
XVI,  even  objecting  to  the  Idog's  bcingr  aHowed 
roisiisci  to  defend  him.  He  took  part  in  most 
01  the  sanguinary  proceedings  which  occurred 
during  the  ascendency  of  Robespierre,  and  in 
1794  was  sent  on  a  mission  to  Bordeaux.  Here 
lie  was  checked  in  his  sanguinary  career  by  the 
iaflncnce  of  H?^»"!f  de  Fontenay,  a  woman  rer 
naricable  for  her  bauty,  who.  having  oeen  iin- 
prisoncd  at  Bordeaux  as  she  was  going  to  join 
her  famdy  in  Spain,  owed  her  life  to  Tallien. 
He  took  her  witli  liitn  to  rari>,  whither  he 
went  to  defend  hinxself  lie  fore  the  Convention 
against  the  charge  of  moderation.  After  the 
fall  of  Dwiton  and  his  party,  Tallien  perceived 
thtt  he  should  becmne  one  of  the  next  vi»' 
tins  of  Rohetpiem  if  lie  did  not  Mrikolhe  fin* 
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blow.  Accordingly,  at  the  sitting  of  the  Con- 
vention ul  the  9th  of  Thcrmidor  (27  July  1794) 
lie  \ehemently  assailed  Robespierre,  and  it  was 
mainly  by  his  iutluence  that  the  latter  with  his 
friends  was  brought  to  the  guillotine.  At  this 
period  he  married  his  protifie,  Madame  de 
Fontenay.  Having  been  nominated  a  mcmbec 
of  the  committee  of  piiblir  safety,  he  USed  all 
his  intlueiice  against  his  lurmcr  associates,  Fou- 
quicr-Tiinille,  Carrier,  Lebon,  etc.,  and  de- 
manded the  suppression  of  all  the  revolution- 
ary committees.  In  1795  he  was  sent  as  oom> 
missioncr  of  the  Convention  to  the  array  of  • 
Hoche  in  Brittany.  He  subsequently  became  a 
member  of  the  Council  of  Five  Hundred,  but  his 
influence  gradually  declined  In  1798  he  ac- 
companied Bonaparte's  Egyptian  expedition. 
The  vessel  in  which  he  sailed  to  return  to 
France  was  captured  by  the  British,  and  he  was 
taken  to  London.  On  finally  reaching  France 
be  found  his  importance  altogether  gone,  and 
was  glad  to  accept  the  office  of  French  consul 
at  Alicante.  The  last  five  years  of  his  life 
were  spent  in  povetly  in  Paris. 

TALLIS,  or  TALLYS,  Thomas,  English 
composer  of  cathedral  music:  b.  about 
1514;  d  23  Nov.  1585.  He  was  the  author  of 
some  of  the  finest  chants  in  the  cathedral  serv- 
ice of  the  English  Churdi,  and  filled  the  position 
of  organist  ol  the  chapel  royal  in  the  reigns  of 
Edward  VI,  Mary  and  Elizabeth.  Winiam 
Byrd,  the  distinguished  musician,  was  his  pupil, 
and  the  two  published  in  1575  a  collection  of 
motets  and  hymns.  Tallis  ctjmposed  settings 
to  the  *Venite  Exultemus,'  "Magnificat,'  the 
'Nunc  Diniittis'  and  other  canticles  and  to  the 
*Te  Deum*  as  used  in  the  English  service,  and 
his  works  fill  a  large  space  in  die  church  music 
catalogue  of  Novello. 

TALLMADGB,  til'mij,  Benjamha,  Atner> 
lean  soldier:  b.  Setauket.  N.  Y..  25 Feb:  1754;  d. 

Litchfield,  Conn.,  7  March  1835.  He  was  grad- 
uated from  Yale  in  1773  and  hecame  pi^ncipal  of 
a  high  school  in  Wethersfield,  Conn  He  en- 
listed at  the  outbreak  of  the  Revolution  and 
rapidly  attained  the  rank  of  major.  In  1779  he 
crossed  Long  Island  Sound  and  captured  500 
Tories  at  Lloyd's  Neck,  L.  I.,  and  in  1780  stie- 
cessfully  planned  the  capture  of  Fort  George  at 
Oyster  Bar.  He  was  given  the  custody  of 
Major  Andr^  and  had  charge  of  his  execution. 
Later  he  settled  in  IJtchfi*  bl,  Conn.,  and  he  was 
member  of  Congress  from  bSOI-l?.  CooMlt 
^Memoirs'  by  his  son  (18.S9). 

TALLMADGE.  Nathaniel  Pitcher,  Amer- 
ican  legislator:  b  Hiath.-im.  N.  Y.,  8  Feb  1705; 
d.  Battle  Creek,  Mich  ,  2  Nov.  1864.  He  was 
graduated  (lf^l5)  at  Union  College,  then  studied 
filW  and  (1818)  was  admitted  to  the  bar.  He 
commenced  practice  at  Pouehkccpsie,  and  was 
sent  to  the  assemhlv  in  1R28,  serving  as  State 
senator  from  1830-1^.  whe  n  he  was  elected  to 
the  United  .States  Senate.  He  was  appointed 
by  President  Tyler  governor  of  the  Territory 
of  Wisconnn  in  18H  retiring  widiin  a  year 
from  office  and  practising  his  profes^en  at 
Fond  du  Lac  His  last  years  were  spent  at 
Rnttlr  Creek,  Mich. 

TALLOW,  a  somewhat  indefinite  mixture 
of  the  harder  and  less  fusible  fats,  which  is 
chiefly  pr^red  from  the  natural  fat  of  sheep 
mmI  oxen.  It  consists  mainly  of  stourin.  olein, 
nd  pnlmilin,  and  it  is  nearly  cpiorlesa  and  tasle- 
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lc«s  when  imre,  allhongb  the  commefcial  prod- 
uct b  oommonly  yellow.  Until  the  cellular  ti»- 
siies  are  removed  it  ti  termed  suet  In  the 
manufacture  of  fallow  the  animal  fats  are  cut 

into  pieces  and  boiled  with  water,  the  fatty- 
matter  then  mcltinp  and  rising  to  the  surface, 
whence  it  is  rrmovcd  by  skimminK  The  ct  Ihil  ir 
tissues  of  the  natural  fat  rematin  behind,  sensibly 
unaffected;  but  diey  are  afterward  treated  by 
great  pressure,  to  express  whatever  taDow  they 
may  have  retained  after  treatment  hy  the  boil- 
ing process  Tlie  whitrr  and  purer  portions  of 
tlic  tallow  are  ti'.od  in  the  mannlailurc  of 
candles,  and  the  softer  and  yellower  grades  are 
used  in  the  manufacture  of  soap,  as  well  as  for 
dressing  leather,  and  as  a  lohricant  for  heavy 
machinery.  The  mdtinf;  point  of  tallow  varies 
with  the  composition  of  the  substance,  com- 
monlv  ranvniit:  from  100'  F  to  120'  F.  The 
specific  K''»vity  is  usually  al>out  0.93. 

TALLOW.  Mineral,  a  waxy  solid  foraed 
of  a  mixture  of  the  higher  hydrppirboaa,  lumaDy 
of  the  parafhn  or  methane  series,  Cbmmonhr 

called  ozokerite,  earth  wax  or  hatchettite.  ft 
may  be  considered  a  .solid  petroleum.  It  oc- 
curs in  irregular  seams  and  masses  in  the  earth, 
in  Galicia,  in  the  Caucasus,  and  in  Colorado 
After  purification  it  gives  a  product  called 
ccresint,  ver\-  similar  to  beeswax  in  physical 
properties.  It  is  used  in  the  manufacture  of 
candles,  of  insulating  materials,  of  bottles  to 
contain  h>'drofltioric  acid,  and  as  an  adnherant 

for  bi.vs\va\. 

TALLOW  TREE,  any  of  several  trees 
which  vield  rather  dense  fatty  substances  used 
Bke  taftow  for  making  candid  and  soaOk  The 
tallow  tree  or  batter-and-tallow  tree  of  Sierra 

Leone  (I'fnlatlr.fina  hutyracra)  is  a  niemV)er  of 
the  family  Guttif  cr(C ,  she  oil  oht.iiiud  from  its 
fruit  is  used  like  I  titter  The  mIK  w  tri  e  of 
Malabar  (I'oteria  wdica)  brlun^js  to  the  family 
Diftfroeatpacnt  and  is  noted  for  its  larpe 
leatheiy  leaves  sometimes  10  feet  long,  its 
fanicia  of  fragrant  white  flowers,  for  the  hard, 
white,  scentless  tallow  of  ^  its  seeds,  and  for 
the  'East  Indian  copal*  which  is  obtained  from 
incisions  made  in  lar.i  trunks  The  candle- 
nut  (qv)  is  often  calKd  talU>w  tree  In 
Ameiua  the  tallow  tree  of  China  (Saf'tum 
iebifcrum) ,  a  memlicr  of  the  family  Lufihur- 
bitcctr.  IS  urubably  licst  known.  It  has  become 
Daiuraiixcd  in  the  Southern  Stales,  having  been 
introduced  in  the  vicinity  of  Giarlcston  and 
Savann.ih  whem  e  it  has  extended  It  is  a  larpe 
tree  uiih  !'iiik;->temfntd,  >m<>o'li,  «>\at<  jKunted 
U.ivis,  .il'Kin  two  irirhcs  loni; ;  incoii'-i'i, '.inii-. 
riuwcrs  in  straight  icnninal  spike>;  and  hard, 
smooth,  brown  three-celled  <  .ip^uleN  .i}>out  half 
an  inch  in  diameter    The  hi  tTii^;>herical  seeds 

are  covered  wiiii  a  white  vaxy  mHow,  and  aftCf 
the  capsule  bursts,  haiiK  by  threads  among  the 
briKht  red  leaves  of  autumn.  They  are  gathrred 

by  the  Chinese,  crushc<l  and  l«oi!ed  (the  cap- 
sules also),  and  the  tallow  ■•kimnud  "fl  Wax 

1-  iit  trii  ,iili!<d  to  iiiiTrasr  the  rons' ^tci  cv ,  .ilxtut 
ilircc  pounds  to  10  b<  ini:  the  usual  pruixirtion 
For  atrrs  this  tree  fi.c  furnished  the  Oiin<  se 

with  their  candles  Vrrmilioo  is  often  added 
to  color  the  otherwiM'  white  wax. 

TALLQVI8T.  tatlcvUt.  Knut  L..  Swedish 
Orieotaiiit:  b  Kyrh«tttt.  16  March  I86&  He 
•tsdied  at  ilw  SmiUtt  Vomti  Lfcnm  mid  tfm 
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University.  Helsingfors,  then  at  the  iiniiiiiiilm 
at  Leipzig  and  Berlin.  Student  fnmi  IMS.  he 
was  candidate  in  philosophy  (1887),  lioemiaK 
(1890)  and  regular  doctor  in  1894.    He  was 

docent  of  .Ass\rii  1>  ty  and  Semitic  bnguaKn 
(lWl-90)  becoming;  professor  of  Orienial 
literature  in  ihe  latter  year.  He  wrote  '  I)ie 
Sprache  der  Contracte  of  N'abunaid'  <1890): 
*Bab}rlonische  Schenktmgsbriefe'  (1891);  'Die 
atqrnsche  BcsGhworruagMcric  Maqln>  (MBS); 
^Armhisdie  ^richwane  und  Spi«le>  (I8V7): 
'Ibn  Said  Kitab  almupt-h.  Book  TV»  (18»>; 
'Neubabylonisches  Namcnhuch'  (19U5). 

TALLY,  a  sUeIc  divided  longitudiaaQy 
throin^  the  middle,  formerly  in  general  use  as 
a  medmrn  for  recording  accounts.  One-half  was 

kept  h\  rhr  ilt  litor  and  oni-  liv  the  creditor,  and 
vshin  any  ileht  t>r  paymmt  vva^  recorded  t^c  two 
halves  urrc  adjusted  to^eth.  r.  and  a  notch  or 
some  other  mark  made  on  ihem  both.  Thia 
method,  however  inconvenient  in  other  respect^ 
was  an  exccUcnt  tecuriiv  against  forscry.  since 
it  would  be  difficult,  if  not  impossible,  for  a 
person  to  make  a  false  tally  correspond  with 
the  counter-tally,  in  all  respects  in  which  the 
forger  wished  them  to  correspond,  so  accuratrl\ 
as  not  to  t)e  detected  as  false.  W  hen  a  dcKt 
w;as  entirely  cleared  off,  the  creditor's  tallv  was 
given  to  the  debtor.  Tallies  were  in  use  till  the 
18Ui  ocntuiy  for  keeping  accounts  in  the  cb> 
oheoncr  of  England.  In  mndera  nsace  mqr 
mark  made  to  reeotd  a  score  may  be  termed  a 
ully.  A  common  amthod  of  keeping  so  h  a 
Ully.  as  in  coimting  votes,  is  to  m.tke  a  stroke 
for  evcrv  vote,  and  draw  every  fifth  stroke 
across  the  preceding  four,  to  scp;»rnte  the 
Strokes  into  groups  of  five,  for  easy  countini^ 
Such  a  group  of  marks  ss  .iU<i  called  a  tally 

TALMA,  Francois  Joseph,  frm-swa  zh«>- 
xcf  tal-ma,  French  tragedian  >•  I' iris,  15  Jan 
1763;  d.  19  Oct  1826.  In  I7S7  he  made  his 
debut  at  the  Theatre  Francais  in  the  chancter 
of  S^ide  in  Voluire's  'Mahomet'  and  was  re- 
ceived irfdi  appbuse.  Talma  rendered  an  im- 
portant service  to  the  French  stage  by  intnv 
duoing  dressing  in  accordance  with  the  rime  and 
country  of  the  rharacter  represented  Chenter  * 
tragedy  of  Charles  IX,  or  Saint  Bartholomew's, 
was  tirought  forward  in  17W.  and  Talma,  after 
stiid>-ing  the  character  of  Charles  in  history,  and 
his  person  in  medals  and  portraits,  t  thiblnd 
them  with  such  truth  and  life  that  his  i«pHl»> 
tion  as  the  first  Pfeneh  tragedbn  was  estah- 
Itshed  beyond  dispttle.  The  principal  parts 
which  he  created,  or  carried  to  the  htghe«t  per- 
fection, were  Seide.  Othello,  Hamlet,  Svlla, 
Regulus,  the  granilmaster  of  the  templan, 
Charles  IX.  Charles  VI,  ManlittS  and  Orc^tet 
He  did  not  trenrrally  excel  in  cometfv,  hM 
appeared  in  1H23  with  great  success  in  the  clnr> 
atter  of  Danville  in  Detovigne's  •  Bcole  dc» 
Vicinards.*  Talma  was  the  great  favnrtte  of 
Ac  Emperor  Vapolron  and  accompanied  him 
to  Erfurt  in  IW  and  to  Dresden  in  181.1  He 
was  the  author  of  a  small  but  very  infereNtinij 
w<>rk.  cnitfled  'Reflections  sur  I.ekain  et  »ur 
r\r'  Tluatr.il,'  and  of  an  atitobiographv  after- 
ward I  ilited  ,ind  piiMished  h\  Dttmas  ( lR|*J-50) 

TALMAGE,  James  Edward.  American 
grologisi  and  ihe<  Ionian  ;  !•  Hiit\Kerford.  Eng- 
fand.  21  Sept  ISLl  In  1^6  he  emigraicd  tm 
Uiali  with  Us  parents  «h»  had  imbrgced  dig 
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Mb  of  the  Latter-day  Saints  He  wa';  a 
student  at  Lehigh  University  1882-83;  at  Johns 
HonJcins  University  1885-84,  and  was  graduated 
a$  R  S  in  chemistry  from  the  former  in  1801 
and  received  honorary  D.Sc.  from  the  same 
inslitiitiun  in  1912;  also  honorary  D.Sc.  and 
didactics  from  Qiurch  of  Jtsiis  Christ  of  Lat- 
ter-day  Saints  1890.  He  was  professor  of 
chemistry  and  geology,  Brigham  Young  Uni- 
versity 1884-88;  president  Latter-day  Saints 
University,  Salt  Lake  City  1888-93;  president 
University  of  Utah  1894-w;  professor  of  ge- 
oIoRj-  and  mineralogy,  University  of  lUah 
1894^1907;  consultinp  and  mining  R;coloprist 
1907-11;  director  Dcserct  Museum.  Salt  Lake 
Gty,  since  1891.  He  was  one  of  two  dele- 
gates from  the  Royal  Society  of  Edinburgh 
to  International  Geological  Congress,  Russia, 
1897.  In  the  Church  of  Jesus  Christ  of  Latter- 
day  Saints  he  was  ordained  deacon  187.1,  teacher 
1877.  elder  1880,  high  priest  1&S4  and  as  one 
of  tile  council  of  the  12  apostles  of  the  Church 
1911.  He  is  a  life  fellow  of  American  Asso- 
dation  for  the  Advancement  of  Science ;  Royal 
Scottish  Geographical  Society;  Royal  Micro- 
Kopical  Society,  London;  Geologital  Society, 
London;  Geological  Society  of  America;  Royal 
Society  of  Ldinburxh;  Hfe  associate  of  Philo- 
sophical Society  of  Great  Britain.  He  is  the 
author  of  'First  Book  of  Nature';  *  Domestic 
Science' ;  'Tables  for  Blowpipe  Dctcrmina- 
tioa  of  Minerals';  <The  GrMt  Salt  Lake 
Present  and  Past ' ;  <  Account  of  the  Origin  of 
The  Book  of  Mormon';  <Thc  Articles  of 
Faith';  'The  Siory  and  Philosophy  of  Mor- 
monism';  "The  Philosophical  Basis  of  Mor- 
monism';  ^The  Great  Apostasy';  *The  House 
of  the  Loni> ;  *Jesus  the  Christ,'  etc. 

TALMAGK,  Thomas  De  Witt,  American 
Presbyterian    clergyman:    b.    Bound  Brook, 
N.  J  ;  7  Jan.  1832;  d.  Washington,  D  C .  12 
Afifil  1902.  He  was  graduated  from  the  New 
Brunswick  Theological  Seminary  in  1856  and 
was  ordained  p:istor  of  the  Reformed  Dutch 
Church,  Belleville,  X.  J.,  in  that  year.    He  held 
Reformed    ( Dutch  )    pa-toraics    in  Syracuse, 
N.  Y..  in  1859-62.  and  Philadelphia,  in  1862-69; 
was  a  chaplain  in  the  Union  army  during  the 
Gvtl  War,  and  in  1869  became  pastor  of  the 
Central  Preshsrtenan  Church  in  Brooklyn,  N.  Y. 
His  congregation  erected  in  1870  a  new  church 
known  as  the  Brooklyn  Tahemacle,  which  was 
bnme<l  in  1872    li  was  rebuilt  in  1874,  but 
twice  again  was  destroyed  hy  fire.    After  the 
tUrd  me  in  1894  Dr.  Tatmage  resigned  his 
pastorate  and  traveled  abroad.   In  1895  he  ac- 
cepted a  call  as  associate  pastor  of  the  First 
Prcshytenan   Church   of  Washington,   T)  C, 
later  becomiiii^  full  pastor,  a  charge  which  he 
resigned  in  !8'>^  in  order  to  devote  himself  to 
literary  work.    He  was  editor  of  The  CItrisitan 
at  Work,  New  York,  in  1873-76  of  The  Ad- 
vamee,  uticago.  in  ia77-7&  of  Frank  Leslie's 
Sunday  Bfaoastne  in  \t(f9^,  and  of  the  Chris- 
tian Herald,  New  York,  from  1K90    For  ,W 
>ears  his  sermons  were  printe<l  weekly  in  reli- 
gious and  secular  papers,  and  in   I'JOl  it  was 
estimated  that  they  were  published  in  3,600 
ncwspnpers  in  vartoas  hmgiMgas.  He  also  «^ 
peared  weekly  for  nangF  yean  at  n  lyoeum  lec- 
tmtr.  Among  his  many  pnbfitations  are  <The 
.Mmond    Tree    in    Rlossnm'     ri870)  ;  'The 
Brooklyn    Tabernacle'     (1884);    *Frora  the 


Pyramids  to  the  Acropolis*  (18^2")  ;  'From 
Manger  to  Throne*  (1894).  etc.  Consult 
Adams,  'Life  and  Sermons  of  T.  DcWitt  Tal- 
mage>  (1902);  WiUctnson.  W.  C,  'Modern 
Masters  of  Pulpit  Discourse*  (1905). 

TALMUD,  a  code  or  digest  of  Jewish  laws 
and  opinions.  See  Jews  and  Judaism;  Tu£ 
Talmob. 

TALON,  ta'loh,  Jean  Baptiste,  Prcnch 
Canadian  administrator :  b.  Picardy,  France, 
1625;  d.  1091.  In  1663  he  was  made  chief  ofli- 
cer  of  justice,  police  and  finance  in  the  French 
possessions  in  America.  He  encoiiraseil  trade 
by  huiiding  ^ps  and  sending  exploring  parties 
to  Rndsons  Bay  and  Oie  Upper  Lakes.  Three 
of  his  seigniories  were  erected  into  haronics 
and  he  assumed  the  title  of  Count  d'Ors.iinville. 
His  memoirs  form  a  valuable  source  of  infor- 
mation with  regard  to  early  Canadian  history.  • 
Consult  Talon,  'Meinuire  a  sa  nHtfCSt^  SBT 
I'etat  present  du  Canada'  (1667). 

TALTAL,  tal-tal',  Chile,  a  seaport  in  the 
pro\  ince  of  .XniDfagasta,  suiiated  near  the 
southern  boundary  g{  the  province,  ll  has 
railroad  connection  i^tfi  the  mining  regions  of 
the  interior,  and  eiqiorts  considerable  quantities 
of  nitre  and  some  metals.  Pop.  about  7,000. 

TAliJK,  la-Iook',  or  TALOUK,  a  term 
applied  U>  land  tenure  in  India,  and  having  dif- 
feicnt  meanings  in  ditTercnt  parts  of  the  coun- 
try, but  senerally  describing  an  estate  subject 
to  some  control  intermediate  between  die  gov^ 
ermncnt  and  tlie  proprietor.  The  word  itself 
in  Arabic  signifies  dependence,  and  this  indi- 
cates the  usual  sense  of  the  term  as  applied  to 
land.  In  Bengal  it  is  an  ownership  subordinate 
to  the  Zemindars,  who  were  originally  tax> 
farmers  for  native  princes,  but  whom  the  Brit- 
ish authorities  in  nidia  elevated  to  a  sort  of 
lordship  over  the  property  whose  taxes  they 
gathered  in.  In  the  Northwestern  Pro\inccs  it 
IS  an  inferior  estate,  or  part  of  an  estate,  pay- 
ing revenue  through  a  superior  proprietor,  in 
Oude  and  Madras  the  word  means  a  district 
set  off  for  revenue  pttrposes,  evidently  a  deri- 
vation from  the  old  meaning  of  an  estate  held 
under  tax-farmers.  One  who  administers  svch 
a  district  is  a  talttkdar. 

TALUS,  accumulations  of  debris  at  the 
foot  of  steep  slopes  or  cliffs.  It  may  be  mate- 
rial broken  off  by  frost,  by  gravity,  or  by  any 
other  agency.  It  accumulates  at  the  foot  of 
the  slope  as  a  result  of  gravity.  These  talus 
slopes  or  cones  are  utten  ( normous  size  and 
consist  mostly  of  coarse  angular  blocks.  When 
cemented  together  diis  forms  Talus  Breccia. 
See  Breccia. 

TAM  O'SHANTER.  Composed,  it  is  said, 
in  the  course  of  .a  single  d.iy,  'Tarn  o'Shanter' 
was  written  at  Ellisland  in  1790,  while  Burns 
was  struggling  with  the  difficulties  of  farming 
and  the  duties  of  exciseman.  In  'no  other  poem 
does  his  peculiar  genhis  find  ftiller  expression. 
Scott  said  of  it:  "I  verily  believe  'Tarn 
o'Shanter*  to  he  inimitable."  Inimitable  it  is 
in  its  imaginative  audacity:  the  vivid  realism 
of  the  alehouse  'bousing*;  the  weird  terrors 
of  Tarn's  midnight  ride;  die  grim  grotesques 
of  the  Kirk-Alloway  revels,  with  «anld  Nick 
— a  towsie  tyke";  the  trtumphantly  serto-coraic 
denouement.  .Xnd  Ment  with  this  fantasy  there 
is  the  keen,  humorous  sympathy  of  his  charac- 
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teriations;  of  'our  SttOcy,  sullen  datnc.  nursing 
her  wrMh  to  kc«p  it  warm*;  of  Soutcr  Johnny, 
*liit  mndcnt.  trtisty.  dnmthy  crony*;  of  Tam 

himsrif.  *t!ic  hiethcring,  lihistcrintf,  (Iniiikcn 
blcllum"  And  as  in  'Tam  o'Shaiitcr'  the 
imagiiiaiioii  of  Burns  is  unmarrcd  liy  the  mor- 
alizing and  sentimentalizing  that  so  often  beset 
htm,  so  the  style,  terse,  racy,  ^ctureaque,  illus- 
trates hi*  mastery  over  his  native  idiom.  Burns 
Mmsdf  said  off  this  poem  that  it  'shewed  a 
finishing  polish*  that  he  ■despaired  of  ever 
cxcellinir  *  And  ^^  c  may  echo  his  verdict  that 
the  mii(|uc  quality  of  'Tam  o'Shanter*  is  one 
that  he  never  did  excel.  Consult  Henderson, 
T.  F.  (in  •  Cambridge  History  of  English 
«ntttre,>  Vol.  XI,  and  bibliogra^y). 

FkANcn  W.  Oma. 

TAM*Sm,  tim-SOO%  Formosa,  a  seaport 
.  OS  the  northern  coast  of  the  island  at  the 
mouth  of  the  Tamf>siii  River.  tO  miles  north- 
west of  Tai-pc.  the  capital.  It  is  the  chief  ex- 
port town  of  the  island,  and  the  principal  sta- 
ples are  tea,  rice,  sugar,  coal,  jntc;  camphor, 
etc    Pop.  alK)ut  /.(XX) 

TAM-TAM,  tam  tam.   See  Tom-tom. 

TAMA,  tt'ma,  Iowa,  city  in  Tama  County; 

on  the  Iowa  River,  and  on  the  ChicaKf.  Mil- 
waukee and  Saitit  Paul,  and  the  rhicavjo  and 
Northwestern  railroads,  iiln'Ut  (k\  m'llvi  north- 
east of  Des  Moines  and  18  miles  east  by  south 
of  MarshaRtown.  It  is  in  an  agricultural  and 
stock-rais^  rvion.  An  Indian  reservailon 
(Sac  and  Fox)  is  nearby.  The  diief  mairafae- 
turing  cstablishmetitf  are  flour  mills,  paper  and 
htmber  mills,  broom  factories,  machine  shops 
and  cigar  farttjnrs  The  sbipmenK  consist 
chiefly  of  flour,  brooms,  poultry,  livestock,  eggs, 
vcKetablcs  and  ^rain.  There  are  seven  churches, 

KbHc  and  pansh  schools,  two  banks  and  a 
rary.  Pop.  2,80a 

TAMAGNO,  Francesco,  Italian  operatic 
tmor:  k  Turin.  1851;  d.  Varese,  1905.  His 
debut  on  the  oucratic  stage  occurred  (1873)  in 

'L'n  Ra!lo  in  ^^aschero,*  at  Palermo,  lender 
Abbey  he  first  appeared  on  the  New  \\)rk 
sta^c  in  ihc  season  188*>-'X'  when  his  name  in 
Europe  was  a  word  to  conjure  with  amon^  his 

Matrons.  Under  Abbe>'  ancl  Grau,  season  18'>4- 
5,  he  was  agsun  on  the  boarjis  in  New  York 
at  the  Metropolitan  Opera  House  and  Ameri- 
cans  were  treated  to  his  rendering  of  'Othello* 
his  greatest  rdle,  which  had  made  such  tame 
io  Milan.  He  retired  from  the  stage  in  1902. 

TAMANDUA.  See  Ant-eato. 

TAMANOIR,  the  great  ant-eater  ((jv  ). 

TAMAQUA,  ta-ma'kwa.  Pa,.  boiouKh  in 
Schuylkill  County,  on  the  l.iiilc  SJii\ikill 
River,  and  on  the  Philadelphia  and  Reading, 
and  tne  Central  of  New  Jersey  railroads,  about 
35  mi!iN  iiorih  of  Reading  and  15  miles  west 
of  Matuli  (  hunk  It  is  tii  a  reu:ion  noted  fi>r 
the  quaiiiity  and  eiualuy  of  co.d  deposit^.  It 
was  settled  in  \7'J^,  and  became  a  borough  in 
Xiii.  The  chief  manufacturing  esiai  lishmcnts 
arc  ftour  nulK,  foundries,  machine  >hops,  a 
powder  mill  and  planing  mills.   It  has  lanre 

coal  yards.  There  .ire  alvoul  70  factories,,  pav- 
ing wa^es  of  ovei  $,^(X\iKX»  annually,  with 
produiis  of  over  Sl.OMHNitl  Iherc  arc  12 
churches,  a  high  school,  ciemcnury  Khoois,  a 


business  college  and   a    library.   There  mt 

several  banks  and  newspapers.    Fop.  lO.flCO 

TAMAR,  la'mgr.  ( 1 )  a  southern  nrfr  <■  f 
England,  flowing  between  the  counties  of  Corr^ 
wall  and  Devonshire:  and  emptying  throoih 
the  Hamoase  into  Plymouth  Sound,  two  omcs 
above  Plymouth;  length  about  60  mile?.  f2i 
A  river  of  Tasmania,  tormed  by  the  umon  cf 
the  North  and  South  Ksk,  and  flowing  IMi 
Bass'  Straits  at  Fort  Dalrymple. 

TAMARACK.  See  Laich. 

TAMARAO,  a  sturdily  built  dwarf  buffak 
(Bos  mimlori-usis)  of  the  Philippines,  whxk 
stands  about  three  and  one-half  feet  high  at  dK 
shoulders  and  has  coarse,  thick,  bladdsn  browa 
hair.  *The  horns,*  says  Lydekker.  Hlthough 
massive,  are  comparatively  sh'Tt.  and  rise  up- 
ward  in  the  plane  of  the  face  with  a  lyrafr 
curvature;  they  are  distinctly  triangular,  wi-h 
the  largest  face  in  front,  and  are  somctrhst 
rotighened.  In  its  massive  horns,  thick  kis 
and  tmiform  coloratioiu  this  qtodcs  eooMs 
nearer  to  the  Indfam  bnffaio  than  to  naen.* 

TAMARIN.  SeeMAlMonr. 

TAMARIND,  a  Icgunmous  tree  (Tmm- 
rmdtu  indied)  and  its  trnit  It  is  supposed  la 

have  originated  in  eastern  tropical  .Africa,  hot 
is  now  universally  cultivated  in  the  tropics-  ft 
reaches  a  heik'hi  of  SO  feet,  and  has  a  crown  n' 
widespreadinjs'  branches  and  thick  foliage  The 
leaves  are  abruptly  pinnaie.  the  flowers  fra- 
grant, red  and  yellow,  with  three  perfect  petals, 
and  tour  sepals  and  colored  caducotis  bracts 
They  are  gathered  in  terminal  racemes.  Tb^^ 
bean-like  fruits  are  indehiscent  flattened  pods, 
and  have  a  brittle  brown  ^hell  The  seeds  art 
flat,  annular  and  shining,  and  are  embedded  ir 
a  dark-hued  fibrous  juicy  pulp,  which  is  plcav 
antly  acid,  laxative  and  cooling.  This  fruit  is 
used  to  prepare  tamarind  fish,  to  nuJcc  aeidu- 
lous  cooling  drinks,  and  is  also  an  article  of 
commerce,  with  or  without  being  preserved  la 
sugar-  l-.very  part  of  the  tree  is  used  for 
medicinal  purposes,  except  the  ycUowish-vi hife, 
purple  mottled  wood,  which  is  valuable  fcr 
tiirner>',  Ijcing  hard  and  heavy.  The  seeds  art 
astringent,  the  leaves  are  employed  for  curries 
and  for  a  yellow  or  red  dvtt.  Velvet,  or  brtmm. 
or  black  tamarinds,  are  tne  product  of  a  souB 
leguminous  tree  (Dialium  (juincense) .  f.f  \fricai 
It  has  pinnate  leaver  on  slender  branches,  aad 
downy  black  pods,  of  about  the  size  and  sha^ 
of  a  hazel-nut,  containing  seeds  embedded  la 
an  edible,  farinaceous  pulp.  The  tamarind  of 
New  South  Wales  is  a  blender  sapinaceoos 
tree  (Cutania  amacardioidts)  of  Australia,  has 
an  acid  fruit  and  coarse-grained,  whitish  wood 
Wild  tamarind  is  a  large  tree  of  Jamaica 
( I'ttfii\  L>l,>hiu>n  filicifoltum).  having  twict- 
pinnate  leaves;  I'lthccololnum  dmUe  is  the 
swcet-^lUped  Manila  tamarind.  Certaio 
IcKtumoous^  trees  of  Central  America  and  the 
West  Indies,  Penlaciethra  fihmrmtosa  and 
Aoiiia  viHoui^  are  respectively  the  wild  and  ihr 
yellow  tamarind. 

TAMARISK,  any  monber  of  the  gcna 
romorir.  which  is  represented  by  shrubs,  also 
eattcd  'flowering  cypress,*  inhabittnR  warm  mhi 

re^;ioii!,.  but  not  hardv  in  Amcrir.v  as  far  OOClh 
as  Mass.uhu'-eits.  They  are  salt-iovine  pfauttS. 
often  nruwinK  so  m.ir  the  sea  that  the  SpmjT 
of  high  brewers  dashes  over  them,  and  arc 
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ibcrcfore,  admirable  for  maritime  planting. 
Like  some  other  plants  living  near  salt-water, 
or  on  arid  steppes,  certain  ^Mcks  of  ToMorur 
bcw loUage  wim aDuactate appearance* catned 
by  n^mite  pits.  Tnese  leaves  excrete  saline 
rulutions,  which  in  rainless  seasons  serve  to 
dttriCt  mui.sturc  during  the  cool  nights,  and 
facilitate  iis  absorption  by  special  cells,  at  the 
bottom  of  the  tiny  cavities.  In  the  daytime, 
Ae  dried  salts  cover  the  leaves  with  a  crust, 
wUdi  protects  the  plants  from  exceasive 
evaporation  tinder  the  desert  sun.  The  tama- 
risk salt-tree  (T.  articulala)  of  the  Indo- 
Chinese  region  is  a  bush  or  small  tree  looking 
vumewhat  like  a  conifer,  which  secretes  enougn 
&alt  to  be  useful  in  a  culinary  way;  it  is  also 
the  source  of  tamarisk-^lls  employed  for  medi- 
cbe  and  for  dyeing;  since  they  contain  50  per 
cent  of  tannin;  also  an  astringent  baric 

Tamarisks  arc  generally  planted  for  orna- 
ment but  arc  sonKtinus  killed  in  hard  winters 
quite  to  the  gruund.  Thcv  arc  of  unusual 
tt-athery  aspect,  with  widely  spreading  somc- 
<\\\n  wand-like  branches,  crowded  with  small 
leaves  like  scales.  In  the  axUs  of  these  are 
iBiif  dormant  branch-huds.  so  that  the  plant 
readily  sends  out  new  shoots.  The  flowers  are 
small  and  pink,  in  close  spikr-like  racemes 
which  are  oftiii  p.iniclcd,  ami  .'irc  softciicci  liy 
the  many  proirudiuKT  stamens.  One  of  the 
most  widely  known  ( T.  gallica)  reaches  15  OT 
a  feet  in  height,  with  panicled  racemes  bloom- 
ing in  hlfe  summer;  it  ts  very  easily  propagated 
irid  furnishes  good  fire-wood.  A  species  of  the 
Levant  (T'.  matinifera)  when  punctured  i)y  a 
icale-inscct  (Coccus  matmiferus)  exudes  honey- 
like drops  of  sap  that  harden  in  the  morning 
coolness;  tUu  is  gathered  and  sold  to  Syrian 
filnhBS  as  tnanna  (q.v.).  The  German  tama- 
fitt  is  tfyriemia  germamn.  It  has  wand-Kke 

branches,  bluish  foliace.  anfl  mrniv  racemes  of 
li^ht  puik  flowers,  tcrmmaiuig  laicral  branches. 

TAMATAVE,  ta-ma-tav',  the  capital  of 
Madagascar,  situated  on  a  peninsula  slightly 
north  of  the  middle  of  the  east  coast.  It  is  the 
principal  port  of  the  island  and  has  a  good 
h.TrlKir  protected  by  a  natural  breakwater,  and 
:ortification'!.  A  railroad  connects  it  with 
Antananarivo,  which  was  the  capital  up  to  1902. 
There  is  also  canal  transportation.  Hides,  ^Id 
dust,  rice  and  rafia  fibre  are  the  leading  articles 
>f  export.  There  is  cable  commimication  with 
Mozambique.  Mauritius,  Reimion  and  Aden. 
There  are  good  banking  facilities.    Pop.  8,647. 

TAMAULIPAS,  ta-mow-le'pas,  Mexico,  a 
state  on  the  Gulf  coast,  occupying  the  north- 
eastern  comer  of  the  cotmtty.  Its  area  is  about 
32,128  square  miles.  The  sonthwcstern  part  of 
the  state  is  traversed  by  the  eastern  Sierra 
Madrc,  but  the  crcatcr  portion  belongs  to  the 
tertiary  coastal  plain,  and  is  a  rolling  country, 
sloping  gradualqr  to  the  coast.  The  latter  is 
lined  with  lagoons  and  sand-bars.  The  state  is 
traversed  by  several  hrge  streams,  and  (tie  Rio 
Gmndc  forms  the  northern  boundary  The  rli- 
Tiate  on  the  coast  is  hot.  and  the  ^lo^t}l^.l^u■^^ 
plains  are  scnii-and.  The  population  is  cliirliy 
centred  on  the  lower  moimtain  slopes,  where 
the  rain  is  sufficient.  There  are  three  railway 
lines.  An^iculture  and  grazing  are  the  chief 
tadttstries.  GoUon.  sugar  and  cattle  products 
■re  exported.  Tampico  (q.v.)  is  the  chief  sea- 
iH^ri,  whence  steamships  connect  with  Pensa- 


cola,  Baltimore,  New  York  and  Havana.  Tlw 
capital  is  Ciudad  Victoria.   Pop.  249,641. 

TAMAYO  Y  BAUS,  t^-m^'yo  «  ba-oos, 
Manuel,  Spanish  dramatist:  b.  Madrid,  18^9;  d. 
1898.  His  parents  were  actors  and  the  boy 
traveled  about  with  them  and  earlv  learned  to 
play  his  parts  on  the  stage;  and  thus  early 
gained  an  insight  into  the  nature  and  structure 
of  the  drama.  The  natural  result  was  that  he 
soon  began  writing  dramas  himself.  His  first 
dramatic  production,  an  '  adaptation  of 
'Genevieve  de  Brabant,'  was  produced  success- 
fully when  be  was  only  11  years  of  age.  In 
this  play  his  mother  and  himself  took  leading 
parts,  the  first  production  taking  place  in  Gran- 
ada. From  this  time  on  he  continued  to  write  for 
the  stage  and  to  acquire  an  increasing  reputa- 
ti(m  as  a  dramatist.  At  the  age  of  29  he  was 
elected  a  member  of  the  Spanish  Royal 
Academy,  and  for  the  last  14  years  of  his  life 
he  was  director  of  the  National  Library  and 
ddef  of  the  hoard  of  archivists,  librarians  and 
antiquarians.  Among  his  best-known  dramas 
are  *La  locura  de  amor'  (1855);  ^Lances  de 
honor'  (186.^);  'In  drama  uncvo'  (1867). 
The  latter,  which  has  been  translated  into  Eng- 
lish under  the  title  of  'A  New  Drama*  by  J. 
D.  Fiu-Gerald  and  T.  H.  Guild  (New  York 
1915)  is  considered  his  best  drama.  Consult 
Cotarello^  Mori,  ^Historia  Literaria'  (VoL 
I,  Madrid  1901);  Sicaras  y  Salvado,  N., 
*Manuc]  Tamayo  y  Bkus*  (Barcelona  1906); 
Tonnenberg,  Boris  de.,  ^L'Espagne  litteraire' 
(Fariui  190l). 

TAMBERLIK,  tam-b€r-lfk',  Enrico,  Ital- 
ian operatic  singer:  b.  Rome,  Italv,  16  March 
1820;  d.  Paris,  15  ^^:^rch  188').  He  began  his 
career  at  Naples  as  tenor  singer  in  1841,  and  in 
1850  went  to  England,  where  he  enjoyed  great 
popularity  for  24  years.  He  visited  the  United  • 
States  in  1857.  After  his  retirement  from  ^ 
stage  he  lived  in  Madrid,  where  he  engaged  itt 
the  manufacture  of  small  arms. 

TAMBOBONG,  tam-bd'bong,  Philippines, 

pueblo,  province  of  Riral;  in  the  northwestern 
part  of  the  province,  near  the  coast  of  Manila 
Bay;  five  miles  north  of  Manila.  It  has  a  large 
sugar  refinery  and  a  cigar  factory;  the  weaving 
of  cotton  cloth  and  the  fisheries  arc  also  im- 
portant industries.  It  is  connected  with  Manila 
by  steam  tramwav.  and  carries  on  a  consider* 
able  trade.   Pop.  25,000. 

TAMBOUR-WORK,  a  species  of  cmbroid- 
efir  introduced  into  Great  Britain  in  the  18th 
centniy,  now  httle  used.  A  single  tamhwir 
woriier  nsuattr  sits  at  a  low  circidar  fnune, 

over  the  top  of  which  the  silk,  linen  or  muslin 
is  stretched  by  means  of  a  hoop,  much  in  the 
same  way  as  the  head  of  a  drum  is  tightened. 
A  frame  of  different  construction  is  used  when 
several  workers  are  employed  on  the  same 
fabric,  consisting  principally  of  two  foUecs, 
whldi.  when  properly  fixed,  stretch  the  linen, 
etc.,  to  the  necessary  di-iucc  ni  tension  .^s  the 
work  proceeds  the  fini^htd  part  is  wound  over 
one  roller,  while  a  fresh  surface  is  at  the 
same  time  unwound  from  the  other.  The 
needle,  which  is  about  one-half  inch  in  lengdl, 
terminates  in  a  mall  hodc  with  the  point  ciuv> 
insr  inward.  This  is  fixed  in  a  hancQe  of  bone, 
ivorj'  or  wood,  fif  the  thickness  of  a  quill,  by 
means  of  a  small  screw  on  the  side.  The 
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w«>rkcr.  holdiiic  'he  thrt.i-l  fhe  titldcr  Side 
of  ihc  frame,  passes  the  iindk-  ihrowRh  ihr 
muslin,  etc.,  from  the  upper  side,  atnl  l»y  a  mn- 
tinued  scries  of  Io<  (is  inK-rwovcn  lugether,  suc- 
ceeds in  pruiliKin^'  A  \t  r\  minute  and  beautiful 
diain  line,  with  which  she  travene*  the  outline 
of  any  pattern  previously  skctdicd  upon  A» 
fabric  sin-  is  fmi>!i.>c<]  to  omamenL 

TAMBOURA.  the  name  applied  in  Persia 
and  Turkey  to  a  musical  instmmcnt  of  the 
guitar  type,  whh  striiif^  of  wire  struck  with  a 
ptectrum.   The  neck  is  Ions  and  the  body,  of 

gourd-shape.  !<;  often  hcautitully  ornamented. 

TAMBOURINE,  tam-boo-rcn',  a  musical 
instrument  of  die  drum  tnt,  moth  used  amung 
die  Italian  peaianti  ana  negro  mtosirekk  It 
consists  of  a  piece  of  parchment  stretched  over 

ihc  top  of  a  broad  hotip,  whicli  is  fiirtiished 
with  httle  hells.  It  is  soumUil  hy  sIidiiiK  the 
fingers  alon^  the  p.irihmint  or  1)>  striking;  it 
with  the  back  of  the  baud  or  with  the  fist, 
elbow,  etc. 

TAMBOV.  tam-Luf,  Russia,  capital  of  the 
fjovi-riimiiit  of^  that  name,  on  the  left  bank  of 
the  T/iia,  at  the  conthienrc  of  the  Sludenctz, 
2bi  miles  by  rail  southeast  of  Moscow.  It  was 
founded  in  1636  and  was  then  fortified,  and  is 
yet  surrounded  hy  a  dilapidated  rampart,  and 
IS  built  diicfly  of  wood.  It  has  a  gymnasium, 
miliury  school,  ecclesiastical  seminary,  female 
iiutitute.  house  of  correction  and  infirmary; 
is  the  residence  of  a  governor,  the  see  of  a 
Wshop  ami  the  scat  of  several  imp<^>rt.int  courts 
and  public  illiccs.  There  arc  hne  lmg  studs, 
niaiiuf .ictnrcs  of  woulciis  and  saiUU  ili.  ii  .ttlur, 
soap,  tallow,  .ihiu)  ai:d  vitriol,  and  a  1 1 n.suicr- 
abk  trade  with  Moscow  and  Fetrograd  ui  tal- 
low, leather,  wool  and  piovirions.  Pop.  71^400i 
The  government  or  province  is  25.710  souar* 
n^es  in  area  and  the  population  (1015)  is 
JJSSSjOOOL    It  is  a  rich  agricultural  rc^it  n 

TAMERLANE,  tam  er  Ian'    See  Timi'r. 

TAMIL,  or  TAMIR.  a  I. ranch  .  f  the  Dra- 
vidian  s;,Kk  !•>  which  the  original  inli.i!>itaiiis  of 
India  I'clcngcd.  They  inhabit  the  extreme 
south  of  India,  and  have  remained  compara- 
tively free  from  admixture  with  the  Sanskrit- 
speanng  Indo-Furopeans  and  other  invading 
races  o?  siihseYiucnt  arri>'aL  Retaining  their 
own  tongtie  they  adopted  and  developed  the 
ci\ili/alii'!i  "t"  tluir  c<  i><iin  ri ts  .nn!  arc  much 
more  cnl  k-bieiud  than  other  r.iccs  i-f  Hraviilian 
stock.  1  til  I  .tmil  Iang\iaKi  spoken  over  a 
large  section  m  the  extreme  south  of  Imlia; 
It  is  spoken  to  a  (treat  extent  in  t  cvlon; 
it  is  spoken  also  by  a  majority  of  the  Indian 
serttrrs  in  places  farther  east,  as  F<  i.-u.  iVnanK. 
etc.:  and  in  many  parts  of  southern  India, 
even  where  it  i«  not  tne  vemambr.  it  is  spoken 
bv  ihc  better  class  of  Hindus  The  structure 
of  the  laiiis'uawr  is  very  simple  It  has  two 
dialects:  thr  hu  hi  r  (Sh<ii  lamil).  now  used  in 

C>etry,  is  the  more  ancient  of  the  two;  the 
wer  (  K.tdiin-tamil)  is  the  langu.\gc  of  com- 
BUm  hfr  The  htrraturr  of  the  Tamil  languane, 
the  earliest  extant  wurki  of  wWch  are  SUp- 
pcHcd  tn  t«  as  old  as  the  Vth  century  of  oar 
era.  emhmre«  nrariv  rvery  hranrh  of  the  knowl- 
cdire  of  northrtn  Itidia  (  ..tisuli  Pope.  *First 
U^wmsin  Tamil'  (Oxford,  7ih  cd,  l*AN).  See 


TAMING  OF  THE  SHREW.  The.  'TT»« 
Taming  of  the  Jshrew'  has  lacn  the  m*>si  prt- 
mancnfly  popular  of  Shakespeare's  minor  pla>-s 
and  is  still  notably  successful  on  the  stage. 
There  is  Htde  agreement  regardine  cither  tar 
date  at  which  it  was  eonpoicd  or  the  extent  of 
Shakespeare's  concern  in  tt  It  was  fint  pnnied 
in  the  1623  fofio,  but  a  separate  quarto  edition 
in  1631  shows  its  continued  appeal  at  a 
limr  u  licu  few  but  the  \i  r\  grt  .itcSt  of  the 
Sli.ikespcarean  plays  justified  individual  repub- 
lication. This  drama  is  a  refashioning  of  one 
of  the  best  pre-Shakcspearean  comedies,  'The 
Taming  of  A  Shrew,'  printed  in  IS^.  The 
diaracters  are  renamed  (except  Kate)  and  the 
lines  wholly  rewritten,  but  the  general  conduct 
of  the  plot  is  not  radically  altered,  more  change 
in  the  last  regard  api»caring  in  the  story  of 
Bianca  than  in  that  of  Katnarinc.  Since  the 
effort  to  ascribe  to  Shakespeare  the  ori^;inaI 
'Taming  of  A  Sirew*  is  invalidated  by  ihc 
fact  that  the  former  plav  beloiwcd  to  Lord 
Pembroke's  company  and  by  its  ridiculous  pax< 


loinings  from  M.irlow*-.  let;itimate  specs  

is  limite<l  to  dis<  ussioii  of  the  extent  of  the 
pt>et"s  rcvisionar\  work  in  preparing  'Tht 
Taming  of  the  Shrew.'  That  the  Kathariae- 
Petrudio  scenes  were  recast  hy  him  is  agreed, 
but  many  critics  refer  the  scenes  dealing  widi 
the  lovers  of  Bianca  to  an  unknown  second 
reviser.  No  partictilar  reason  for  the  last  as> 
sumption  exists  beyond  the  tmwiUinKncss  to 
credit  Shakespeare  with  work  not  manifestly 
beyond  the  abilities  ot  his  contcmporancs. 
This,  of  course,  is  a  correct  criterion  only  where 
it  is  clear  that  the  author  is  exerting  his  full 
power.  In  the  case  .  t  the  present  pby  it  ii 
li«ical  to  suppose  that  the  eniiic  renskm  wai 
dene  by  Shakespeare,  who  handled  the  mm 
plot  with  enthusiasm  and  retouched  the  SOb* 
ordinate  scenes  with  independence  and  sde* 
<|uac>,  but  in  a  somewhat  perfunct.  r  .  pirit 
'I'he  notable  Induction,  with  the  character  of 
Sly.  is  not  primarilv  Shakespeare's  contntm- 
tion;  it  occurs  in  tne  earlier  version,  where 
indeed  Sty  oontimies  on  the  stage  thsoogh  the 
entire  performance  and  offers  freonent  ca»> 
ments  like  those  of  Revenge  and  Andrea^ 
Ghost  in  'The  Spanish  Tragedy  '  Shake  sp,  .jro. 
apparently  in  the  iiitertstv  i)t  vinipliticatK>n. 
allows  him  tu  be  liTgotleii  alter  the  first  scene 
of  Act  I.  t>ut  he  has  made  the  Induction  pcco- 
liarly  his  OWS  by  tbe  mscrtiun  of  Warwick- 
shire phwc  naoMa  and  allusions.  On  Mt  Nov. 
1633  nrhe  Taming  of  the  Shrew*  was  acted  at 
Saint  James'  Palace  'm  '  im  (  h.i'b  s  I  and  tbe 
queen.  It  is  noted  ttiat  the  pla>  was  *!ikc<l' 
"Two  nights  later  ii  was  followed  a  t>er- 
formance  of  Fletchers  seqtiel,  'The  Tamer 
Tamed.'  in  which  Peiruchio's  SCOOnd  wife  turns 
the  ubles.  Various  adapMtiona  of  iihaki 
peare's  play  were  popobr  ta  the  \ffk  and  lidi 
centuries.  In  1754  Garnck  produced  a  thrs^ 
act  abridtTnent  called  'Kathenne  and  I'eWU- 
chit).'  whu  h  t.  r  a  i  i  •  nir\  i-r  more  suppLinted 
the  original  1  he  complete  play  was  resivrd 
by  Aususiin  Daly  in  18M7  with  deser\ed  suc- 
cess. John  Drew  play«d  Petmchto.  Otu  Skin- 
ner LuccBtw  and  Ada  Rahnn  Kadwinc.  One 
hundsed  performances  ware  givsn  hstwsw  II 
jaunaiy  and  li  ApriL 
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TAMMAMY  HALL.  See  Tamhahy  So- 

CIEIV 

TAMMANY    SOCIETY,    or  COLUM- 
BIAN ORDER,  The,  was  founded  12  May 
1789  by   William    Mooney,  ex-Revolutionary 
soldier  (two  weeks  after  the  national  govern- 
ment was  established),  as  *a  fraternity  of 
patriots  solemnly  consecrated  to  the  independ- 
ence, the  popular  liVierty  and  the  federal  union 
of  the  cnnntry  "    It  had  for  its  objects  (1)  the 
perpetuity    of    democratic-republican  institu- 
tions;  (2)  benevolent  care  of  Revolutionary 
soldiers  and  others  of  its  members,  "their 
widows  and  orphans^  and  others  who  may  be 
proper  objects  of  their  charity.*  The  member- 
ship was  composed  of  those  who  were  known 
before  the  Revohition  as  "Sons  of  Liberty* 
and    "Sons    of    Saitit   Tammany*;  societies 
formed  to  promote  the  cause  of  mdependence. 
The  society  was  opposed  to  the  Saint  George, 
Saint  David  and  Saint  Andrew  societies,  whose 
Tory  members  openly  proclaimed  fealty  to 
George  IH.    After  the  Revolution,  Alexander 
Hamilton  (q.v.)  removed  the  political  disabilities 
of  these  Tories  (1787)  and  they  became  the 
foundation  of  the  Federalist  party,  and  being 
rich  and  influential  fought  corruptly  for  Hamif- 
ton's  scheme  of  a  Federal  President  and  Senate, 
to  hold  ofl'ice  for  life,  who  should  appoint  the 
State    governments    and    domiiiaic  Congress. 
Many  of  these  Loyalist  Tones  were  elevated  to 
office  immediately  on  their  enfranchisement. 
This  enraged  the  "Libera  Boys*  who  fought 
Elngland's  solders,  and  snffered  repeated  be- 
trayal by  these  same  Loyalists  whose  plots  were 
many  against  the  patriots.    Many  of  these  Tory 
conspiracies  were  successful  and  sent  nurnliers 
of  patriots  to  the  chaniel  prison  ships  to  meet 
death;  others  failed,  as  when  the  Tory  mayor 
of  New  York,  Mathews,  plotted  to  kidnap 
Washington  and  assassinate  his  staff.  The 
hatred  bred  by  these  and  kindred  infamies  was 
fanned  to  flame  by  the  disfranchisement  of 
Revolutionary  soldiers  whose  means  and  prop- 
erty were  meagre,    In  1777  the  constittitions 
drafted  and  operative  in  New  York  State  gave 
the  right  to  vote  only  to  those  who  owned 
*frcehold  to  the  value  of  100  pounds,  free  of 
all  debts  "    This  pave   full  pnlitical  power  to 
the  rich  Loyalist  Tones  who  monopolized  trade 
and  banking  privileges,  while  it  disqualified  tlie 
bulk  of  those  who  fought  in  the  patriot  army 
and  diose  who  were  punished  by  poverty  for 
nobly  sustaining  the  Revolutionary  cause.  The 
founding  nf  the  Society  of  the  Cincinnati  (q.v.) 
aagumentcd  the  (  xi^tin^s'  bitterness  and  hatred. 
Jefferson  and  others  pointed  out  its  menace  to 
the  liberties  of  the  people  and  its  monarchial 
plan  to  found  an  order  of  liercditary  nobles, 
with  militarism  as  a  basis.    The  Tammany 
Soriet\  was  founded  as  a  crowning  protest  to 
'ihfM  pr)rletitous  happeninps  and  to  discredit 
Alc\,iiid<  r  Hamilton's  prophecy  that  the  demo- 
cratic-republican scheme  of  govertunent  was 
doomed  to  disastrous  failure. 

.Earljr  History.— The  Tammany  Society  was 
wndcd  into  13  tribes  corresponding  to  the  13 
nriifinal  States  The  Society  adopted  Indian 
titles  and  ceremonials  and  the  forms  and  usages 
of  the  aborigines  to  the  fullest  extent  practical. 
The  wigwam  was  the  term  implied  to  the  So- 
oeQr's  place  of  meeting.  InSan  symbols  and 


mottoes  weiie  vwd  to  detignite  tlw  13  tribes, 
as  follows: 

I^B  BHglt  Wbe,  New  York  Sut«. 
The  Otter  Tribe,  New  Hampahirs. 
The  Panther  Tribe,  Maaaachuaetta. 

The  Beaver  Tribe.  Rhode  Island. 

The  B<;>r  Trll>r  Connecticut 

The  Tortoise  Tribe,  New  Jeriey. 

The  Tufcr  Tribe,  Dalawan. 

The  Kattleanake  Tribe.  Penoaylvuua. 

The  Fox  Tribe  Maryland. 

Tbe  Deer  Tribej  >nT«inia. 

The  Buffalo  Tribe,  North  Carolina. 

The  Raccoon  Tribe,  South  CsnliD^ 

The  WoK  Tnbe  Georgia. 

The  13  sachems   (or  trustees)  anaually 

elected  a  grand  sachem  or  president.  The 
kitchi  okeinaw,  or  great  grand  sachem,  was  an 
honorary  office  conferred  upon  the  following 
Presidents  of  the  United  States;  Washington, 
John  Adams,  Jefferson,  Madison,  Monroe,  John 
Quincy  Adams  and  Jackson.  The  ofl&oe  was 
abolished  after  General  Jackson's  incumbency. 
Tbe  Sanmore  was  the  master  of  ceremonies 
and  the  iViskinskie  the  sergeant-at-arms.  Ac- 
cording to  the  true  Indian  fashion  the  year 
was  divided  into  seasons  and  these  subdivided 
into  moons.  The  era  Ingan  with  the  discovery 
of  America  by  Columbus  and  included  the  year 
of  the  Declaration  of  Independence  and  of  the 
founding  of  the  Society.  (New  York  City,  3 
Dec.  l!w,  is  written  by  the  Society  thus :  Man- 
hattan Season  of  Snows,  12th  moon,  year  of 
discovery  411th,  of  Independence  127th  and  of 
Iiisiitution  114th).  The  Society  mutio  is  *'Free- 
dom  our  Rock."  The  following  toasts  at  the 
4  July  1789  banquet  illustrate  the  Sode^^s 
sentiments  from  its  focmatioa.  Thirteen  cannon 
shots  followed  each  toast.  These  are  the  two 
first  toasts:  (1)  "May  honor,  virtue  and  patri- 
otism ever  be  the  distinguished  characteristics 
of  the  Sons  of  Saint  Tammany."  (2)  "The 
head  men  and  chiefs  of  the  Grand  Council  of 
the  Thirteen  United  Fires— may  they  convince 
our  foes  not  only  of  their  eourage  to  lift,  f m- 
dence  to  direct,  and  demtnqr  to  widduU  the 
hatchet,  but  of  their  power  to  inflict  it  in  their 
country's  cause.* 

Achievements. —  The  national  government 
repeatedly  failed  to  conclude  a  ueaty  of  peace 
w  ith  the  warlike  Creek  Indfains  whom  the  Fed- 
eral government  was  anxious  to  pbiGate.  Tht 
l  ammany  Society  undertook  the  condfiation. 
The  Celtic  half-breed  chief  Mcfjillivray,  who 
led  the  Creek  tribe  of  Indians,  with  28  of  his 
chiefs  and  warriors  were  brought  to  New  York 
by  Tammany  and  given  a  banquet  2  Aug.  1790L 
The  Tammany  braves  were  in  full  Indian  cos- 
tume when  they  escorted  McGillivrur  and  his 
warriors  to  President  Washington.  The  treaty 
was  signed  13  Aug.  1790.   The  Society  in  June 

1790  founded  a  museum  for  "the  preservation, 
collection,  and  study  of  Indian  relics,  etc."  In 

1791  the  Society,  under  the  direction  of  John 
rintard,  its  first  sagamore,  founded  manv  edu> 
cational  and  progressive  institutions  which  later 
developed  great  efficiency  under  the  Societ/s 
fosteruig  care.  Two  of  these  institutions  have 
^nce  merited  national  recognition,  namely,  New 
York  Historical  Society  (q.v.)  and  the  Acad- 
emy of  Design  (q.v.).  In  1793,  when  France  in 
desperation  struggled  to  overthrow  feudal  op- 
pression, the  Tammany  Society's  sympathy  and 
moral  support  was  prompt,  enthusiastic  and 
enduring.  Sentiments  and  sympathies  of  politi- 
cal and  odier  associations  were  usually  expressed 
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by  toasts  at  a  banquet  spedally  held  for  that 
purpose.  Until  about  IfMO  these  'public  din- 
ners" were  the  chief  nuanii  of  aiitiouncins  the 
policies,  hooitis  and  sentiments  of  political  and 
social  bodies,  On  12  May  1793  the  Tammany 
Society,  at  its  annual  dinner,  gave  the  toast, 
•Succc>>  to  the  Amies  of  France,  and  wisdom, 
concord,  and  firmness  to  the  Convention."  This 
was  greeted  with  roan  of  applause  for  mangr 
minutes.  The  sodetv  inffcred  a  flood  oi  vitu- 
peration, abuse  and  tnreats  of  fn^ve  ham  from 
the  Toric-  nnd  Federalists.  In  1800  the  socictv 
boiiRht  rt.tl  est.'ite  colicciivcly  to  comply  with 
the  prnpf  riy  qM.Tlificitii 'iiv  inipfxcd  <in  the  voter. 
On  l.<  .-Xpnl  1WI»S  thf  socifty  mnr*  1ml  in  a  body 
to  WallaVout  (•  \VaHal)Ochl* )  Hay.  whrrc  the 
foundation  stones  were  laid  t  y  ttum  of  the 
Itcying  vault,  for  the  hoties  of  11,(j()")  patriots, 
vlcdaM  of  England's  bmialily.  The  society 
collected  11  hojnhrads  of  bones  alcmg  the  heacs 
of  Wallabout  Hay  of  those  who  died  of  himger, 
disease  and  cold  in  the  awftil  Enfrfish  prison 
ships.  Tammany  interred  these  honi  m  a  tomb 
near  the  present  navy  yard  with  impo^mp  mili- 
t.^ry  and  civil  Cfrcmunials.  In  1812  the  Tam- 
many Society  loudly  called  for  war  with  Eng- 
land, pledging  "their  lives,  fortunes  and  sacred 
honor*  in  support  of  the  government  for  the 
waging  of  *tlttt  jtm  and  necessary  war.*  At 
cveiy  staye  of  the  conflict  the  Society  gave  full 
and  loyaf  support  Tammany  Hall  in  Nassau 
street  became  the  hendqtiarters  of  the  war  pnrtv 
where  they  hoisted  the  flaR  to  procl.iim  each 
victorv  and  celelinifed  the  success  of  the  .■\meri- 
can  forces  in  loyal  manner  Tammany  also 
gave  a  (iKhting  force  to  the  nation,  which  de» 
vekM>ed  later  three  able  generals  and  a  colonel, 
la  August  1814  about  1^200  members  of  Tam- 
vamay  Hall  went  in  a  body  to  Brooklyn  and 
erected  eartliworln  and  other  defenses.  On  29 
June  1814  members  of  the  Tammany  Sodcty 
moMted  a  hrge  Federalist  meeting  gathered  to 
celel  r.itc  the  return  of  the  l?nurbon  dynasty  to 
tht  throne  of  France  In  1817  the  Society  with 
hiv'b  p.itriotic  >petches  and  ccrrminiial  made 
imposing  interment  of  General  Montgomcr>'  in 
Saint  Paul's  cfaurchj'ard.  On  23  Feb.  1819 
Tammany  iniire  a  baiKiuet  in  honor  of  Gen. 
Andrew  lackson  at  whidi  diey  famnched  a  boon 
in  his  b^lf  for  the  Presidency. 

Manhood  Suffrajc.—  From  the  moment  of 
Its  foundation  in  IW,  the  T.imm.iny  Society 
fought  for  manhood  siifTrage  and  aijairist  'im- 
prisonment for  debt.*  On  I  Pec  1K20  a  Tam- 
many Hall  ma's  meetini:  re<oIvrd  :  "That  the 
distinction  of  the  (Irrt.irnl  richti:  the  mode 
of  appoir.inn  ii'  to  ofhcc  and  the  union  of  the 
Judiciary  .m  l  l- cislative  functions  were  ohjec- 
tkmaMe  and  highly  pernicious."  The  meeting 
■rged  die  Icfnslature  to  pats  the  reform  mea»- 
ures  they  advocated  and  when  the  legislature 
overwhelmingly  advocated  the  extension  of  the 
suffrage.  Tammany  celebrated  the  victory  for 
reform  14  lime  1H2I,  at  Tammany  Hall  wiOi 
democratic  jnbilation  T)\e  »fii'tmrnt  d"fninant 
at  this  gathering  is  tersely  expressed  by  one  of 
tfheir  members:  "We  wooM  rather  be  ruled  by 
a  man  without  an  estate  than  by  an  estate 
without  a  man.* 

On  4  Marcll  1822  a  Hannitrt  was  gfven  at 
Tammairr  Hall  f*»f  the  pnrposr  of  expre«sing 
their  utmost  io\  «th"-  exteiixinn  of  the  rieht 
of  Sttlfrat;e  and  the  abolition  of  thoi-c  cumber- 
•onw  rchci  of  old  centraHiing  methods,  die 
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Council  of  Appointmerrt  and  the  Touncil  of 
Re\nsion.*  Tne  function  of  the  former  was 
expressed  in  its  title;  that  of  the  latter  was 
(n  give  final  appro\,Tl  or  disapproval  of  jdl 
Icxi^IaiH  II  The  "Toasts"  .\t  this  banquet  ap- 
propriately express  the  Tammany  seniimcnt  oi 
the  participants.  Here  are  two  ilhistrationa; 
*Tbe  right  of  suffrage  —  corruption  in  ill  exer- 
cise most  to  be  apprehended  from  its  Itmitaticm 
to  a  /^w.*  This  was  another:  *The  young 
and  rising  politician  —  may  integrity  and  prin- 
ciple piii'k  him  —  stiiil)  itig  the  public  ^;o<>d. 
not  popularity"  Tbc  extension  of  the  suf- 
ra^^c  greatly  incn  .im d  the  volinK  , pow  er  of 
Tammany  and  augmented  its  political  pres- 
tiK'e  In  1K20  manhood  suffrage  m  full  l^ecame 
a  fact :  Tammany's  political  power  having  vastly 
increased,  in  this  year  Tammany  succeeded  ia 
abofishing  the  last  vestute  of  property  qiialifka- 
tion  to  the  right  of  sonrase  by  an  overwhehn* 
ingly  large  popular  vote.  In  1826-27  Tammany 
forced  the  npht  for  the  five-year  limitation  for 
the  acquisition  of  citizenship  In  1827  a  Tam- 
many firlcj^tion  NTsited  General  Jackson  at  New 
Orleans  to  present  an  anniversary  ;iddre-s  on 
the  famous  battle  in  which  he  humbled  V.nff- 
land,  and  to  urge  his  candidacy-  for  the  Prcst- 
denry  m  the  coming  year.  MarttD  Van  Burcn 
(who  was  a  member  of  the  TadHUaiQr  Society) 
visited  New  York  later  in  the  year  and  CMrgw> 
Ixed  the  sentimem  of  llie  Soeicflr  for  ladkson. 
To  ofT^  r  -his  sentiment  and  the  large  ahen 
vote  oi  1  .mimany,  the  "Native  .\merican  Fart)-* 
was  formed,  whose  battle  cr>-  was  "I'oliti^l 
privileges  should  belong  e\ciiisivel>  to  the  na- 
tives of  the  cotniiry  '  In  1.H2^(  Tammany  gas-e 
General  Jackson  nearly  OAMi  majonty  in  a  total 
vote  of  nearly  23,000.  This  was  the  first  nn* 
tional  clcctioa  held  whereta  the  State  of  New 
Yofk  chose  Preridantial  tIeeioetbjrMMdariwia. 

Mid-Century  HiMonw— On  26  Nov.  18J0 
Tammany  Hall  held  hiim  festival  in  honor  of 
the  French  Revolution.  President  Nfonroe, 
though  III  feeble  health,  reviewed  the  Tammanv 
parade  and  later  presided  .it  ihc  bamniet  at 
Tammany  Hall.  Patriotic  speeches  for  democ- 
racy  were  delivered  and  elaborate  hnwuiha 
concluded  the  oelcbration.  In  1831  Tammaagr 
abolished  *imgriionmau  for  debt.*  where  the 
debtor  was  a  resident  by  New  York  Qty.  On 
3  March  1831.  TVunmany.  by  a  tmammons  reso- 
lution, dcclareil  the  rcnominaiion  of  Gerieral 
Jackson  and  the  nonunation  of  its  Grand 
Sachem  ut  ()ie  Eagle  Tril>c.  Martin  Van  Buren. 
for  N  icc-Tresident.  In  18J2  Tammany  gave 
General  jacksun  5;620  of  a  majonty  in  a  total 
vote  of  30,(74.  despite  the  flagrant  corrtti>uoa 
and  fraud>  opiiilv  used  to  defeat  Jackson  in 
this  national  electton.  The  United  Stales  Baak 
and  allied  financial  interests  denounced  fadooa 
as  a  "Revolutionist,*  whose  •desootism*  wouk! 
spread  throughout  the  nation  "the  fearful  con- 
senucnccs  uf  anarchy.'  The  S.^nk  uiricials  pub- 
licly trave  $6  a  \ote,  .md  as  their  resources 
smrtd  uiilitiiited.  r.iised  the  l>r!l'i  in  partuular 
ca^cs,  vet  failed  to  defeat  Iack»oti.  On  13  luoc 
1833  C^neral  Jackson  exhibited  Us  gratitttde  to 
Tammany  Hall  by  a  ceremonious  vidt  to  llie 
wigwam,  accompanied  by  Governor  Ifarqr. 
Vice-President  Van  Burcn,  the  Secretary  of 
State  Woodbury  and  the  mayor  and  coimnoa 
council  of  the  city  In  1R33,  through  Tam- 
many's persistence,  sustained  by  the  public  cptn- 
ion  which  it  anmsed,  the  State  legisbtnre  was 
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forced  to  pass  as  a  reform  meastire  an  act  per- 
miiting  New  York  City  to  elect  its  mayor.  In 

1834  Tammany  Hall  for  the  first  time  in  United 
States  history  elected  a  mayor  by  popular  vote. 
XunBumy's  candidate  was  Cornelius  W.  Lau- 
fencc;  The  United  JStates  Bank  and  the  com- 
bined money  powers  of  the  period  bttit  every 
energy  to  defeat  Laurence.  All  the  neirap(Qier» 
were  subsidized,  and  alarmed  the  rftfrens  with 
inflammatory  editorials  prcdictinR  "I'nivcrsal 
disaiiter.*'  "Kcncrai  destitution,"  "trade  paralysis" 
and  ■appalling  panic*  Agents  of  the  banks 
Ured  tougs  and  bred  riots.  Serious  disorder 
and  daily  scenes  of  violence  preceded  the  elec- 
tion. Every  form  of  coercion  was  employed  on 
the  business  element  and  actual  trade  suspension 
was  artfully  produced.  Yet,  despite  all  these 
artificial  and  real  terrors  and  their  influence 
on  the  timid  and  greedy.  Tammany  elected  her 
candidate  and  gave  an  enduring  arpiimcin  for 
tiie  spread  of  manhood  suffrage  throughout  the 
nation.  In  June  1861,  Grand  Sachem  William 
D.  Kennedy  took  to  the  front  a  regimenl  com- 
p-i<e(l  of  members  of  Tammany  Hall,  which  had 
iiecn  raised  and  cf)uippcd  by  the  Tammany 
Society.  This  rcpiment.  the  42d  New  York 
Infantry,  distinguished  itself  for  valor  in  .56 
battles  and  engagements.  In  1864  Tammany 
ted  General  McCIellan's  name  at  the  Chi- 
cago convention  as  the  Presidential  candidate 
(if  ihc  DemcKralir  party.  General  McOclIan 
received,  in  the  cnsuinR  election,  from  Tam- 
many's efforts,  a  majority  nf  r>\.  r  37.600  in  a 
totol  vote  of  about  110,000.,  In  1870  Tweed, 
having  gained  an  ascendancy  in  Taiwnwny  Hallt 
committed  the  organization  to  nuuiy  extrava- 
frant  expenditures,  thus  bringing  mtich  scandal 
upon  the  witrwarp  He  was  forced  to  retire 
from  his  leadership  and  was  driven  out  of  the 
covntry.  a  prey  to  ruin  and  disgrace.  Since  that 
riane  Tammany  has  ceased  to  stand  for  high 
policies  and  has  become  emblematic  of  boss 
rule  arul  policies  for  "what  there  is  in  it.*  • 
Later  History.— In  1872  the  reform  of  the 
organization  was  undertaken  by  a  group  of 
Democrats  under  the  guidance  of  Samuel  J. 
Tilden.  Tammany  came  to  the  front  a^ain 
with  John  Kelly  as  its  leader.  It  became  a 
hetor  in  city.  State  and  national  politics, 
tender  Mr.  Kelly.  Tammany  largely  regained 
the  confidence  and  respect  of  the  Democracy. 
Upon  his  death,  in  1886,  Tammany  was  gov- 
erned by  a  committee  consisting  of  Richard 
Croker,  James  J.  Martin,  Hugh  J.  Grant  and 
Thmnas  F.  CUroy.  This  government  even- 
tuated in  the  ahsohite  leadership  of  Richard 
Croker.  Under  the  influence  of  Mr.  Croker, 
Tamo'aiiy  in  1888  won  a  scries  of  brilliant  po- 
litical victories,  establishing  democracy  firmly 
in  the  city  and  State.  It  was  due  to  Mr. 
Crokcr's  skilful  management  diat  all  of  the 
so-called  Democratic  organizations  in  opposi- 
tion to  Tammany  Hall  were  put  out  of  exist- 
ence and  Tammany  left  the  sole  representative 
of  Dt-niocracj  in  ibis,  the  greatest  cits  in  the 
United  Stales.  In  I'XIO,  after  tht  iKt'<,.n  ..f 
the  Democracy  in  the  counlrj-  ai  lart^c,  Mr. 
Croker  ceased  to  take  an  active  interest  in 
Tammany  affairs.  He  resigned  his  leadership 
after  the  nnmidpal  defeat  in  and  the 

Hon  I.rwis  N'ixon,  a  protege  of  Mr.  Croker's, 
was  placed  in  command.  Mr.  Nixon's  training 
had  heen  for  tise  navy.  Hi*  knowtcdge  of  pok- 


tics  was  purely  academic;  and  his  leadership 
was  naturally  very  hricf.  The  organization 

then  drifted  along  tmdcr  the  leadership  of  a 
committee  consisting'  of  Daniel  F  .\lc.\lahon, 
Louis  F.  Haffen  and  Charles  F  Murphy.  In 
iyU3  Mr.  Murphy  assumed  the  leadership  upon 
the  vote  of  the  executive  committee.  Mayor 
Geofge  B.  McCieUan  aad  the  entire  Tammany 
tidcet  were  elected  in  November  1903. 

He  was  re-elected,  and  in  1910  William  J. 
Ciaynor  was  elected  by  Tammany.  While  Mr. 
Ciaynor  was  markedly  independent,  yet  Tam- 
many held  its  grip  on  most  of  New  York's 
IKilitical  activities.  In  1913  the  fusion  candi- 
date. John  Purroy  Iditchell,  beat  the  Tammany 
focees^  and  there  -was  a  partial  rettirn  to  Re- 

BbEcan  rule.  However,  notwithstanding 
itchell  s  acknowledged  abilitv  and  popularity. 
Tammany  beat  nim  in  1917,  with  an  almost  un- 
known candidate,  John  F.  Hylan.  Tammany 
maintains  in  Manhattan  probably  the  strongest 
and  best  organized  political  machine  in  the 
world.  While  there  are  Democratic  organisa- 
tions and  leaders  in  the  outl>nng  boroughs, 
they  are  known  to  be  subservient  to  Tammany, 
and  the  assembly  districts  all  have  Tammany 
leaders  —  the  very  name  of  Democratic  organi- 
zation is  lost.  Permanent  hcad(|uartcrs  and 
leaders  exist  in  each  of  the  23  assembly  dis- 
tricts and  aubordinates  handle  the  details  like 
a  great  army.  They  are  in  business  all  the 
year  around  and  every  day  in  the  vcar,  aiming 
to  maintain  their  buld  in  thr  political  offices 
and  all  the  expenditure  of  public  moneys  that 
they  possibly  can.  The  fact  that  they  have 
been  able  to  place  many  judges  on  the  bench 
as  well  as  to  control  most  of  the  executive  of- 
fices has  at  times  been  the  subject  of  great 
scandal.  Yet  membership  in  the  organization 
includes  very  many  men  of  high  character  and 
patriotism,  and  tfieir  intiuence  at  times  is 
apparent. 

Tammany  for  many  years  has  catered  to 
and  largely  held  the  votes  of  the  poorer  classes 
—charity  has  been  dispensed  widely  from  the 
district  offices;  bureaus  are  maintained  to  give 

work  to  those  who  can  lie  depended  upon  to 
vole  with  the  organization ;  excursions,  parties 
and  dances  are  given  freely;  those  who  have  a 
bad  habit  of  getting  into  jail  for  small  offenses 
arc  systematically  bailed.  Notwithstanding 
that,  members  and  followers  have  been  charged 
time  and  again  with  catering  to  vice,  even  dis- 
cussing it  and  trafiickinj,'  in  it;  with  ili^honesty 
and  wastefulness  of  pul'iic  tuiuls ;  with  nlacing 
and  keeping  incotnpetents  in  otfuc.  and  ihr  en- 
tire list  uf  poUtical  mistakes,  weaknesses  and 
crimes,  yet  alter  every  exposure  and  temporary 
reform,  the  same  old  Tammany  comes  hack  to 
power  and  dominates  the  politics  of  the  world^s 
largest  city.  Consult  Breen.  'Thiriv  Years  of 
New  York  Politics*  (\m)\  Lewis.  'Richard 
Croker'  (1901);  Riordon.  'Plunkeil  of  Tam- 
many Hall>  (1905):  Forrest,  J.  W..  'Tam- 
many's Treason*  (Albany  1913). 

TAMMERFORS.  tam'mer-fors  (Finnish, 
Tampere),  Finland,  a  town  in  the  government 
of  Tavastehus,  about  80  miles  northeast  of 
Abo,  on  the  railway  from  the  Cmlf  of  Finland 
to  the  Gulf  of  Bothnia.  It  is  the  third  largest 
town  in  Finland,  and  the  priticipal  manufactur- 
ing centre.  Its  industries  include  cotton  and 
fiaen  spimnng  and  weaving,  and  di^  manvfaci 
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lure  of  inper,  iron  and  steel  mills,  locomotivt 
works  and  shipyards.    Pop.  45,213. 

TAMMUZ,  lam'uz.  a  Habylunian  dtiiy.  wor- 
sliippKl  1>)  U  \\  s  who  drifted  into  idolatry,  and 
mcntiuncd  in  Scriptiue,  in  Exekicl  viii,  14: 
"Then  he  brought  mc  to  doOT  of  the  gate 
of  the  Lord's  hoiuc  tHddi  wm  toward  ihc 
nortli;  and,  beboM,  diere  tnt  wonen  weeping 
for  TanumtU.*  AccordinK  'o  Sayrc  (in  Hai- 
tian's' Dictionary  of  the  Uibic)  Tamnniz  was 
originally  the  sun-god,  and  was  a  Babylonian 
deny  whose  worship  was  early  imported  into 
the  West,  the  name  being  in  Sumemn  Dumu-st, 
*tbc  ton  of  bfc."  In  Canaan  Tanumia  wm$  ad- 
dressed as  Adonai,  *my  lord,*  whence  the 
drtrk  Adoni<<;  and  as  Tammuz  was  originally 
a.>»sotiatc«l  wuh  the  Mabyloinan  Koddcss  Istar 
(Astartel,  s<>  Adonis  \\a>  .issoii.itcd  with 
Aphrodite.  The  Vulgate  agrees  with  this  ex- 
planation by  its  foidering  of  Tamnitu  as 
Adonis.  This  wontup  was  aMidi  practised 
amonir  the  Ph<snicia»s,  and  was  celebrated 
chiefly  at  the  FhiTisK  mwn  of  HyMiis  The 
ceremonial  was  pr()loii|i.;i  (I  thioUKli  ditlcrcnt 
scenes.  Adonis  was  supposed  to  have  been 
killed  by  a  loar;  search  was  rqade  for  him,  a 
wooden  image  bein^  provided  to  represent 
Adonis,  and  on  his  bans  found,  wild  and  hccn- 
tiout  orgies  began,  and  die  burial  of  the  idol 
terminated  the  first  portion  nf  the  pageant. 
The  river  of  Adonis,  or  Nahr  Ibrahim,  at  the 
season  of  the  year  at  which  this  worship  took 
place,  becomes  discolored  from  the  heav^-  rains 
on  Lebanon,  and  in  the  popular  superstition  the 
strcasB  was  tlained  by  toe  blood  of  Adonis. 

The  resarrcctkm  of  Adonis  next  foHowed 
in  the  "ritual,  and  was  celebrated  with  frantic 
rejoicings.  This  idolatry  appears  to  have  been 
originally  symbolical,  connected  with  the  sun's 
decline  in  the  winter  and  his  returning  strength 
in  tnmmer,  or  with  the  death  of  nature  and  its 
revival  in  spring.  The  festival  seeou  to  have 
been  held  at  the  sununer  solstice.  If  overs  and 
Hitzig  place  it  at  the  autumnal  equinox;  but 
Tammuz  is  with  the  Jews  the  n.mn  of  the 
fourth  or  midsummer  month.  Jeronu-  .iK, .  as- 
strts  that  the  anniversary  of  the  death  and 
resurrection  of  the  fabulous  Adonis  waS  Ceie> 
brated  in  the  month  of  June.  It  was,  however, 
in  the  sixth  month  that  Exdrid's  vision  Inp- 
pened.  The  period  of  celebration  might  per- 
haps vary,  or  the  time  of  the  prophet's  \ision 
mik'lil  not  be  coincident  with  thi  ;iial  <  rlc- 
braiion  of  the  festival  The  worship  of  Adonis 
was  suppressed  by  Constantine.  Consult  l.an^- 
don.  S..  *Tammut  and  Ishiar*  (Oxford  1^14). 

TAMPA,  fHa  ,  city,  port  of  entry,  county- 
scat  of  HilU!«ir(iuj;h  County,  at  the  mouth  of 
J  f ilKlx.rough  kivrr  at  its  entrance  to  Tampa 
l'..i\,  and  on  the  .Atlantic  Coast  j.inc  and  Sea- 
board Line  railroads,  bein«»  the  Gulf  terminus 
of  lioth,  u!>out  29  miles  from  the  Gulf  of  Mex- 
ico. It  has  a  harbor,  the  best  on  the  western 
cnaM  of  Florida,  and  it  has  regular  steamer 
connection  with  all  the  large  Gulf  ports,  large 
ports  of  the  Uc'it  Indies  and  with  \rw  York 
and  a  tniml-cr  of  other  .Atlantic  port  i  he 
vicinity  arc  Urge  mines  of  phosphate.  Lumber 
and  naval  stores  are  brgely  produced  and 
shipped 

Mamifaetnring.    The  chief  manmai  turIn^; 

iiidu-try  of  Tntitpa  is  miinecttd  with  tobacco 

products,   in  IV 14  the  Dumber  of  factories  was 


over  200  ( three-f ourths  of  them  beiiMt  cigar  tic- 
U»ries),  the  capital  invested  $9,858^1.  and  the 
value  of  the  product  for  the  yctr  $U.(iJ'hj1U 
'1  he  wa^{cs  paid  to  workmen  ari  iiiort  liun 
$(j.5(Mi,lK«)  aiiiuially.  The  tobacco  u>cd  w  the 
lactories  is  nearly  all  imported  tram  Ha\au, 
Cuba.  The  manufacturing  of  tohacco  ia 
Tampa  is  largely  done  by  Cuban  tmmigrantt 
The  Sunatra  'wrapper  leaf*  ^rown  in  III', 
is  said  to  be  superior  in  quality  to  that  k-' 
in  Sumatra,  and  is  used  to  some  extent 

Commerce. —  The  amount  oi  tol*acco  Icai 
imported  into  the  port  ol  Tampa  i  roni  Havana 
has  for  several  years  exceeded  that  of  any 
other  United  States  port  except  New  YodL 
The  internal  revenue  paid  by  the  cit>  exceeds 
$1,000,000  annually,  and  the  cu»tora  lolleaioos 
for  the  district  arc  about  $V.UIJ0,U(H)  l  b.  sph-tt 
comes  next  after  tobacco,  and  over  $J.tJUii,(HO 
is  sometimes  shipped  abroad  in  a  single  year. 
The  quantity  of  fruits  and  vcgeubio  whidi 
are  being  shipped  to  Northern  marlcets  is  ia- 
creasiiig.^ 

Boilalngs  and  Mimicipal  Improvements.— 

Since  1886,  when  Tampa  was  made  a  p<  rt  of 
entry,  it  has  grown  rapidly.  To  accotmnodatr 
its  late  numln  r  of  winter  guests,  many  larxc 
and  Iwautiiul  hotels  have  Ik: en  erected.  Other 
fine  public  buildings  are  the  custom-house,  the 
churches,  the  schools  the  banks  and  many  of 
the  business  Modes. 

"The  elrririr  car  lincs  connect  the  subiirtao 
sections  with  the  different  parts  of  the  city. 
The  water  suppiv  comes  from  springs;  iht 
daily  us,  is  7.000,000  gallons.  The  p^firrf 
capant;.  (>:  works  is  10.000,000  galloos. 

CbturchM^  Schools,  Etc.—  The  re  are  18 
church  buildings.  There  arc  12  pubhc  school 
buildings,  including  the  Hillsborough  County 
High  School,  established  in  1.S.S6  Another 
high  school  is  in  charse  of  the  Sisters  of  the 
Holy  Name,  who  conduct  three  parish  schools 
in  Tampa  and  one  in  each  of  the  nearby  sob- 
ttrbi^  West  Tampa  and  Port  Tampa.  There  is 
a  college  for  boys,  under  the  manammeni  of 
th<   Sncicty  of  Jesus,  and  five  pru  ate  schcM.>U 

I  ilt  re  an  three  daily  and  In  c  wedcly  news- 
papers. The  six  banks  have  a  combined  cap> 
lUl  of  $itO0&*^-  '''"^  deposits  ammitiling  to 

over  ^iJBmfiOO. 

GoVOmiBCBt. —  The  government  is  vested  in 
a  mayor  and  a  city  council,  elected  by  the  poo* 
pli-  for  terms  of  two  years     The  council  has 

II  memhirs,  three  beiiik'  elected  at  large. 
Thtre  are  polirt-,  sam(.u\  and  public  work* 
departments,  including  a  >K>ard  of  health  with 
am^  powers  to  protect  the  city's  interests. 

Hiiiocy* — Tampa  is  the  historical  landing 
place  of  Narvaez  and  Dc  Soto,  of  ill-fated 
early  Spanish  expeditions  It,  first  settlement 
began  with  the  estahlisliment  of  the  I  nited 
States  military  post  of  I'ori  Brooke,  during  the 
wars  with  the  Seminole  Indians.  It  was  the 
seat  of  small  shipbuilding  and  salt  works  dur- 
ing the  CiwI  War,  and  was  captured  by  Fed- 
eral gunboats.  Its  recent  rapid  growth  date* 
fr^ni  the  coming  of  railroads  and  cigar  fact'>- 
ries  in  18«.  Pop.  (1910)  J7J82:  (I9l«^» 
52.000. 

TAMPA,  a  l>ay  on  the  west  coast  of  FV^r- 

ida,  an  iiiirt  of  the  Culf  of  Mcxirn  Thr 
northern  part  is  iIim.Ik)  into  an  tastem  irm, 

HiUsboro  Bayi  and  a  western  arm.  Old  Ti 
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TAMPAN. 

Day.  The  barl>or  h  protected  by  a  line  of  keys 
forming  barriers  against  the  \m  si  winds.  A 
(Mint  of  land  extending  &ouih  almost  closes  the 
inner  harbor.  The  bay  is  about  ^5  miles  long 
and  from  3  to  15  miles  wide.  At  the  entrance, 
on  E^ont  Key.  lal.  ZT  36'  long.  82°  45'  15** 
W .  is.  a  lighthouse  nearly  90  feet  in  height 
This  was  ihe  lauding  place  of  the  Spanish  ex- 
plorers De  Soto  and  Dc  \ar\  acz.  On  its  shore 
the  United  States  K'jvcriiincnt  maintained  Fort 
Brooke  for  many  \cars  previous  to  the  Civil 
War.  During  the  Spanish-American  War  this 
bay  was  the  principal  point  of  embarcatioit  for 
United  ?t-r,  >  tr<)ops  to  Cuba. 

TAMPAN.  A  poisonous  tick  found  in 
.Angola  and  other  parts  of  southern  Africa, 
it  is  about  the  size  of  a  f>ea  and  when  filled 
frith  blood  is  dark  bhie  in  color.  It  usuailjr 

t)ites  the  parts  Jictwccn  the  toes  or  fingers  and 
causes  a  disajirceablc  itchiiiR  which  gradually 
ascends  the  linilis  till  it  reaches  the  abdomen 
when  vomiting  or  fever  occur. 

TAMPICO,  tSm-pe'kd;  Mexico,  a  town  in 

the  state  of  Tamaulipas.  situated  in  the  south- 
fastern  corner  of  the  state  at  ihc  mouth  of  the 
Panuco  River,  It  is  an  old  Aztec  city,  built  in 
a  low,  unhealthfnl  lucality.  surrounded  by 
bfOOns  and  marshes  The  streets  are  broad 
aoo  regular,  nith  large  market  J[^aces,  and 
there  are  several  fine  buildings.  The  harbor 
hn«  Seen  improved  by  jetties  and  a  breakwater, 
iiid  the  town  rivals  Vera  Cniz  as  a  commercial 
fXift.  Its  development  durinp  recent  years  is 
largely  due  to  the  findinn  of  pctmlcnm  near 
Hy.  It  ia  the  terminus  of  two  railroads,  and 
ibe  commercial  outlet  for  all  the  Northeastern 
States,  all  steamship  lines  of  the  vidnity  mak> 
ing  this  port.  The  exports  are  petroleum,  rnin- 
ing  and  grazinj^  products,  wood,  honey,  wool 
and  hemp  to  the  total  of  nearly  $100,000,000 
amiiially.  The  imports  arc  of  about  one-half 
this  value,  being  mostly  manufactured  articles 
from  thr  T^-^itf-d  States.    Pop.  about  36^0001 

TAMPICO  FIBRE.   See  Istle. 

TAMWORTH,  Australia,  an  inland  town 
of  New  South  Wales,  in  the  northeastern  part 
of  the  state^  on  the  railroad  from  Sydney  to 
n-i^Kane.  It  is  the  centre  of  an  agricultural 
^nd  mining  district.    Pop.  about  7,750. 

TAMWORTH,  England,  a  borough  of 
Staffordshire,  on  the  Tame  River,  110  miles 
nor^east  of  London:  the  dte  of  interestinflr  old 

ruins,  dating  from  the  8th  century.   Pop.  /,?Ofl. 

TANA,  ta'na,  British  East  Africa,  a  river 
rising  on  the  slopes  of  Mount  Kenta,  and  flow 
tag  southeast  into  the  Indian  Ocean.  It  is 
navigable  for  tight-draught  vessels  about  350 

miles  t    TTr  meyc,  just  below  the  Hargaao  Falls. 

TANA.   See  Tree-shrew. 
TANA,  Lidce.  See  DnniBA. 

TANAGER.  a  family  of  perchitit;  l-irds 
[Tanagridce),  allied  to  the  finches.  I'hey  are 
•iistinguished  by  the  bill  being  of  triangular 
^hape  at  its  base  and  arched  toward  its  tip.  The 
upper  mandible  may  exhibit  a  notched  appear- 
ance; the  wings  are  pointed  and  of  moderate 
Itngth  ;  the  feet  short  and  sk-ii<ier.  The  Iniidcr 
loe  is  strong  and  elont^.itcd,  all  tlx  <iii;it^  beitijf 
provided  with  strong  curved  claws.  These  birds 
are  chiefly  found  in  the  tropical  parts  of  Amer- 
ica and  include  several  genera  and  many  species, 


TAHAUAN  m 

all  of  brilliant  coloration  and  usually  capable  of 
fine  singing  LJne  of  ;Ik-  hcst  known  i>  tlic 
or^'anist  tan.iL'er  { r.nphoina  inustca)  of  the  West 
Indus,  so  n.iined  iiuni  tiic  pleasing  and  varied 
nature  of  the  song,  llie  Antilles  possess  scv- 
end  peculiar  species.  Three  or  four  species  of 
the^  genus  Pyranga  are  regular  migrants  to  the 
United  States  in  summer,  one,  the  scarlet 
tanager,  or  black-winged  fire-bird  (1^.  rubra), 
being  familiar  at  that  season  throughout  all  the 
Northern  and  Eastern  Stati  s  and  southern  Can- 
ada. It  is  of  less  size  than  the  robin,  and  a  bird 
of  the  woods  and  orchards  rather  than  of  open 
lands,  and  almost  never  seen  upon  the  ground. 
The  male  is  ever>-whcre  rich  scarlet  except  his 
wings  and  tail  which  an  pure  black.  This  full 

flumage  is  not  acquired,  however,  until  the 
ourth  year,  the  young  males  being  dull  yellow, 
more  or  less  reddened  according  to  age;  while 
the  females  are  always  clothed  in  an  inconspicu- 
ous dress  of  mottled  green.  The  song  of  the 
male  is  loud,  vigorous  and  merry,  and  is  heard 
later  in  the  simnner  than  that  of  most  otiier 
birds.  The  nest  is  a  rather  rude  stnictnre  placed 
in  a  tree,  and  contaiuin^,^  greenish,  I,ro\vn-si){Hled 
eggs.  In  the  Soutlutti  States  another  species, 
the  summer  redbird  (F.  (P,r/i7'a)  isof  morepildc* 
ish  and  glowing  hue  than  the  scarlet  tanager, 
and  lades  the  black  on  wings  and  tail ;  it  has  a 
Western  variety  (Coof>t'ri).  The  males  of 
another  \\  ( stc  ru  species,  the  T-oui<iiana  tanaper 
(F.  Indo-'iciaua)  arc  vellow  and  Mack,  witli  the 
head  red;  and  a  lourth  darker  species  {F. 
hepatica)  is  mainly  Mexican.  Consult  Ridgway, 
'Birds  of  North  and  Middle  America,*  Part  II, 
(Washington   1902),  and  standard  books  on 

Amerirriii  'liii'v 

TANAGRA,  tan'a-gra,  Greece  an  ancient 

town  of  Bccotia,  on  the  left  bank  of  the  Asopos, 
IS  miles  cast  of  Thebes,  the  scene  of  a  battle  in 
455  B.C.  between  the  Athenians  and  the  Spar- 
tans, in  which  the  latter  were  victorious.  Tana- 
gra,  now  called  Grcmada,  is  a  scent  of  ruins. 
Excavations  since  1873  have  brought  many  in- 
teresting objects  to  light,  especially  the  beautiful 
painted  terra  cotta  drai>ed  female  figures  from 
six  to  nine  inches  in  height,  known  as  Tanagra 
figurines. 

TANANARIVO,  ta-na-na-rf'vft.  Capital 
of  the  island  of  Madagascar.  Its  most  prami>- 
nent  building  is  the  royal  palace  which  is  lo- 
cated at  the  top  of  a  hill.  The  place  has  no 
commerce  but  has  a  lew  industries  and  many 
new  buildings,  among  which  are  two  cathedrals, 
a  mosque,  several  colleges  and  hospitals  and 
a  ntunber  of  churches,  rop.  about  95,000. 

TANARO,  ta-nii'ro,  a  river  t>f  Ttalv  known 
anciently  as  Tanarus.  It  rises  in  the  Ligurian 
Alps,  in  northwestern  Italy,  flows  northeast 
past  Asti  and  Alessandria,  and  empties  into 
the  Po  10  miles  northeast  of  Alessandna;  lengUi 

TANAUAN,  tii-na'wan,  Philippines,  (1) 
Pueblo,  province  of  Bataneas.  Luzon,  in  the 
northeastern  part  of  the  province^  24  miles 
north  of  Batangas.    It  is  on  the  main  road  to 

Manila,  and  wn";  wined  out  by  a  volcanic  erup- 
tion of  Taal.  in  1754,  but  rehuill.  It  is  the 
centre  of  su^ar  and  lol/.-mo  t.usin^  and  fruit 
growing  country,  aiul  has  larxe  markets.  There 
are  good  schools.  Pup.  ,^.040.  (2)  Pucbto^ 
prormce  of  Leyte,  on  the  northeastern  coast,  cm 
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San  Pedro  and  San  PaMo  Bay,  nine  miles 
south  of  Taddban.   It  is  on  the  eoast  road. 

Pop.  18.510. 

TANCHBL,  or  TANQUELIN.  a  fanatic 
wlio  arose  in  the  Netherlands  about  1115,  who 
Moclained  hinaclf  Son  of  God.  and  had  many 
toOawera.  He  was  killed  at  Antwerp  in  1125 
and  those  who  believed  in  him,  known  as  Tan- 

dKlmi.tii^.  cr  I'.nujurlitiiaiiN.  v^crc  COBVCrtcd 
back  tu  the  Kuin.in  Catholic  taith. 

TANCRBD.  tang'krcd.  !.oldicr  and  Cni- 
ander:  b.  about  1068;  d.  5  Dec  1112.  Hi»  father 
wai  a  Sietltan  or  ItaKan  manjiM  naowd  Odo 

or  Ottobonus ;  his  mother  the  sister  of  the 
celebrated  Norman,  kolxrt  Guiscard.  whose 
eldest  son.  Hohomond.  was  the  friend  and 
h^othcr-ltl-^^^m^  of  Tancrcd.  (See  GuisCAKD). 
Ill  ihi-  tAo  licrocs  emharked  for  Kpirus, 

and  thence  marched  to  Macedonia.  At  the  siege 
of  Nicaea  (1097)  Tancrcd  first  appears  amoof 
the  heroes  who  directed  the  ooorae  of  events, 
and  he  also  took  a  conspicuotts  part  in  the 
battle  of  Dorjrbeum  (Jnhr  1097).  He  now  ad< 
vanced,  with  Godfreys  brother  Baldwin,  over 
the  Taurus  toward  Jerusalem.  Tancrnl  first 
pentratecj  through  the  passt  s  of  the  mountains, 
and  ohtainrd  fnjssc ^,1011  of  Tarsus  by  capitu- 
lation. The  p<-rt]dicnis  conduct  of  Bald\h'in 
caused  a  quarrel  lK*twern  him  and  Tancri-d.  but 
k  Mnttinatcd  in  the  reconciliation  of  the  chiefs, 
who  now  joined  the  main  army  which  was  then 
marching  upon  Antioch.  On  the  march  to 
Jeru>jifm,  Tancred  had  command  of  the  ad- 
v.iiiff  tiMfi!,  and  he  wa^  the  first  !<■  srnrm 
the  wails  of  the  town.  During  the  scenes  of 
horror  whu  h  attended  the  capture  of  Jertisalem 
(July  W')  he  conducted  hira!>elf  with  hu- 
manity. The  Sultan  of  E^'pt  advanced  to  at- 
trmi  t  the  recovcr>'  of  Jerusalem,  but  was 
t<  defeated  by  Godfrey  of  Bouillon  and 
Tancrcd  before  Aacalon  (12  August).  Tancred 
captured  Tiberias,  besieged  Jalhi  and.  after  the 
death  of  Godfrey,  endeavored  to  cfTcct  the  rlcc- 
tion  of  Bohemond  as  king  of  Jerusalem ,  but  the 
urnvorthy  n.tldwiii  obtainetl  the  throne  Tan- 
cru!  sufisfqiiciitly  con<Iuctcd  the  defense  of 
Antioch.  ami  after  P.nlu-miin<l"s  death  in  1111 
obtained  that  nnnripality.  He  is  represented  by 
Tasso  in  the  '  Jenisalem  Defivered*  a*  a  brilliant 
and  blameless  hero  He  15  also  celebrated  in 
Rosshifs  opera   <Tancredi>    (1813).  Consult 


^Collection  des  Memoires-Gesta  Tan- 
eredl*;  IVIabarre.  *If!staire  de  Tancrfde' 
(1822) 

TANDOLANOS,  tan-d6-la'n6s.  a  wild  Phil- 
ippine tribe  of  Malay  origin  living  on  the  west 
of  Palawan,  between  Pnnta  Dicnte  and 
Tubran. 

TANDUBATO.  tan  doo  ba  ts'.  PhiHpmnes, 
one  of  the  smaller  i^lnnds  of  ihr  T.iwi  Tawi 
({roup,  of  the  .'siihi  .^r^hi{)el.^^n.  hint:  uflF  the 
northi  ..si  c(,.«st  n|  the  i^I  .ml  oi  Tawi  Tawt; 
h  t u  h.  north  an<l  soufh.  niiley ;  (rreaiesi 
width,  five  miles^  The  i>Uod  is  aaountainoM, 
Tandtilato  peak  bcimr  the  highest  ponrt.  See 

Tawi  Tswi 

TANDY,   James   Nappcr.    Iri<h  patriot: 

b  ;    <1     !t..r.!.  aiix,    Fr m  r.    is/lt       \,  ^ 

I'r'  ti  >»;ini  leailer  of  the  j>opiil.ir  mo\rmfnt  he 
took  fralous  actum  in  corporation  politics.  frr« 
trade  ak'ilaiion  and  vnhinieering  aflair*.  and 
was  elected  the  first  secretary  to  the  Uidicd 


Irishmen  of  Dnbtin.  Tn  JJ91  he  sent  a  chaflctige 

to  the  solicitor-k'rncral.  Toler.  and  was  cor.- 
demned  to  prison  till  the  close  of  tht  se  ssion  \  y 
the  House  of  Commons  .\s  the  viceroy  had 
offered  a  reward  for  his  arrest,  he  raised  a 
forma]  .iction  for  illegality  against  him  and  his 
privy-councillors,  which  was  dismissed  at  the 
final  hearing.  For  distributinK  in  County  Loath 
a  seditious  pamohlet.  he  was  about  to  be  tried 
in  1793.  when  tne  gtivemment  discovered  that 
he  had  met  the  r>efendcrs  and  taken  their  oath, 
with  the  \-iew  of  effecting  a  coalition  ttctween 
them  and  the  United  Irishmen  Tandy  fled  to 
.the  United  States,  but  crossed  to  France  in  ITW. 
where  he  was  raised  to  the  rank  of  a  .rrtirra!  of 
division  in  the  French  army  He  joined  the  tll- 
faied  invasion  of  Ireland,  and  made  a  futile 
landing  at  Rutland  Island  16  Sept.  ITM.  He 
escaped  to  Hswhwg.  the  senate  of  whkh  citir 
handed  him  over  to  we  English  government  On 
12  Feb.  1800,  he  was  pot  on  trial  at  DabUn.  and 
acquitted  If-  was  atain  put  nn  fri.il  f  1801  ^ 
for  the  treaionahle  laiufiiiu  on  Rutland  Islaruf 
This  time  he  w.is  sentiiKed  lo  drath.  '  u:.  from 
motives  of  policy,  wa*  permitted  lo  make  his 
way  to  France,  where  be  spent  the  rest  of  his 
day*.  He  was  the  hero  of  the  faaMhar  Irish 
song;  <The  Wearing  of  the  Green.* 

TANJEFF,  Serge  Ivanovitch,  Russian 
composer:  b  183b;  d  Petrovjrad.  20  Jiinr  !'>1^ 
He  was  son  of  a  Kustuan  government  r>"  ,1 
and.  while  quite  youne,  was  studying  the  piano- 
forte at  Moscow  Cotiscrvatory  under  Ljuige. 
He  was  next  sent  tu  the  public  school  bat  later 
it  was  decided  to  continue  his  SBttsie  stoics 
tnidar  Nicholas  RubinsteiiL  He  studied  fvtrot 
ittder  Hidiert.  lea  ring  the  conservatory  n875) 
with  the  award  of  the  first  sold  medal  Hr 
playrd  in  Pnri<  1877  78.  then  p<  rformeil  throujjh 
the  P..i!iu-  ii'ii\m-.  c-  ik  xt  re'iimniwr  to  Moscow, 
where  he  was  apiH.iiifcd  prot»  ssor  of  instro- 
mentation.  suecet  (Itiik;  Tschaikow skv  (q  v.)  Or 
Rubinstein  s  death  be  became  professor  of  the 
pianoforte  but  displayed  W*  ttiknH  ?Ws||r  be> 
fore.the  mtblic  He  conposeil  *OffaiM*  a  tril- 
ogy in  eight  aru  (W5) ;  yohn  ofMrnascns.* 
a  cantata  (1884),  many  choruses,  some  s>-m- 
phonics  and  quartets.  He  arranged  for  the 
piano  works  of  Tschalkowiky,  GlasotuwC 
Arinsky  and  others. 

TANBY,  ti-n?,  Roger  Brooke.  Anur^^n 
Jurist;  h  Calvert  County.  Md,  17  Mairh 
1777;  d  W  ashington.  D.  C,  12  Oct.  He 
was  descended  from  a  leading  Roman  Catholic 
fanrily,  was  graduated  in  170^  from  T^rkin^em 
College,  read  law  in  Annapolis,  began  practice 
in   17'''>  and  was  immedi.-ife?v  cWfe<l  to  the 


htnise  of  delegates  as  a  Fe<!  t  ,;.^t  fvf* 


d  TT1 


180]  and  again  in  lf*lLV  he  relumed  to  the  prac- 
tice of  law  He  was  married  in  180ft  Mk  AjUBe 
Pbvbr  Oi.irlton  Key.  a  Protestant,  the  sister  of 
Francis  S  ntt  Key.  Though  a  Federalist,  he 
supported  the  government  dtiring  the  War  of 
W12  and  was  an  onsucre^sfnf  candidate  for 
Congrrss.  In  1816  he  was  ctrcted  to  ;hr  State 
srnate  From  18!^  to  IS.H  as  one  nf  Mantlanrs 
Iradir.tr  law->cr«  he  w:iv  rn^'aped  in  m.iny  of  -he 
importnri!  r.i^rs  -hat  r.imr  before  the  I'ritrd 
Smvv  S  :7irrmr  C"iirf  .Vftcr  the  bre.^k  tip  i  *' 
his  part}-,  be  became  a  r>«mt«:raf  In  I8J7  he 
was  attorney^neral  of  Marvland;  and  in  IRJtl 
was  appointed  Attomey-Oneral  of  the  United 
States  and  was  die  tni<ted  adviser  of  Jacfcsco. 
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r>urin»{  the  Bank  controversy  the  Sccrctaiy  of 
tbr  Treasury  refusinu  lo  remove  the  Rovem- 
•cat  deposits  from  the  United  Stttcft  Bank, 
Taacy.  Woo  had  ad\-ised  the  removal,  was  traiM> 
ferred  (1833)  to  the  oflkc  ol  Sccretaiy  of  the 
Trranir>-.   He  then  removed  the  defMMits  and 

for  thi-  was  fiercely  criticised  as  hcinti  a  "tool* 
of  ?aik^<in.  ihc  Senate  in  refiisitiK  to  con- 

firm h  ->  nnmiriation.  the  tirst  in>t,iiK"c  o!  the 
rrjertioa  of  a  Cabinet  officer.  In  Inck^on 
nominated  him  for  aMociate  iuttice  of  the  Su- 
preme Court,  ^ut  attain  the  Senate  refused  to 
ct«<irm     In  the  |»erMWnel  of  the  Senate 

karinir  chanired.  Taney  was  nominated  and  caf>> 
firmed  a«  chief  justice  to  succeed  John  Marshall, 
hot  not  without  ttronir  opposition  from  Henry 
Chy  and  others,  Taney  at  once  5hour<l  tcnden- 
•  toward  strict  lOtivtmclion  ami  r(\rrsed 
te>eral  of  Marahali's  decisions.  This  anuered 
4m  aaaociate  taftlectt  tone  of  whom  threatened 
IB  mign.  Taney  was  a  strict  constructionist 
father  than  •  States  rights  lawyer  and  judee 
ia  the  caae  of  Prim  Pcnnsyhrania  the  duef 
jiNlite  for  the  first  time  declared  a  State  ttw 
■■COnstitiifional  This  was  one  of  the  'personal 
hhefty*  bw5  In  1H50.  a  similar  law  of  Wis- 
consin was  declared  invalid  ThcNC  derisions 
of  the  Supreme  Court  called  forth  States  rights 
fjprcoions  from  Northern  legislatures.  Tane>''s 
V>t-known  dcdiioo  was  made  in  the  Dred 
Scott  case.  The  oaly  point  really  decided  was 
that  Dred  Scott  was  a  slave,  hut  the  opinion  of 
Ae  eeart  written  hy  Tatiey  also  declared :  ( I ) 
that  negro'^  had  not  Neen  regarded  as  citizens 
b>-  the  frarncrs  vf  the  Constitution  and  hence 
could  rK>t  become  citi/rns  of  the  L'nitt  il  St.ites 
oor  ha\e  a  standing  in  Federal  cottrts;  (2) 
that  the  Mtssouri  Compromise  was  unconstitu- 
tiooal  because  Coogress  was  bound  to  protect 
property,  ami  tbt  Constttutiaa  iMwing  recog 
ffi  »  pwipeity.  Coanvss  was  bonnd 
eotcct  slave nr  in  me  Terntovies.  DnrinK 
GMl  War  trie  Supreme  Court  ceased  to 


hslluetice  Tancv  tn  the  Merr>nian  case 
(UU)  '1  tin  !  the  power  of  the  President  to 
impmd  the  wnt  oi  habeas  corpus,  and  during 
the  neat  ihtri  years  opposed  with  no  effect  the 
arh<irar>-  methods  of  the  adnrinistraiion  As 
a  hwyer,  Tantjr  never  avoidtd  the  unpopular 
■dr  In  1811  he  made  himself  disliked  by  de- 
fending Gen  James  Wilkinscm.  In  1810  he  de- 
fended a  Ni  rtluTii  Mi  thodist  minister  itn!iclrd 
for  tnritinif  slaves  to  insurrection  IhiritiR  the 
■rial  of  this  case  he  said  '.X  hard  necrs>iiv 
compels  US  to  endure  the  evd  of  sbver\  for  a 
lime;  yet  while  it  continues  it  is  a  blot  on  oar 
sational  character.*  He  eaaAcipated  his  slaveik 
yos-iding^  for  jhdr  welfare.  At  chief  justkc, 
he  hi  Might  tyfltcm  into  the  pioccdure  of  the 
Sapreme  Court  which  it  had  lacked  trader 
Marsh.iM  Weak  siqht  and  bad  hc:ilTh  made 
•ntinK  liithctilt  for  htm  and  the  iipini«.n^  of  the 
eonrt  were  usually  wrifcn  V.y  one  of  Ins  am- 
bitious associates.  He  ret.iined  his  mental 
powers  to  the  last,  in  spite  of  wretched  health, 
la  person  he  was  tall  and  thin,  with  an  ap- 
ptMaace  of  great  physical  weakness;  in  dis- 
powtioB  qnke.  cheerful  and  studious,  devoted 
•a  his  family  and  friends  Consult  \'an  Sant- 
foord.  'Sketches  of  the  Lives  and  Jndtn.il  Serv- 
itrs  of  the  Chief  Jnstice  of  the  I  nited  States' 
nM53) ;  T\!er.  S.  Memoir  of  kojjer  Brooke 
Taacy'  (1^6).  Taney  wrote  an  autobiography, 
askia— M 


which  ended  with  1801  and  forms  chapter  I  of 
Tyler's  If cmoir. 

WaLTCI  L.  KlFMINC, 

PfoftSSor  of  History,  West  Vtrginia  Unh  ersity. 

TANaANYIKA,  tl-gSn-yelci.  central 
Africa,  a  large  lake  on  the  boundary  between 

the  Kongo  Free  State  and  what  was  German 
Fast  Africa,  totichin*;  with  its  sou'bern  extrem- 
ity on  British  Rhudc^i.i  It  lies  m  ;h<'  lircat 
Kiff  Valley,  is  over  4tX)  miles  lon^.;,  ,V1  miles 
wide,  an^l  extend^  in  a  south-southeai!  direction 
from  lat.  3*  2ff  to  8*  44'  S.  The  shores  are 
•oofiewbat  irregular  but  there  are  few  islands  or 
reefs.  The  I.-ikc  is  hemmed  in  on  both  sides 
hy  lofty,  precipitous  mountains,  throtjgh  a  break 
in  which  the  water  is  discharged  by  the  Lnku^ 
into  the  Kouro,  when  the  water  is  hijh,  bnt  in 
low  years  there  is  little  or  no  rliscllar^;e. 
Nearly  all  the  surface  is  navigable,  and  sound- 
ings at  some  points  have  gone  below  2,000 
feet.  The  sudden  storms  of  the  locality  are, 
however,  a  real  danger  to  navigadoil.  The 
water  is  slightly  brackish  and  SwaraM  wilb 
fish,  crocodiles  and  hippopotami  and  some 
marine  mollusks.  whose  presence  sugpe^ts 
former  connection  with  the  ocean  Fnulish  and 
fiermati  stcimers  ply  on  the  lake;  I  jiji  is  the 
principal  trading  station  on  the  shores  The 
lake  was  discoN-rred  by  Speke  and  Rtirton  in 
1S.>*<.  and  later  explored  by  I.ivinntone  and 
Slaiiky.    It  was  mapped  by  E.  C.  Hore  ahoilt 

1880,  and  the  outline  considerably  oorrcetad  Igr 
hter  explorers.  The  first  steamship  was  the 

Goad  .Vrw'J.  launched  hv  the  Londan  Missiimar^' 
Society  in  18R4.  and  a  half  doren  now  ply  the 
waters.  Consult  Burton  and  Speke,  Living- 
stone and  Stanley's  works;  Hore.  K.  <"  .  'l  ake 
Tangan%nka'  (London  1892);  Mfx>re,  J.  E  S., 
*Thc  Tanganyiica  Problem'  (I-ondon  1*X)3) ; 
files  of  the  CfOi^af<kifal  Joumal,  and  'Pro- 
ceedings  of  the  ^Soological  Society'  (Londoa 
1906). 

TANGENT,  n  straight  Bne  of  indefinite 
Icnjjih.  vshich  touches  but  does  not  cut  a  curve; 
also  the  length  of  a  straiv;ht  line  which  touches 
a  curve  measured  from  the  point  of  tangency  to 
the  pomt  where  it  meets  a  diameter  of  the  curve; 
one  of  the  trigotuMBeirical  functions.  Tan- 
gent to  a  curve  is  the  llmtttng  position  of  a 
secant.  Suppose  a  straight  line  as  cutting  a 
curve  in  twt>  points  near  to  one  another,  and 
then  suppose  the  line  to  mi>vc  sn  that  the  points 
appr'  a^h  e.uh  other;  .it  the  instant  when  the 
points  I'.'UHule  the  line  is  a  langCOt  10*  thS 
curve.  Let  a  a  be  any  arc 
less  than  90*,  draw  a  a  touch- 
ing the  arc  at  A ;  from  the  cen- 
tre  c  draw  can.  catting  a  ■ 
in  m;  the  length  a  h  is  the 
tangent  of  the  arc  a  a  It  is 
now  consiilered  best  to  make  a  •! 
distinctii.n  between  the  tanyent 
of  an  arc  and  the  tan>ccnl  of  an 
angle.  An  arc  is  a  curvi  j  line 
of  certain  Ictiv'th;  an  aivlc  is 
not  measured  by  the  length  of 
arc.  fur  the  measure  of  a  eertun  angle  ts  so 
many  degrees,  wh.itevcr  may  be  the  length  in 
inches  of  the  circular  arc  subtending  it.  The 
tansenl  of  an  angle  is  caller!  a  triitunomctf:'  al 
ratio,  because  it  is  the  fracti-  n  f.  rmrd  bv  di- 
viding' the  tiitn;Ner  rrpreM-i  t  i  'hr  IcTik-rh  of 
one  side  uf  a  right-angled  tnanglc  by  that  rcpr«» 
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tenting  the  length  of  the  other  aide.  Consider 
the  tnangte  h  c  ik.  die  tangent  of  Ae  angle 

AH 

nCAtf  — ;  this  fraction  is  the  same  whatever 

c  A 

the  lengths  of  A  II  and  c  a  (Src  Tkk^indm- 
etry).  a  plane  is  said  to  be  tan^^cnt  to  a  curved 
surf;nr  when  three  points  of  the  plane  coin- 
c;  1,  Willi  ihne  piiinis  very  close  together  of  the 
stirtuce  A  list  of  the  properties  involving 
tangents  may  he  obtained  from  works  on 
anal\tical  treomctrj'. 

TANGHIN,  a  tniison  yiel<]e<l  by  the  seeds 
of  Cerhera  (TiiiKihiinm)  xcneniicra.  a  tree  of 
Madagascar,  which  is  itself  called  lan^hiii.  The 
cblanceulatc  Smooth  leaves  are  crowded  at  the 
ends  of  the  brancheLwheoce  spring  also  cymes 
of  small  flowers.  The  smooth,  roundish,  yel- 
low frtiiu  contaiit  a  fibrous  mil,  endoftng  » 
pdsonotis  kernel  about  the  sbe  of  an  amoiid. 

This  was  rmplnvet!  as  an  ordral  OUt  by  the 
natives  of  Madaiiasi .»r,  to  detect  witch-craft.  or 
to  dciitniinc  wliether  or  not  an  accused  person 
were  innocent  The  seed  was  pounded  and  ad- 
ministered to  him;  if  it  acted  as  an  emetic,  his 
innocence  was  established,  and  no  great  barm 
ensued:  if  be  retained  the  poison  he  died 
quickly  — a  sufficient  evidence  of, his  gttilt  It 
DBS  been  said,  however,  that  the  issue  was  ar- 
ranged beforehand,  and  a  strong  emetic  was 

S'ven  to  the  suspected  criminal  not  doomed  to 
»th. 

TANGISR.  tin-jer',  or  TANJA,  tan'ji. 
Morocco,  a  seaport  town  on  the  Atlantic  Ocean, 
near  the  western  entrance  of  the  Strait  of 
Gibraliar.  southeast  of  Cape  Spartd.  It  stands 

on  a^heiKhi  near  a  spacious  bay,  and  presents 
a  StrikinK  appearance  when  approached  from 
the  tea.  It  i>  surr.imided  by  wall*;,  and  is  de- 
fended by  a  castlr  ami  several  forts;  bin  coti- 
sists  mostly  ot  wretched  houses,  huddled  to- 
gether in  narrow,  dirty  lanes.  The  residences 
of  the  European  consuls,  and  those  of  a  few 
wealthy  merchants  are  exceptions,  ami  the 
gradwu  introduction  of  good  hotels,  European 
stores,  electric  hKhting.  etc.  t*  effecting  a 
notable  chanfre.  The  principal  bundtng  is  the 
castle,  occiipyinK  a  commandinp  heiRht.  but  in 
a  ver>'  dilapidated  state  The  total  value  of 
the  imports,  chiefly  from  Great  Hrit.iiii.  France 
(and  Iteforc  the  war  .-Xiisiria  and  < icrTn.ittv), 
in  1914  was  $4,2HI.()n();  ,.f  the  exports.  JJ.Sj".- 

000,  chiefly  to  Spain,  Circat  Britain,  E^opt. 
France  and  the  United  States.  The  prinnpal 
articles  of  exp«.irt  arc  eggs,  oxen,  slippers,  wax. 
WOolen>.  Ki>at  skins  ana  carpets.  The  internal 
traffic  is  chiefly  with  Tctuan  and  Fex.  la  the 
time  of  the  Roman  Empire,  Tangier,  under  Uie 

1.  tnic  of  Tink'is,  was  the  capital  of  v^estem 
M.turciani.i.  ll  afterwar<!  r.-inie  inui  the  pos- 
sessmn  of  the  VandaK,  lU^antitu  -  and  .\rabs 
in  sui  <"<■  ^ii 111  From  the  last  it  vv.is  taken  by 
the  !'  ■'":.  '  ill  1171.  anil  in  \t^^2  w.o  an- 
nexed to  tlie  1  riklish  Crosvn  ;»s  part  of  the 
dowry  ut'  the  Ii.'anta  of  r.irtiijial.  In  W5B4 
it  was  altandiined  by  the  KiiRlish  on  actount 
of  the  expense  necessary  to  keep  it  up.  It  «'as 
tNtmbardrd  by  the  Spaniards  in  \7iQ,  and  bv 
the  Frmrh  in  1844  Pop.  estimated  at  40.nfyi. 
includin(r  over  QjOOD  Jews,  and  abotrt  tO/KlO 
Furopran* 

TANGIER,  a  sandy  islan.l  d  \  ryiuia 
about  five  mites  long,  in  Chesapeake  Bay* 


southeast  of  the  mouth  of  the  Potomac  River. 
Tangier  Sound,  whidi  washes  the  nortfi  shore. 

is  noted  for  its  larne  oyster  beds 

TANGLEWOOD  TALES,  a  volume  of 
juvenile  stories  published  by  Hawthorne  (1RS3). 
The  narrations  are  based  on  Gredr  m^rtholnar 
and  are  toM  by  a  certain  Ettstace  Brifrfit.  tSc 
supposed  narrator  of  fhe  Stories  in  Hawtnogne's 
'Wonder  Book.* 

TANGUAY,  tiA'sl.  Cyprien,  Ctoad'wi 

clergyman  and  iii-)!;!*!  ;  b  QucW.  1810; 
d.  1902.  He  was  grailu.ited  (1839)  at  (Juef^c 
Semiti.iry  .ind  ordained  to  the  Catholic  Church 
in  1H4J.  In  18<jQ  he  founded  Rimnuski  Col- 
lege and  the  Notre  Dame  Convent  at  Saint 
Germain.  He  was  appointed  (1^>  by  the 
Canadian  sovcmmeui  to  make  reseaucbcs  In 
Pari*  a*  to  Canadian  liistory,  aad  acun,  in 
1887,  to  search  Europe's  archives  for  rinnilian 
data.  He  was  one  of  the  earliest  Fellows^  nf 
the  Royal  Society  of  Canada.  Me  compiled 
'  Dictioiinaire  Kenealogitjue,  dcs  lamilU  s  ca- 
nadieiuu  s'  (  1X71-90^  7  vols.) ;  'Le  repertoire  du 
ciei>;e   (.iii.idun   par  oroM  ckronoiagitiM* 

(1,VM.  Jd  ed  j. 

TANHAY,  tan  hr  town,  province  of  Ne- 
Kros  Orittit.il,  oti  the  Tanhay  Ri\i  r.  al"'ii!  'wo 
miles  inland  from  its  mouth,  1.^  miles  north  of 
DumaKuete.  It  is  near  the  south  entrain  c  to 
Tafion  Strait,  and  on  the  coast  road.  Pan. 

TANIS,  ta'rris  (Hebrew.  Xoan),  ancient 
Egyptian  aty,  south  of  the  I.*elta.  before  the 
founding  of  Alexandria,  the  chief  commercirf 
dty  of  Egypt,  capital  of  the  Hyksoa  kmp 
about  2100  ac.  and  of  RaiKics  If  and  llcr»> 
neptah  of  the  19th  d3mast>-,  who  built  there  a 
great  temple  to  Set.  the  K<»d  of  war.  It  w^as  a 
great  city  for  i)r()iiaMy  J.tXKI  >ears.  hut  its  prt»- 
penty  was  destroyed  by  the  silting  up  ot  the 
Tanitic  mouth  of  the  Nile,  which  was  named 
from  it,  and  it  was  dcsirovcd  for  rebellion  la 
174  A.O.  The  tiUinR  up  of  the  deha  has  icsahed 
in  its  being  left  tar  inland,  so  there  was  no 
inducement  to  rcbuiM  it.  Ntmeroos  excava> 
tions  b:r.  c  Neen  made  of  the  niins  and  14 
obelisks  in  all  were  u!irii\end.  as  well  as  enor- 
mous temples  and  miub  -lattiary.  Tanis  hji$ 
been  identified  with  Zoan,  mentioned  in  Num* 
hers  xiii.  22,  and  also  with  Rameses  The  rate 
near  the  fishing  vtllage  on  San  el  Hager,  mar 
the  south  shore  of  the  Lake  of  Mansudi.  were 
explored  first  by  Marictte  in  IttO,  and  in  188S» 
84  bv  Flinders  Petrie  (q.V.).  Consult  Pctri^ 
'  Tanis'  ( 1KS5)  ;  Breasted.  J.  R,  ^AncseOt  R«e> 
ords  of  1  t'vpt>  (1»J«)7) 

TANJORE.  Lin-joi',  Indi.-»,  capital  of  thc 
district  of  the  same  name,  m  Mai'ras,  on  the 
Causery.  al'OUt  4s  mil<  s  from  the  se.^  and  171) 
miles  southwes'  i  f  Madr.ts  It  is  ;i  juiKtiim 
Station  on  thc  threat  Southern  Railway  of  loduL 
The  fortitK  d  town,  about  four  miles  in  orcilil, 
contains  the  palace  of  the  tajah,  aamerans 
pa^odav  and  irresvlar  streets.  Ontdde  of  it 
are  other  (|uarters,  an  Frik^Iish  church,  the 
British  ^e^ll!t•ncy  and  a  rcniarkaMc  pagodj.  uuh 
a  t'  SMf  3«l  fill  m  heulii  .iiid  a  scutj>t\irid 
bull,  wli  rh  is  one  of  the  triumph*  of  Hindu 
art  T  iiijore  is  .m  educational  centre  rrftowned 
for  Sanskni  htcntitrc,  aad  has  a  coHege,  tktee 
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high  schools,  a  medical  school,  etc  Manufac- 
tures of  silk  muslin  and  cotton  are  carried  on 
to  a  considerable  extent.  The  town  was  be- 
sieged and  taken  bv  the  British  in  1773.  It  was 
aftcru-ard  restored  to  the  rajah,  from  one  oi 
whose  successors  it  was  acquired  by  treaty  in 
;7'/)  Pop.  (tOMI.  (2)  The  district  of  Tanjore" 
has  an  area  of  3,654  square  miles  and  a  popula- 
tion about  2.400.000.  It  is  fertile  and  is  re- 
ceded as  the  granary  of  the  Madras  terrir 
tories.  It  is  for  the  moat  part  eovwed  widi 
rice-grounds,  with  cocoanut  grovel  intef- 
ipersed.  It  is  noted  for  its  good  roads.  Htnda 
institutions  still  prevail  here  in  great  perfection. 

TANK.  An  engine  of  war  first  used  by  the 
British  in  their  attade  on  iht  Somme  (Prance) 

15  Sept.  \^1f)  It  was  invented  by  Maj.-Gen. 
E.  D.  Swniton,  of  the  British  army,  using 
•he  propelling  principle  of  the  "caterpillar" 
farm  tractor,  invented  about  VAX)  by  Benjamin 
Holt,  of  Stockton,  Cal.  It  was  afterward 
adopted  in  various  forms  by  Frendi,  United 
States  and  German  armies.  Essentially  a 
motor-driven  armored  vehicle,  carrj-ing  machine 
^ns  or  other  light  pieces,  it  is  capable  of 
ravcrsing  muddy  ground,  trenches,  shell  crntrrs, 
etc,  and  making  its  way  over  obstacles  such 
as  trees,  parapets  and  debris  of  buildings.  The 
tndt  is  a  land  battleship  lor  tlie  protection  of 
iltadring  troops.  Like  die  andent  Roman 
tfsiudo.  or  tortoise,  it  was  invented  to  over- 
come the  great  firing  power  of  defending 
Ties,  themselves  sheltered  from  infantrj-  fire. 
The  German  general  staff  had  learned  the  de- 
fensive value  of  the  machine  >:un  as  demon- 
strated at  Port  Arthur  and  elsewhere  during 
the  Russo-Japanese  War  and  had  not  only  ac- 
cumulated thousands  of  these  weapons  but  had 
^'reat  numbers  ot  trained  units  to  handle  them. 
Lhinnji  the  first  years  of  the  war  machine 
guns,  both  on  attack  and  defense,  proved  trc- 
nendously  destructive  to  the  Allies,  and  as 
aaion  settled  down  into  trench  warfare  tlieir 
effectiveness  was  even  increased.  Hidden  un- 
derground during  the  artillery  preparation  for 
an  attack,  they  could  be  brought  out  at  the 
last  moment  to  take  an  enormous  toll  in  lives. 
-Major-General  E.  D.  Swinton,  of  the  Royal 
linginccrs,  and  later  of  the  British  War  Cabinet, 
was  the  famous  "Eye-witness*  of  the  early 
ONBtlis  of  the  war.  ofTicially  ooBUnissioned  to 
report  daily  fighting  for  the  press  and  pubUc 
This  position  gave  him  exceptional  opportunity 
for  observation  all  along  the  western  front. 
The  •caterpillar"  tractor  used  by  the  British 
army  for  towing  huge  guns  over  difficult  fields 
suggested  to  him  the  idea  of  a  self-propelled 
iort  heavy  enough  to  withstand  all  but  the 
beavtest-caUbred  enem^  fire  and  yet  mobile 
uder  the  worst  conditions.  During  the  course 
of  a  \'isit  paid  Mr.  Holt  by  General  Swinton 
in  1918,  the  tank  inventor  told  the  story:  "In 
July  1914  a  friend  uf  mine,  a  mining  engineer, 
was  looking  for  a  cheap  system  of  transpor- 
tation. He  wrote  me  and  said,  *I  struck  a 
Yankee  machine  in  Ant  wen  that  they  call  a 
nok  caterfMllar  tractor.  Tus  machine  climbs 
like  hell.*  I  had  known  of  soldiers  wanting 
just  such  a  machine  ever  since  the  time  o? 
Julius  Caesar.  1  thought,  if  this  iraeiin  diiiih> 
like  hell,  what  wc  want  is  something  that  will 
cBmb  to  beat  hell.  At  the  beginning  uf  the 
war  I  bad  a  peculiar  position,  with  a  Icnowledge 


of  the  needs  and  the  chance  of  discovering 
many  new  things,  One  thing  was  that  the 
Germans  had  secretly  armed  themselves  with 
thousands  of  machine  guns.  The  machiw  gon 
is  the  most  perfect  man-Idlling  pm  ever  made. 
The  Germans  manufactured  tt  m  England  un- 
der a  British  royahy  For  a  time  before  the 
war  broke  out  they  did  not  pay  any  royalties 
or  submit  any  accounts.  They  knew  the  war 
was  coming  and  thcn^  started  it  with  50,000  of 
thase  gnns  ready.  They  used  tlieai  fihe  aitista. 
0«r  mea  went  out  against  them  and  wtre 
BMwed  down  by  dioosands. 

•It  appeared  that  the  idea  I  had  In  July 
1914  might  produce  a  machine  that  would  climb, 
which  was  absolutely  right.  It  was  obvfoot 
that  launching  assaults  on  enemy  positions  im- 
less  they  were  first  Mown  to  dnst  was  merely 
to  throw  infantry  into  a  maze  of  barbed  wire 
in  which  they  would  be  caught  helpless,  like 
flies  on  'tanglefoot,'  and  mown  down  by  rifle 
or  machine-gun  (ire  poured  in  at  short  range 
from  all  directions.  We  had  to  have  sometMng 
to  go  across  trenches  and  over  barbed  wire. 

■The  machine  gun  was  proving  a  disease 
against  humanity.  It  was  invented  by  the  late 
Hiram  Maxim,  so  you  Americans  have  the 
credit  of  producing  that  disease.  Rnt  >>  n  Iiave 
the  credit  of  producing  the  antidote,  too  —  the 
•caterpillar*  tractor,  invented  by  Benjamin 
Holt  We  started  out  to  make  that  climbing 
machine,  the  machine-gun  destn^er.  We  made 
a  large  number  of  them  between  Augtist  1^16 
and  March  1917,  and  kept  it  a  secret.  It  bad 
been  whispered  around  that  they  were  reser- 
voirs to  take  water  to  our  trf>ops  in  Egypt. 
< Reservoirs'  was  good  camouflage,  but  it  was  a 
long  word,  and  *tank*  was  better.  The  name 
stuck.  They  were  a  surprise  to  the  Germans. 
They  have  taken  thousands  of  prisoners  and 
have  saved  thousands  of  lives.  Frederick 
Palmer,  the  American  war  correspondent,  esti- 
mated that  they  saved  20.000  lives  on  the 
Somme  and  as  many  more  at  Cambrai,  in  1917. 
Not  on^  have  the  tanks  saved  life  by  the  moral 
effect  of  their  approach  and  by  the  number  of 
machine  gun<^  put  nut  of  action  —  they  then* 
seKes  have  taken  thousands  of  lives." 

The  tanks  owe  their  success  to  two  essen- 
tials, first,  the  internal  combustion  engine,  which 
has  also  made  feasible  the  use  in  war  of  the 
airplane,  submarine  and  motorized  artillery,  and, 
second,  the  traction  or  propelling  device  devel- 
oped by  Holt  and  estaltlished  throughout  the 
world  as  a  commercial  success  without  definite 
forethought  as  to  its  application  in  war.  The 
main  features  of  this  mechanism  are  a  track 
on  cither  side  of  the  machine,  composed  of  a 
series  of  steel  shoes  suitably  linked  together, 
with  joints  protected  from  mud  and  dust;  idler 
pulleys  for  Ia>nng  the  shoes  down  in  front  and 
driving  sprockets  for  picking  them  up  again  in 
the  rear;  and  uprights  on  the  inner  surface  of 
the  shoes  to  form  continuous  rail-like  bands 
upon  which  roll  the  truck  wheels  carryiitg  tlw 
wcig^  of  the  machine.  "Caterpillar'*  and  tank 
have  this  much  in  common,  that  they  lay  down 
their  own  rails  and  roll  over  them.  Aside  fmni 
that  their  purpose  and  construction  arc  quite 
different.  The  tractor  is  a  towing  machine, 
used  in  war  for  the  rapid,  certain  handling  of 
guns  and  supplies,  not  completely  armored  and 
not  intended  for  trendi-Une  duty.   The  war 
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tractor  is  prartically  a  mere  duplicate  of  those 

usrcl  on  thousatiiJs  of  farms  ami  iriHii<.irial  If>- 
ralKUis  throuKhoiit  the  world  I  he  British. 
Russian.  French  and  American  armies,  how- 
ever, adopted  it  as  the  one  feasible  means  of 
movnnK  heavy  mobile  artillery  over  ditViciilt 
gronnd.  and  over  a  decade  of  commercial  and 
fllifiiary  experience  lotiether  perfected  the  ir.ic 
ikm  ncduuiin  to  the  point  of  naldiig  the  tank 
pouSMe.  The  Rrcat  wet^t  of  the  madmm  h 
distributed  over  a  lonff  and  fairly  broad  wr- 
face  resting  on  the  pround.  hence  the  presTOre 
of  a  12-ton  tractor  on  the  s(n\  is  actnally  less 
per  sqnare  inch  than  that  of  an  ordmarv  man's 
shoe,  a  matter  of  three  to  six  pounds  per 
square  itich.  Kot  tmly  i»  the  effect  of  weight 
reduced,  hut  the  brge  «m  in  contact  with  the 
ground  develops  enomioas  useful  friction,  or 
KTound-grtp,  wnich  is  intensified  usually  by  eof^ 
ruRations  on  the  shoes  or  by  removable  MCi  or 
grouters.  The  first  British  tanks,  viewed  from 
the  side,  were  rather  diani.  shaped,  the  ex- 
treme front  Ix-inp  the  heiK'n  of  a  man  oil  the 
ground.  Since  the  track  !<li>  iim  lengthwise 
dear  around  the  body,  thi-  >hap«  bnn^s  addi- 
tional track  surface  into  coni.ict  with  the 
ground  during  the  ascent  from  a  shell  crater 
or  ditch.  The  earliest  type  is  about  34  feet 
long.  12  feet  wide  and  10  feet  high,  and  wdght 
around  52  to  35  toot.  A  tleeve-valvc  aMNor  of 
120  horse  power  furnishes  power  for  a  road 
speed  up  to  seven  Of  eight  miles  per  hour. 
Close-fittinK  armor  sufficient  to  turn  anything 
except  a  direct  hit  from  a  hig  shell  proircis 
cver\thiii^:  hut  ihc  tr.ick  itself.  The  "male* 
tanks  are  etjuimied  with  light,  quick-firing 
guns  capable  of  firing  shell  and  are  essentially 
destroyers  of  machine  guns.  The  "female*  car> 
lies  madiine  guns  only,  and  is  used  entirely 
against  cneaqr  peraonncL  Guns  are  ustnUgr 
mounted  front  and  rear,  hot  bafhettes  on  Ate 

sides  of  the  tank  give  the  widest  rnw^r  of  aim 
to  the  batiery  amidships.  All  av.iilat.lc  wall 
space  is  packed  with  pi^jconholes  for  ammuni- 
tion Six  to  eight  men  usually  form  ihe  rrew, 
an  engineer,  mcchatiician,  two  steersmen  and 
two  to  four  men  at  the  euns,  one  of  whom  may 
be  the  tank  comraancler.  Separate  ctutchc* 
drive  the  two  sides  of  the  track,  and  steering 
It  done  br  disengaging  the  clutch  on  that  side 
toward  which  it  is  desired  to  turn.  The  other 
belt  then  tend«  to  tttm  the  tank  about  on  a 
pivo(  The  tank  is  Krotrsr|uc  in  i"s  mo\ctnetits. 
ItimheriiiK'  aloDK  wi'h  hrli  outw.ird  shuv*  of 
moiion;  poking  it*  v^^c  suddenly  d^wn  into  a 
deep  crater  and  as  suddenly  rearing  upnght  as 
it  climbs  a  bank  or  parapet ;  wallowing  through 
the  mud:  tipping  at  apparently  perilous  angles; 
rlimhing  over  or  throt^Rh  mined  walls,  smash- 
ing irevfl,  or  fbttening  out  raachtne>gim  nests. 
The  noise  within  the  tank  is  terrifie  and  the 
hri^i  sfiflinjT  The  hutre  shape  forms  a  target 
wbirh  i<  almost  irresistible  and  dra\\  s  a  hail  of 
bi:n(  's  ivbii  h  would  i>rove  more  cfTrrtivc  a^;.iii;st 
ati  I'  ViMv'  tfoojn  The  tanks  were  first  usi  d  <«n 
ihe  Soinmc  in  a  surprise  attack  at  dawn  —  ^ne 
Without  artillerv  preparation.  Their  success 
wa«  infant  ano  e««nptete  and  their  dramatic 
appearance  not  only  proved  the  sensation  nf 
the  war  up  to  that  time  hut  gave  tremendous 
enfrniraeement  to  the  Allied  force*  A  Mmilar 
attack  at  ("ambrai  in  \1m\  W7  gave  the  British 
fr^trrs  iTu^ho'i'  vi  "ors.  wbtrh.  h''\*e\rr,  w.is 
tunitd  into  a  severe  defeat  through  no  fault 


of  Ihe  Tank  Corps.  The  French  army  adopted 

in  l''!7  a  tank  of^  quite  different  t>T)e.  mountimt 
an  arm.  red  U)dy  on  what  was  virtually  the 
con\ ctiiioii  d  tractor  propelling  mechanism,  on'-, 
considerably  longer  than  that  of  the  "caierpd 
lar"  Itself  This  i>-pf  g-d\c  better  protection  to 
the  track  than  the  British  machine,  and 
mounted  even  heavier  gtms.  During  the  sprteg 
of  1918  the  British  scored  another  surprise  in 
the  form  of  smaller  twl  very  fast  tanks,  called 
•whippets."  after  the  breisa  of  racing  dogs 
These  little  terrors  attacked  like  the  ravalr>' 
of  past  wars,  outrunning  and  cuttini!  down  the 
fleeing  enemy,  charging  machine  gun  emplace- 
ments, twisting  and  turning  with  all  the  agility 
of  a  polo  pooy  and  clearing  the  wav  fur  the 
troop*  bdund  The  French  foUowed  with 
even  smaller  machines,  known  a«  the  Rcnaak 
Type,  manned  by  two  men  each  aad  traveling 
10  to  12  miles  per  hour.  A  large  numbtr  «f 
these  were  built  in  American  factories. 

The  Germans  produced  some  large  tanks, 
rather  copying  the  Freiu  h  type  than  the  British, 
but  had  achieved  iiuhtTerent  success  up  to  the 
summer  of  1918,  when  the  otfenMVc  pass-cd  to 
the  Allies.  Bombs  placed  in  their  path  were 
found  an  easiy  means  of  overturning  them  and 
putting  duMD  out  of  commissioa.  Captarad 


Uerman  tanks  were  ladnng  in 

finemcnt,  proving  that  Alned  initiative  in  the 

matter  of  tanks  carried  with  it  a  siipenontv  f 
inestimable  value.  The  .Mlied  tank>  pr  .l,.»liiy 
did  more  than  any  other  single  factor  to  offset 
the  advantage  in  man  power  and  ceturahicd 
command  held  by  the  Central  Powers  during 
the  second  and  third  years  of  the  war.  The 
engineers  who  perfected  the  "caterpillar*  as  a 
tractor  for  the  American  faraser  and  industrial 
user,  notably  Pliny  E.  Holt.  William  TombnH 
and  K.  P.  Norelius.  together  wrh  the  resources 
of  the  plants  which  supplied  thousands  of  Hoh 
tractors  to  the  British  and  French  artillery 
divisions^  were  placed  at  the  disposal  of  the 
I'niicd  bt.ites  War  Department  after  Ammca 
entered  the  »i«ht  The  tractor  in  Antwerp)  that 
*dinibed  like  hell '  was  only  the  beginning  of 
a  rcnarkaUlc  development  that  proved  to  be  OM 
of  Anctka's  mat  mechanical  itrolM 
the  winning  Of  the  war.  See  TlMcaBi^ 

1'IU.AR. 

TANKAGE.  Fertiliser  piodiKed  from  the 
offal  of  the  abattoirs^  Waste  aoaterial  such  as 

tendons,  intestines,  hmgs.  hair,  trimmings  of 

hides,  ^^)nes,  horns,  hoofs  and  some  blood  are 
the  chief  component  parts  of  tankage  Hair  and 
hide  trimmings  are  now  barred  f>ecausc  they 
are  practically  indestructible  and  retain  their 
form  in  the  soil  for  years.  It  is  treated  with 
superheated  steam  oiider  pressure  to  rcroo\-e 
fat  and  gelatine,  dicn  mixed  widi  a  htile 
slaked  line  to  prevent  rapid  fermentatioik  It 
is  then  dried  and  crashed.  If  Httle  or  no 
hone  is  present  the  product  t«  termed  meat 
tankage  Tankage  varies  considemMv  ;n  its 
composition,  sometimes  contaiiiu  i;  a-  much  u 
12  per  cent  nitrogen  in  meat  tankaKC  and  la 
hone  tanka^'e  up  to  9  per  cent  nitrogen  with 
7  per  cent  phosphoric  acid.  Tankage  i«  a  s!o«. 
.icting  excellent  fertiliser;  in  lone  tankage  i:i 
value  as  a  direct  erop-prodoccr  ta  d^aidcnl 
largely  on  the  fineness  of  the  griflditw  Of 
course  the  nitro^'in  aci^  in  exactly  the  vanc 
manner  un  the  »uil  a>  meat  Comparative^ 
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tankage  contains  less  nitrogen  than  dried  blood 
but  more  phosphoric  acid.  The  considerable 
variation  in  its  composition  is  exposed  by  the 
following  tabl^  taloen  from  Snyder's  ^  Soils 
and  Fettuiiers.'  all  from  one  factory: 

lit  Year      2d  Year    3d  Ye»r 

Mouture  perctnt        ICS  9.R  10.9 

Nitr^fen  "     -  S.7  7.6  6  4 

Pbocphonc  Acid  "     **         12.2         10.6  11.7 

In  a  aeneral  way  5  to  8  per  cent  of  nitro- 
ircn  can  6e  e]9>ected  and  from  5  to  12  per  pent 
phosphoric  add.   In  its  action  on  the  soil  it  is 

>iouer  than  dried  Mood  It  is  an  excellent 
^nrden   fertilizer  and  is   aho   used   for  field 

:iil)!>  in  proper  roiaiK  n  and  as  a  lop-screening 
iur  sod  land.  As  tankage  in  its  full  strenijfth 
should  not  be  allowed  to  come  in  contact  with 
seed  it  is  usually  applied  several  days  before 
planting  operations,  or  else  a  spedal  feftifiaer 
and  seed  drill  is  used  which  places  it  near  but 
not  in  contact  with  the  seed.  Two  hundred 
and  fifty  pounds  per  acre  is  computed  as  a 
kwd  dressing^  but  as  high  as  400  pounds  can 
k  safely  applied  tmder  otrtain  conditions.  In 
dry  weather  an  excessive  application  (say  800 
potuids)  will  destroy  vegetation.  Of  course 
the  strength  of  fertilizer  advisaMc  must  be 
calculated  according  to  the  coniposi;ion  of  the 
soil;  where  the  soil  is  badly  impoverished  a 
larnr  proportion  of  tankage  can  be  usefully 
•PpHed  than  on  one  kept  up  in  good  quality. 
Because  of  its  coa^Muatively  slow  action  tank- 
nge  should  be  used  in  as  finely  ground  condition 
as  possible  and  should  be  applied  to  the  soil 
with  a  view  to  its  permanent  beiittil  rather 
than  as  a  direct  food  for  a  ceriain  crop.  Tank- 
age of  a  certain  type  and  content  is  also 
utilized  as  a  liog>feed  with  good  results  when 
mixed  with  com  or  other  food  rich  in  carbo- 
hydrates or  fats  out  poor  in  protein  content. 
It  is  also  used  for  feeding  dairy-cows  and  in 
preparing  beef  cattle  fur  market.  See  Fkhtu.- 
Bos;  LrvK  Stock,  The  Feeding  of. 

TANNAHILL,  tln'a-h!].  Robert,  Scottish 
song  writer:  t).  Paisley.  3  June  1774;  d.  there, 

17  May  1810.  He  received  little  education,  hav- 
ing been  apprenticed  to  a  weaver  at  an  early 
age,  and  wrott  ?.ome  of  his  songs  while  work- 
ing at  the  loom.  In  1802  he  made  the  acquaint^ 
aace  of  Robert  Archibald  Smith,  a  Scottidi 
vmfonetf  who  set  a  number  of  his  son«  to 
music.  In  1807  he  published  the  first  edntion 
of  his  *POems  and  Songs';  a  second  edition 
king  declined  by  the  publisher,  Tannahill  be- 
came despondent  and  drowned  himself.  In 
1&38  appeared  a  complete  collection  o£  his  writ- 
ings, with  a  memoir  by  Ramsay. 

TANNER,  tan'er.  Benjamin  Tucker,  Afri- 
can Methodist  bishop:  b.  Pittsburgh,  Pa.,  25 
Dec.  1835.  He  was  educated  at  Avery  College, 
All^[beny,  Pa.,  and  at  Western  Theological 
Seminary.  lie  was  editor  of  the  Christian 
Recorder  for  16  years,  founded  and  was 
for  four  years  editor  of  the  A.  M  K  Church 
Rtvifttf,  and  in  1888  was  appointed  bishop  He 
was  a  delegate  to  the  third  Ecumenirai  .\fcth- 
dist  Conference  held  in  London  in  1Q<)I,  and 
bas  published  ^The  Origin  of  the  Nexrp> 
(18»):  «The  Mejno  In  Holy  Writ*;  «T1ie 
Color  of   Snlomon  —  What?,'  etc 

TANNER.  Henry  Oaaawa,  American 
artist,  son  of  &  T.  Tanner  (q.v.):  b,  Pitts- 


burgh, Pa.,  21  June  18."'^  Ho  studied  under 
Thomas  Eakins  at  tlu-  rcnnsylvaina  Academy 
of  Fine  Arts  subsequt mly  removing  to  Paris 
he  became  the  pupil  of  Jean  Paul  I^urens 
and  Beiyamin  Constant.  In  the  Salon  of  1896 
he  reoaved  honorable  mention  and  a  diird 
dass  medal  in  1897.  He  was  awarded  the 
W  alter  Lippincott  Prize.  Philadelphia,  in  1900; 
Second  Medal,  Paris  Exposition,  in  the  same 
year;  and  medals  at  the  Buffalo,  Saint  Louis 
and  San  Francisco  expositions.  He  is  repre- 
sented by  paintings  in  the  Luxemboorg,  the 
Wilstach  Collection,  and  at  the  Penns]m^•ai« 
Academy  of  Fine  Arts,  Philadelphia. 

TANNER,  James,  American  lawyer  and 

Sbltc  <^lictal :  b.  Richmondville,  N.  Y.,  4  April 
M.  He  enHsted  in  the  87th  New  York  vol- 

cntcers  and  was  soon  promoted  its  corporal. 
Losing  both  legs  in  the  second  battle  of  Bull 
Run,  he  returned  to  New  York,  "Studied  law. 
.ind  was  admitted  to  the  bar  in  1869.  He  re- 
ceived am  appointment  at  the  New  York  cus- 
tom bouse  uul  became  deputy  collector.  From 
1877-85  he  was  tax  collector  of  Brooklyn  and 
in  1889  was  appointed  I'nited  States  commis- 
sioner of  pensions,  but  later  rrsiijncd  to  be- 
come a  pension  attoriic\.  jirnsccuti  tiv;  claims 
against  the  government  1880-1904.  Ott  I  April 
19W  he  was  appointed  register  of  wills.  Dis- 
trict of  Columbia  by  President  Roosevelt 
From  1876  he  was  deputy-conmnuider  of  the 
Grand  Army  of  the  Republic,  New  Yorl^  and 
IQO.S-Ob,  commander-in-chief. 

TANNXR,  John  RUey,  American  soldier 
and  statesman:  b.  Warwick  County,  Ind..  4 
April  1844;  d.  Springfield,  III.,  23  May  1901. 
He  enlisted  in  the  98tb  Illinois  volunteers  in 
1863,  and  was  with  Sherman's  army  during  its 
active  campaign  in  Geor^a.  Tennessee  and 
Alabama.  Returning  to  Illinois  after  the  war, 
he  engaged  in  farming  and  selling  fruit  trees, 
entered  politics  in  18/0,  as  Republican  candi-  - 
date  for  sheriff,  was  elected,  and  held  there- 
after the  offices  of  circuit  clerk  1872-76,  State 
senator  1880-83,  United  States  marshal  1883- 
8.S,  State  treasurer  1886-88.  assistant  United 
States  treasurer,  ChicagOi  1892-93  governor  of 
ininois  1896-1900.  He  was  the  recognized 
leader  of  the  Republican  party  in  Illinois,  was 
the  first  in  Illinois  to  speak  openly  for  a  single 
gold  standard,  dcrlarinv;  bim^i  If  tl'.i  rrtm  early 
in  1895,  and  as  governor  his  administration  was 
able,  efficient  and  economical.  Immediately 
after  the  blowing  up  of  the  Maint  in  Havana 
Harbor,  he  secured  the  passage  of  resolutions 
in  the  legislature,  tendering  to  the  national 
government  the  material  and  moral  support  of 
Illinois  in  the  event  of  war  wath  Spain,  and 
within  36  hours  after  the  call  for  troops  he 
had  mobilired  10,000  men  at  Spring6eld,  thus 
proearin^  for  Illinois  the  honor  of  naving  the 
first  regiment  ready  for  muster  into  the  na- 
tional service.  His  \iporous  stand  ntrainst  the 
importation  of  contract  labor  iindcr  .  arm«i  at 
the  time  of  the  \  irdoii  riots  brought  at»out  a 
storm  of  protests  that  his  acts  were  without 
precedent  and  unconstitutional.  These  were 
met  with  the  answer  that  he  would  make  pre- 
ccdoits  and  construe  the  Constitution  and  the 
law  for  the  welfare  of  the  State. 

TANNHAUSSR.  tan'hoi-sir,  German  min- 
nesinger, probably  of  Salibius  or  Bavaria,  who 
»4a 
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tu  Uk  IJUi  centary  appears  »t  the  court  of 
Frederick  die  Warlike  and  other  princes.  He 
led  a  wanderinK  and  adventurous  life,  and 
talririR  Neidhart  (q  \. )  as  hi*  model  ceW*rated 

i?i  ^(ir.^  thr  ]i>\(-,  (  I  jJii-  T^;i\ .iririn  pcii'-.iiit ry 
A  Uid.ttuc  povin  lloSiui'ht'  (t  onrt  }ii  h.i\  u'r ) 
is  also  attnhutrd  to  him.  He  rrciiitd)  witli 
the  oridina!  talc  of  Tannhauser  the  kiuKlu. 
This  chivalrous  ktufiht  in  the  coarse  of  his 
wandenn»;s  meets  a  sage  named  Hilario,  who 
instructs  him  in  secret  lore.  At  the  same 
dtjr  a  lady  called  Lisanra  conceives  a  violent 
for  hfm  wWeh  he  retumi.  Gradnatly, 

nowr\t"'r.  tlu-  t:(Ii-».  i.f  iriMnirti.r  n-Cirdi 

Spintu^i  L'lUig.i  Ic.td  him  lo  dt^iri  unsocial mn 
with  some  beautiful  koirit  in  mortal  torm. 
Hibrio  assures  him  that  he  may  attain  ihts 
at  \'cnushcrK,  a  hill  near  FrciburK.  where 
Venus  holds  her  court  in  the  midst  of  all  dc- 
licht«.  Tannhauser  starts  for  the  haunt  of 
the  ffoddcM,  on  hearing  o£  which  Lisaura  kills 
herself.  For  a  Iohr  time  die  kjiight  remains 
in  \'rTin=f  cTK',  Imt  at  last  his  con-«  i<  tn  c  iouchcs 
htm,  he  thinks  with  rcjjret  oi  1. 1 -aura,  jtid 
listens  to  the  \'ir(fin  Mar>.  wlio  calls  upon 
him  to  return.    The  goddess  allows  htm  tu  de~ 

Pirt,  when  he  proceeds  to  Rome  to  seek  from 
ope  I'rhan  absolution  for  bis  sins.  The 
Pope,  however,  declares  to  him  that  it  is  as 
impossible  for  him  to  obtain  the  frace  of  God. 
as  it  is  for  the  staff  whidi  he  holds  in  his  haad 
to  lud  atid  bring  forth  prccu  leaves.  Despair- 
ing, the  knight  retires  and  enters  the  Venus- 
berg  once  more.  Meanwhile  the  Pope's  staff 
has  actually  bepun  to  sprout,  and  L'rl  an,  taking 
this  as  a  siv:n  from  God  that  there  is  still  an 
opportunity  of  pardon  and  salvation  for  the 
longht.  hastily  sends  me<>senRers  into  all  lands 
to  seek  for  him.  But  Tannhauser  is  no  longer 
to  be  found,  and  never  a^ain  appr.-trs  on  earth. 
The  Tannhauser  legend  has  frc<iuenll>  received 
poetic  treatment,  and  Rich.ird  \\  agncr  has 
adfipted  it  (with  modifications)  a*-  the  >u- j  t 
of  one  of  his  operas  t  onsult  Zander.  "  l)*t 
Tamihauscr'ate  und  der  Minnesinger  Tann- 
hauser' <)H>K);  Baring-Gould.  'Popular 
Myths  of  the  Middle  Ag«s.> 

TANNING,  broadly  spc.-ddng.  the  art  of 

t<>n\crtin^:  the  skins  of  animals  into  leather. 
The  skill  ol  most  ^lic  higher  anifii:*'^  C'  li. 
M\t<'  from  the  tanner'^  point  of  vilm  oi  iwu 
la.Mr^.  the  outer  cuntainttiK  coloring  matter, 
ihc  roots  of  the  hair  or  fur.  and  iH-ing  cellular 
in  «tr«Ctttrr:  the  inner   tieinv:  thicker  and  of 

ltt»rous  structure.  The  ootcf  lay^  is  dcoom* 
poi^  morh  more  easily  than  the  inner  hy  the 

actinii  n{  alkuliN.  thi-  latter  Is  only  s(>lublc  in 
t\.itcr  .iflcr  pri^tr.u'tid  tM.ilm^,  yielding  a  solu- 
titiii  v^bicli  i;cl.itinu«  >  iip«iii  toolit  .:  ^foi<t  skin 
iiiHltrtru<.>  piitrt faction  when  exposed  to  the  air 
tdr  s«.>nu'  tinit:.  Dried  skin  i^  hard  and  brittle. 
In  priji.irin^  leather  the  filjrcl  of  the  toJiaer 
i-.  in  the  firvt  place,  to  rcmtne  the  outer  laj^er 

of  the  skin  together  with  all  ^adherinc  hair, 
and,  in  the  second  piare.  to  Itruifi  ahout  such 

a  change  in  the  under  L>rr  as  Uiall  prr\ent 
it  fr'>m  pMtfffv-int  in  nioiit  air.  and  .it  the 
'aitic  \:r..'.  n  ii'lcr  't  iiidi tTi  rciit  to  moivturc. 
uitfir.ut,  ,ir.  alt'Titi^  itv  tiii.icit)  .ind  iijp- 

I'li'w  .  'I"h.  jjTiiCi>.  i»f  taimiiik-.  tberclorc. 
divi<lt>  it-i!i  i-'<i  t\',<i  p.n!v  ill  ri.-.ii.-iiik: 
the  »k)n  am!  rtnuu'nu  the  t>ir«  s  !:s  >'er;  t2'>  rnn- 

verirnft  the  inner  layer  into  leather.  Tccfani- 


rn!h-  onfy  the  second  part  of  thi«  process  merits 
the  titl(  of  tamiiiiK.  M  Sttp^cmentary  tn 
these  there  is  involved  the  orpoess  of  dressing 
and  currying  Ae  leather.  The  skins  nsed  hf 
the  f  iiinir  art-  principally  those  of  cattle;  hot 
ihc  skills  of  horses,  a^ses,  pig*.  Boats,  dogs. 
alligat*ir<  and  many  other  animaU  .ire  aiso 
converted  into  leather  The  qiiaht\  ct  the  hide 
varies  in  different  species  of  anini:iU.  and  al*o 
in  the  same  ^edcs,  depending  upon  the  quality 
and  amount  «f  food  eonflamed.  and  to  a 
still  gmter  &egtte  mpv»  die  vkimitndes  of 
eHmate  in  wlri«h  ibev  nre  rwcd  Wihl  eanle 

are  ^aid  to  furnish  mks  ttipefW  tO  thCMe  «f 

domestic  cattle. 

In  the  first  stav'e  of  the  nrorc--  the  sJans. 
having  been  thoroughly  washed  nnd  trimmed 
ot  tails,  shanks  and  pates  are  staked  in  water 
nalil  they  are  stifficiently  soft  to  allow  oi  the 
adhcrinK  tb  sh  and  muscle  being  scraped  off 
means  oi  a  blunt  knife;  this  softeoii«  preoett 
is  generally  aided  by  heating  the  hides  wfdi 
liammeT-^  or  sticks  v\f>rkf  d  t  y  m.abinery  It  n 
of  .rcf.tt  importanri-  that  the  water  hi"  *oft.  or 
if  nece>->.:iry  toffened  with  Imrax  If  tin"  hides 
are  ^ecn,  24  bour'i  are  allowed  for  the  first 
soaking,  and  an  i-'|iial  period  for  a  second 
soaking  in  a  fresh  bath  They  are  nsuafiy 
halved  leftglhwise  between  the  two  toalciags. 
Dtj^  bides  are  soaked  24  hours  in  water  am- 
taintng  sodlnm  sulpiride,  then  halved  and  r&a 

lhroii^.'b  a  drv  mit!  for  nearly  :\r  bcv:r  and 
then  starked  np  in  piles  tt>r  ar.ulhtr  J4  hours 
They  are  then  put  I  n  k  mto  the  same  f'ath  for 
24  hours  more,  again  milled  then  fleshed  and 
put  into  clean,  cold  water  o\ernif:ht  If  the 
so^nf  is  too  prolonged  the  skin  cannot  be 
made  into  good  leather.  The  hides  are  now 
gcnenlljr  placed  la  pits  with  milk  of  Gme, 
whereby  (he  hair  and  upper  la\TT  of  sicin  is 

I  '•aiflialtv  !(.)<i^eried  Tb;-  dpt.  ? at'c'n  re<Jllire* 
.i'>oiit  six  <la\  s,  the  hide-  h<  "h.^nged  daily 
III  a  t  resli  hme  h.nlh  Thev  .ire  rh' (  i .  am 
subiected  to  the  action  of  the  dressincf  knite 
The  final  process  preparator>-  to  tannine  con- 
sists in  batirig  the  bides  in  a  ver>'  dihtte  acid 
liquid  in  whidt  a  miM  putrefactive  femientn* 
traon  it  floinf  on.  This  hath  is  emmnonHf 
made  with  hutie  actd  and  glucose,  the  latter 
^'iirnishiriL'  the  f rrmentative  ingrr<rir"f  Tr  f^  - 
[■atb,  wliu  h  ccintirniri  for  six  da>  s,  the  litnc 
1-  entirc-h  remiufl  atid  the  hides  ate  con- 
M<1ii.iM\  iortriird  aii'l  *\sollen.  The  prr- 
paro'i  hides  m  iv  rvw  be  tanned  —  that  iv  en- 
abled to  withstand  putrefactioti  without  fr>s^ 
of  supoleness  —  by  ifce  action  of  different 
materials.  These  materials  WHtf  he  broadly 
crouped  as  (l>  tannin.  (2^  metslBc'  salts,  f3> 
oil\  ni,itt(  rs  \^  In  ti  t.irniti  is  ijicd  tbi-  pr'srs^ 
is  aiw«i>«>  dllvd  t.irunnv:  W  tien  fnrt.illtv  -  lit- 
are  used  the  proee>>  is  m  s^^ne  locihiics 
called  uwinR:  aitd  when  oily  matters  are  used, 
shamo>ing  or  oil-tawing. 

Vegetable  Tanning.-—  The  sources  of  twmr 
nin  useid  ui  the  \egetaole  tanning  processes  ai* 
chicdy  oak  tmrk  and  hemlock  haik.  The  fofmer 
t^  Liken  from  the  yellow  and  ftsd  oaks,  thongh 
.ill  c.k-  -  ,,rr\  .i  I  roportion  of  tanoin  which 
sn^y  hi.  .c  .iil  itilr  in  sonic  circumstances  The 
t.ii)nin  C01  -  I  i  i  of  the  lirst  u.ik  lark  ranges 
)r..m  ')  to  14  |>er  cent  (Knilock  bark  is  m 
much  lar^'er  supply,  and,  therefore,  is  more 
largely  used    It  carries  from  7  to  8  per 
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of  taHmm.   Cheitniit  wood  is  used  to  a  con- 

sidcraMc  extent  in  the  South,  and  an  extMct 
of  this  woo4  is  marketed  in  other  parts  of  the 
conntry  showing  a  tannin  content  of  from  IS 
to  32  per  cenL  The  quehracho  wood  of  South 
America  is  one  of  the  largest  sources  of  tan- 
nin, the  dry  wood  yielding  18  to  24  per  cent. 
Tlic  extract  of  quebracho,  the  form  in  which 
It  i>  ^•cnerally  marketed,  carries  from  62  to  65 
per  cent  of  tannin.    Other  important  sources 
are:   Sicilian  sumac,  with  2S  to  30  per  cent 
tannin;  gambier,  a  dry  extract  of  the  plant, 
with  60  per  cent   tannin;   niyrabolans  —  the 
dr.cd  tniit  of  a  tree  of  India  —  with  30  to  38 
per  cent  tannin ;  Mexican  mangrove  bark,  30 
per  cent,  and  African  mangrove  bark,  40  per 
rent  tannin ;  valonia  —  the  acora  cngs  of  an 
.Asia  Minor  oak  — 30  to  40  per  cent  tannin; 
and  palmetto  extract,  from  the  roots  of  the 
palmetto  tree,  alxjut  20  per  cent  tanjuu.  The 
amount  of  tanning  materials  which  the  United 
Sutes  normally  imports  is  sliown  by  the  figures 
for  the  fiscal  year  ended  30  Tune  1916— before 
the  entry  of  the  I'nited  States  into  the  war 
Caused  a  dearth  of  nicrdum  shippini;.    In  tliat 
year  the   amoutit   of   iiucbracho   \va>  lOi,.'^ 
tons,  valued  at  |1,598.465;  of  mangrove  bark 
was  21,186  tons,  vahicd  at  $582,992;  and  of  all 
other  tanning  materials  and  extracts,  a  value 
of  $b68,166.    The  annual  consumption  of  do- 
mestic tanning  ni;  i  l  i  iN  i>  about  900,000  tons 
of  hemlock  bark,  4(K),U)()  tons  of  oak  hark  and 
500,000  cords  of  chcfctaut  wood. 

Leather  tanned  with  oak  bark  or  its  ex- 
tract is  of  a  light  fawn  color,  regarded  as  uie 
most  desirable.  Hemlock  produces  a  reddish 
leather;  quebracho  a  yellowish  tint;  chestnut, 
a  brown  color;  and  man);rove  a  still  deeper 
brown.  Hemlock  is  rarely  used  alone,  being 
too  faaridi;  it  is  commonly  combined  v/iih 
quebracho,  with  which  it  \ields  a  fine,  soft  and 
pliable  protjuct  of  superior  color.  Quebracho 
ari  l  p.ihni-tto  arc  used  to^-clher  to  advantaKC  in 
both  quality  and  color  of  the  leathci:.  A 
hig^y  approved  process  combiniea  bemlorJc 
chestnut  and  quebracho  extracts  for  a  pritttaiy 
t-nnning.  and  quebracho  and  gambier  iti  com- 
bination for  retantiing.  This  formula  is  par- 
ticularly suitaltle  for  large  and  heavy  hides. 
All  hemlock-tanned  leather  is  improved  by 
retanning  with  gambier,  or  gambier  and  sumac 
combined.  Chestnut  tannings  are  much  im- 
proved hy  rctaiuiing  with  sumac.  Thick  and 
heavy  hides  art  usually  tanned  "in  the  bark* 
o  it  is  termed;  thinner  hides  "in  liquor  "  In 
the  former  process  a  layer  of  spent  bark  is 
spread  upon  the  bottom  of  a  wood-lined  pit, 
Upon  this  arc  piled  sticccssive  layers  of  hides 
and  fresh  t>ark,  the  whole  is  covered  wfth  spent 
bark  and  tin  pit  is  filled  with  water  After 
8  to  10  weeks  the  hidej.  arc  removed  to  a  second 
tank  containing  less  bark,  from  which,  after 
three  to  four  months,  th^  arc  again  removed 
to  third  tank  contuning  a  yet  smaller 
quantity  of  bark,  where  they  remain  for  four 
to  five  mouth.s.  If  mcessary  the  process  is 
repeated  several  times  The  hides  increase  in 
wc^fat  from  10  to  12  per  cent,  during  this 
process.  The  total  quantity  of  bark  required 
averages  six  times  the  weight  of  the  dry  hides. 
Taiming  *in  liquor^  consists  in  placing  th* 
htdea  svocessivdy  in  sokitions  of  tannin  of 
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gradualhr  increadng  strength.    The  tannin  is 

thus  caused  to  penetrate  the  hides  completely. 
The  thinner  hides  must  he  immersed  for  6  or 
8  weeks,  the  thicker  for  12  or  24  weeks  in  the 
tanning  liquor.  A  more  rapid  process  is  ob- 
tained by  combining  the  tanning  agents.  A 
liquor  compound  with  quebracho  extract  and 
palmetto  extract  is  one  of  the  quickest,  and  the 
leather  may  be  pressed  and  split  and  the  grains 
rctanned  after  18  to  20  ditys.  The  modern 
tanner  divides  his  work  into  three  stages:  in 
the  first  the  hides  are  colored  by  immersion 
for  24  hours  in  a  weak  liquor,  activated  by 
one  part  of  hemlock  to  two  parts  of  que- 
bracho; in  the  second  stage  the  tanning  proc- 
ess is  carried  forward  hy  strcuKhtening  the 
liquor  by  fresh  additions  twice  daily  until  it 
tests  30°  (barkometer) ;  the  third  stage 
follows  the  pressing  to  remove  superfluous 
liquor  and  At  spllttlngr  of  tiie  hide  into  grains, 
and  is  a  retanning  proces';  with  a  stroni:  gam- 
bier and  sumac  liquor;  for  about  one  hour. 
The  entire  proccss  m«y  be  completed  within 
eight  days. 

Mineral  Tanning. —  This  process  dependi 
upon  the  action  of  chromic  acid  instead,  ot  tan- 
nic  acid.   Of   very   recent   introduction  the 

chrome  process  has  extensively  displaced  the 
much  slower  tannic  acid  processes  and  its  prod- 
uct seems  equally  durable  and  acceptable  in  the 
industries.  After  the  hides  are  bated  and 
washed  they  are  pidcfed  with  sulphuric  acid 
and  salt  or  with  ahiminum  sulphate  and  salt. 
They  are  iheu  put  into  a  solution  of  salt  in  a 
\at  with  paddles,  and  the  paddles  run  for  half 
an  hour.  The  chrome  liquor,  a  compound  of 
potassium  bichromate  and  sulphuric  or  muri- 
atic acid,  is  then  added  until  the  bath  reaches 
50'  B.,  the  paddles  being  run  for  one  Iwur. 
More  of  the  chrome  liquor  is  then  added,  and 
die  paddles  run  for  three  hours  longer.  The 
remainder  of  the  chrome  is  then  added  and  the 
hides  left  until  the  tanning  is  complete,  which 
will  take  about  six  hours.  They  are  left  in 
the  tiauor  for  12  hours  longer  and  then  pressed 
and  placed  in  a  second  bath  of  sulphurous  acid 
and  finally  washed  with  a  solution  nf  hoiax, 
when  they  arc  ready  for  splitting  and  rqtan- 
tiaf  with  gambter  or  palmetto.  This  is  the 
process  oonnnonly  employed  in  making  calfskin, 
goatskin  and  ^ecpskin  leathers,  though  they 
arc  often  tanned  with  alum.  In  the  latter 
case,  when  the  skins  have  been  washed  and 
prepared  by  being  snibmittcd  to  processes 
closely  resembling  tnosc  already  described,  they 
are  separately  soaked  in  a  tepid  hath  Containin(( 
alion  and  common  salt  dissolved  in  water;  they 
arc  then,  withont  being  dried,  placed  in  heaps 
for  a  few  d.n  s,  .if'cr  wliit  h  they  arc  wrung 
out  and  dried  slowly  hy  exposure  to  air.  The 
alum  bath  for  10  skins  is  usually  prepared  by 
dissolving  0.70  kilos  of  alum  and  0.30  kilos  of 
common  salt  in  22.5  litres  of  boiling  water. 
Aluminium  chloride  is  produced  by  the  mutual 
action  of  the  salt  and  alum,  and  is  absorbed 
largely  by  the  skins;  the  cxcli-^  of  salt  appears 
also  to  aid  in  the  conversion  of  the  skins  into 
leather.  The  tawed  a:u!  dried  skins  are  soft- 
ened by  being  damped  and  stretched  between 
a  curved  iron  and  a  movable  steel  plate,  afte^- 
which  they  arc  .igain  dried.  Heavy  hides  are 
Mjmetimes  tawed  for  the  use  of  the  saddler  by 

Stewing  them  in  a  bath  C9ati^iwi>9  a  b^cr 
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quantity  of  alum  and  salt  than  that  mentioned 
atwvc,  drying  ihcm  and  then  rubbing  them 
with  lall'iw  licforc  a  charcoal  fire.  A  very 
stronj;  leailier  roa|y  thus  bc  prepared  in  a  com- 
parauvely  short  time.  Tbe  more  delicate  kinds 
of  leather  —  especially  dnt  for  making  Idd 
|^Ove$,  kid  shoes,  etc.,  arc  tawed  by  immersion 
in  a  hath  containing  alum,  salt,  yolk  of  eegs, 
whcafcn  flour  and  water.  The  oil  containcdin 
the  egg  yolks  confers  upon  the  leaiiicr  a  great 
degree  of  softness,  the  gluten  of  the  flour 
seems  to  aid  the  sldn  io  the  absorption  of  alu- 
minium chloride.  The  skins  are  stretched  by 
hand  and  rapidly  dried  in  the  open  air;  they 
are  then  damped,  placed  between  linen  cloths 
and  trodden  upon  until  they  become  soft. 
They  arc  finally  polished  by  rubbing  with  a 
glass  disc  smeared  with  white  of  egg  Of  a  SOltt- 
tion  of  tfum,  etc. 

Oil  tawing.— So  called  wadi  leather  or 
diamois  leather  is  prepared  from  the  skins  of 
deer,  sheep,  calves,  etc.,  by  tawing  them  with 
oil.  The  skins  haviiif^'  f>een  washed,  limed,  etc., 
in  the  ordinary  way,  are  repeatedly  rubbed  with 
animal  oil,  exposed  to  the  beaters  of  a  fulling 
machine,  and  dried.  The  oil  employed  is  tur- 
kev  red  oil.  made  by  treating  castor  oil  with 
•uiphuric  add.  Other  oils  have  been  employed, 
but  castor  oil  remains  the  only  oil  which  has 
been  successfully  <.iiiphona!rd  '  .\  small  quan- 
tity of  carbolic  arid  is  sometimes  added.  The 
slons  arc  stnichcd  and  sprinkled  with  oil, 
which  is  gently  rubbed  in  with  tne  hand;  thqr 
are  then  placed  in  bundles  in  the  fulling  ma" 
dune  and  exposed  to  the  action  of  the  beaters 
for  several  hours.  After  exposure  to  the  air 
the  skins  arc  aRtiin  rulthed  with  «ii!  and  again 
plaeed  under  the  l>caters;  these  processes  are 
rcfM-atcd  until  the  fleshy  odor  of  the  original 
skin  is  no  longer  perceptible.  By  exposure  to 
a  warm  atmosphere  a  process  of  gentle  fermen- 
tation is  originated  within  the  ddns,  whereby 
die  pores  are  dilated  and  the  oil  is  enabled  to 
pciu  tratf  the  mass  more  thoroughly.  The  cx- 
ct  (it  oil  is  finally  removed  by  washing  with 
a  ililute  warm  caustic  lye;  the  skins  are  then 
dried  and  dressed.  Wash-leather  is  much  used 
for  making  military  belts,  gloves,  socks,  etc., 
for  sttrskal  applications,  for  cleaning  gbss  and 
porcelain  and  for  polishing  jewelry.  A  great 
variety  of  other  processes  are  in  use  for  tan- 
ninii,  many  of  them  hcinn  patented.  These 
formulas  call  fiu  siuh  ingredients  as  witch 
hazel,  horse  chestnut^  poke-root,  crane's  hill, 
blacki>erry  roots,  persimmon  bark,  nicotin,  for- 
mic aldehyde,  sodium  nitrate,  chromium  chlo- 
ride, iron  sulphate,  zinc  sulphate,  etc.  For  spe- 
cific purix)se',  these  may  have  their  uses,  hut 
the  basic  protests  of  tanning  have  remained 
Uiii  Iiaiii.;ed  for  many  years. 

The  manner  in  which  tanning  is  conducted 
in  difli  rent  establishment  varies  much  in  dctal^ 
though  the  general  principles  arc  the  same. 
Instead  of  that  uniformity  in  the  commoner 
proce--<  s  which  niik;ht  he  expected  from  accu- 
rate kriowlcfl^'c,  each  tainier  trcasiiri  s  his  secret 
a>  tt>  the  lust  prt)Cess  fnr  ^riI.^iI:^;  alMuil  the 
cheinii  .ll  tt.insformation  which  it  is  iJieir  com- 
mon (  !ijic:  to  elTect ;  and  these  secret  methods, 
the  value  of  which  as  the  result  of  a  limited 
experienre  is  ine\ttably  overestimated  by  those 
whi  sr  kiMwlc'ikTc  is  confnu'd  to  that  experi- 
ence, prevent  comparison  and  the  rejection  of 
superfluous  and  perhaps  iiguriotti  opcrationa. 


The  trade  of  tanning  may.  howe> rr,  he  viid  to 
l>c  still  in  it.s  infancy,  and  it  must  he  adnuT'cd 
that  the  chemical  processes  in\ol\eti  arc  lu 
from  t>eing  solved.  It  was  only  at  the  end  of 
the  18th  century  that  sdcatific  methods  b^a 
to  be  amUed  to  leather-makmc.  and  altfaooib 
not  much  progress  has  hitherto  T«ern  made,  con- 
siderable activity  has  been  shovsn  in  the  purMut 
of  improvement  The  extreme  sl.jwiiess  ot  ih< 
process  of  leather  making  to  any  of  the  ordi- 
nary processes  of  tamring  has  afforded  a  stnMw 
motive  for  inquiry  as  to  the  poasiNKiy  el 
hastening  it  by  addidonal  contriTaitcea.  mvA 

time  has  liceii  saved  by  splitting  the  leatbfT 
as  it  ci  mt  s  from  the  lime  pits,  and  tanning  :b« 
thitiiu  r  splits  individually  The  necessity  • 
rcser\ing  the  solidity  and  tenacit>-  of  unspjt 
ides  seems  to  imliute  against  any  n^id 
method  of  progress  in  the  passage  of  the  taa* 
ning  agents  through  and  through  dtem. 

Bibliography.—  Flcmirsirs^'.  I.  A..  'Practi- 
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ning'  (Chicago  lOfb);  La  Croix.  F  W.  'The 
Leather  Specimen  Book ;  and  How  LeadKT 
is  Tanned*  (Milwaukee.  Wis..  1917)  ;  Proctor. 
H.  R..  'Leather  Industries:  Laboratorr  Book* 
(London  lOtW)  ;  Trotman.  S  R  .  '^T^eather 
Tradts  Chemistry*  (London  IWi;  \\.iu,  A. 
'Leather  Manufacture'  (London  ;  Wf!. 

J.  T.,  'The  Pucring,  Bating  and  Drenching  ot 
Skins>  (London  1912) :  United  States  Clinniv 
try  Bureau  Circular  110,  'Identification  of 
Tanned  Skins'  (Washington  19I3> :  Unhed 
States  F'oreinn  and  Domestic  Commerce  BtH 
reau :  Special  .\(;ents  Series,  No.  165.  'Tanaiag 
Materials  of  Latin  America*  (WasUnglOB 
1918)     Sec  Leathfjc. 

TANNINS,  or  TANNIC  ACIDS,  are  caa- 

pounds  of  hiRh  molecular  weight,  widely  d:»- 
trihuted  in  the  vegetable  kingdom.  Some  varw- 
ties  are  found  in  diseased  vegetable  tissues  or 
in  abnormal  growths,  while  others  are  prcMH 
in  the  different  parts  of  the  healthy  pbst 
Gallotannic  acid  is  present  in  gall-nuts,  caf- 
fetannic  acid  in  coflFce  beans,  morringa-tanrrn 
in  yellow  wood,  quercitannic  acid  in  oak-barV 
ellagitannic  acid  in  pomegranate  rind,  etc 
These  tannins  are  not  by  any  means  identical 
in  all  their  physical  properties  and  r>n;r  rh'-'t- 
cal  conduct;  still  they  possess  some  ch.ira-tr r.>- 
lics  in  (<mimoii  Tlu-\  .iri  iisiliIIn'  amr>rphoa». 
have  an  astringent  taste,  dissolve  in  hot  water, 
convert  animal  hide  into  leather  and  yield  dark- 
blue  or  green  precipitates  with  ferric  nks.  Of 
these  varieties  galh>tannic  arid  —  the  diief  cea- 
stituent  of  the  commercial  product  —  ha*  mere 
than  any  other  tannin,  received  the  attcnooa 
of  investigators  The  -^tatemeTits  in  tfdt  artide 
refer  chiefly  to  this  compound. 

Gallotannie  add  is  extracted  from  powdered 
galls  by  treatment  with  aqueotu  or  akohohr 
ether.  On  standing  the  liquid  separates  ioft^ 
an  upper  la>cr  containing  catlic  acid  and 
other  impurities  and  into  a  lower  la>cr.  fro« 
which  etude  tannic  acul  is  (>ht.iin<  .1  by  sp<>t)- 
taiieous  e\aiK.raUon.  From  this  product  im- 
purities may  t>c  further  removed  biy  irealmetsi 
with  dry  ether  in  which  the  add  »  iiuulaWt 
Ethyl  acetate  and  acetone  have  also  been  mcd 
(juite  cx:ciisi\ cly  f'  r  the  extraction  and  p^m- 
licition  ot  tannic  acid.  The  compound  has 
further  been  purified  by  trcaiiiic  its  waav 
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solution  or  suspension  with  lead  acetate.  This 
reagent  precipitates  a  lead  salt  which  is  readily 
decomposed  with  hydrogen  sulphide. 

Gailotannic  acid  is  an  amorphous  substance 
wiA  ao  astringent  taste,  soluble  in  water,  or- 
dbiiy  alcohoU  glycerine^  ethyl  acetate  and 
acetone;  almost  insoluble  in  dry  ether,  chloro- 
form,  benzene,  carbon  bisulphide  and  petroleum 
benzine.    Its   aqueous  solution   ^ivcs  an  acid 
reaction  with  litnuis,  allhoufih  its  acidity  can- 
not be  determined  by  direct  titration,  an  indi- 
cator bdng  IMracticaJly  valueless.  With  pure 
fiwrn  salta  a^ueons  solutions  of  tannic  add 
eive  no  colorataon  at  first,  Imt  a  color  is  soon 
developed  liy  atmospheric  oxidation  and  a  blue- 
hlack  pret:ii)itaie  is  ultimately  formed.  With 
ferric  salts  a  bluish-black  precipitate  is  at  once 
formed;  this  reaction  is  taken  as  a  basis  for 
the  use  of  the  compound  in  the  preparation  of 
biue-black  inks.   Cold  alkaline  sohitions  of 
tannic  add  absorb  atmospheric  oxygen  very 
readily,  forming  highly-colored  oxidation  prod- 
ucts.  Tannic  add  solutions  form  precipitates 
v.ith  many  metallic  salts,  with  a  number  of 
mineral  acids,,  with  nearly  all  alkaloids  and 
glucosidcs  and  with  gelatin,  albumin  and  starch. 
Animal  hide  kept  in  a  solution  ol  the  add  is 
gradually  converted  into  leather.  At  215*  C. 
tannic   acid   decomposes   into   water,  carbon 
dioxide,   pyrogallol  and  metagalUc  acid  and 
with  boiling  dilute  sulphuric  aod  it  if  kqrdro- 
lyscd  into  gallic  add. 

Tamic  add  is  exteoiively  employed  in  the 
process  of  tanning,  in  the  flttnufactim  of  sallic 
and  pyrogallic  acids,  in  the  preparation  ot  inks 
and  as  a  mordant  in  dyeing.  With  formalde- 
hyde it  forms  a  condtn.satinn  product  which 
i>  used  in  the  manufacture  oi  hygienic  fabrics. 
Tannic  add  has  also  found  extensive  applica- 
tion in  medidnc.  It  is  recommended  as  an  anti- 
dote to  metallic  poisons  with  which  it  usually 
forms  insoluble  precipitates.  It  is  employed  as 
an  astringent  to  prevent  excessive  secretion  in 
ulcers  and  sores  and  to  check  bleeding.  Tan- 
tiller,  (taiuiyl  triacetate),  tannocol  (gelatin 
tannatc),  tannalbin  and  bismuth  tannate  have 
been  prepared  and  employed  in  intestinal  ca- 
urrh.  Mercnrous  tannate  has  been  used  in 
syphilis,  tamiochrora  in  skin  diseases.  tamio> 
bromine  in  the  treatment  of  scalp  diseases. 

Although  oak-bark,  gall-nuts  and  other 
natural  sources  of  taniiir  acid  had  been  used 
by  the  ancients,  the  compound  was  first  isolated 
and  described  by  Scheele  in  1787.  Berzilius 
(1S27)  assigned  to  it  the  formula  CwHuOn. 
Liebig  (1834)  modified  this  to  CmHhAi.  In 
1830  Mulder  called  attention  to  the  hydrolysis 
of  the  compound  into  gallic  acid.  Strecker 
(1852)  claimed  that  tannic  acid  was  a  glu- 
coside  in  which  three  molecules  of  gallic  acid 
cooibined  wiA  one  molecule  of  glucose;  while 
dhers  up  to  the  present  day  have  contended 
iSat  tiie  purified  substance  contains  no  sugar. 
In  1870  Schiff  claimed  to  have  converted  gallic 
add  into  tannic  acid  by  a  process  of  condensa- 
tion He  called  his  product  digallic  acid  and 
i-signed  to  it  the  formula  CuHmOs,  which  had 
ilso  been  adopted  i'y  some  earlier  investi^ltors. 
Schiffs  digallic  add  formula  remained  imque*< 
tioned  for  many  years,  but  in  1890  Ph.  van 
Ticghem,  C.  Scheihlcr  and  others  made  the 
observation  that  tannic  add  was  optically  active, 
a  vmperty  diat  rendered  Sdiifi*!  diguUc  add 
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formula  improbable.  After  several  years  of 
study  Nierenstein  (1908)  announced  the  con- 
viction that  tannic  acid  was  a  mixture  of 
SchifT's  digallic  acid  and  optically  active  leuco- 
tannin.  While  Emil  Fischer's  researches  with 
the  carefully  purified  substance  pointed  to  the 
conclusion  that  tannic  acid  might  be  considered 
as  a  compound  of  one  molecule  of  glucose  with 
10  molecules  of  gallic  acid.  The  hydrolysis 
of  the  compound  into  glucose  and  gallic  add. 
as  well  as  its  synthesis,  are  cited  as  possible 
confirmations  of  this  view.  At  the  same  time 
it  is  frankly  admitted  that  the  question  of  struc- 
ture has  not  received  its  final  settlement. 

Of  late  years  compounds  showing  the  prop- 
erties of  tannic  add  have  been  prepared  by 
synthetic  processes.  Of  these  so-called  «Syn- 
tans,»  Neradol  and  Neradol  D  deserve  men- 
tion. They  arc  olitained  by  heating  phenol  sul- 
phonic  acids  with  formaldehyde.  It  is  claimed 
that  the  amount  of  Neradol  required  to  tan 
skin  is  less  than  of  any  other  vegetable  tannin. 

V.  S.  Babasinian. 
Lehigh  I  htiversity. 

TANOAN,  ta'nd-an,  or  TAHANO,  FAM> 
ILY,  a  Itngnbtic  stock  of  American  Indians  vor 
habiting  a  group  of  pueblo  villages  in  the  upper 
Rio  Grande  Valley,  New  Mexico.  The  chief 
of  the  modern  villages  are  Isleta,  Jemcz, 
Picuris,  Pojoaque,  San  Ildcfonso,  San  Juan, 
Sandia,  Santa  Clara  and  Taos.  They  arc  con- 
sidered the  most  representative  pueblo  group, 
and  are  probabhr  the  most  andent  of  the  pueblo 
settkmenls.  The  villagers  who  number  about 
9,000  haTe  not  perceptibly  advanced  in  civiliza- 
tion, from  the  descriptions  given  of  them  by 
Spanish  explorers  who  first  visited  the  villages 
nvrr  three  centuries  ago.  Deriving  their  name 
from  Tahano,  the  Indian  name  of  the  chief 
Tano  pueblo,  they  then  inhabited  a  number  ol 
Other  villages,  now  in  ruins,  in  Mexico,  Texas 
and  Arisona  groujped  imder  the  names  Tano, 
Tcwa,  Tigua  ancf  Piro.  Consult  Bandelier, 
H.  F.  A.,  <Thc  Indians  of  the  Southwestern 
United  States.  188I>-8S>  (Bostoo  1800-92). 

TAfJON,  ta-t"i6n'.  a  strait  in  the  Philippine 
Islands  betweeti  t  ebu  on  the  east  and  Negros 
on  the  west ;  the  northern  entrance  is  20  miles 
wide  and  the  southern  entrance  five  miles;  the 
lo^rth  is  103  miles.  The  shores  are  steep  ai^ 
generally  free  from  obstructions;  there  are  a 
number  of  important  towns  on  its  coasts. 

TANREC,  or  TENREC,  a  eenus  (Cen- 
tetes)  of  insectivorous  mammals,  aistingutshed 
by  the  elongated  muzzle  and  the  short  rounded 
ears.  The  body  is  covered  on  the  upper  sur- 
face with  spines  and  bristles ;  no  tail  exists. 
These  animals  inliabit  Madagascar,  the  most 
familiar  species  being  the  ccntctes  ecaudatus, 
while  other  si>edes  are  the  tcndrac  or  spiny 
tanrec  (C.  spmosus)  and  the  banded  tanrec 
(C.  maaagaseanensis).  The  C.  ecauda^Hs  is  an 
animal  of  about  the  size  of  the  European 
hedgehog,  but  with  a  larger  body,  the  legs 
being  also  more  elongated.  The  quills  or  spines 
are  yellowish  at  their  bases  and  black  toward 
the  tips.  These  animals  hibernate  like  the 
European  hedgehogs  and  live  in  burrows,  whidi 
they  excavate  by  means  of  their  strong  daws. 
They  do  not,  however,  possess  the  power  of 
rolling  themselves  up  into  a  bail-likc  form 
for  defense.  The  food  eonsists  of  insects,  rcp> 
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tiles,  e(e.  All  three  specie*  are  eaten  by  the 

n.TiM  --  <'f  Nf adanascar. 

TANSY,  a  tninpoMic  hi-rb  {Iiitiacttunt 
julgarc),  iiiirtMjiKctl  into  America  from  the 
norihcni  Old  World.  It  is  a  familiar  weed  of 
waste  latuls  and  roadside:*,  probably  escaped 
from  old  hcr!>  trArdcoa  ami  maintaining  iu 
sution  with  vi(;<>r— a  diaracteristtc  which  Is 

said  I"  li.ivc  >iiK^,'isti  il  the  Grcfk  name 
Athanasui,  "inimorlaliu,"  which  has  Ikcii  cor- 
rupted itito  "tansy."  It  is  a  handsomi  pl.int, 
with  dark-grccii,  deeply  cleft  and  pionautid, 
fcm-like  leaves,  numerous  on  an  erect  stem 
about  three  icct  hicb,  whidi  it  topped  by  some- 
what dense  corymbs  of  flat,  bntton-like.  ^Id- 
culorcd  heads  nf  raylcss  flurcts.  It  ha^  .i  rank 
citlor  and  Mittr.  arnmalic  tl.nor.  wlm  )i  i  luscd 
it  to  Ik:  used  formerly  as  ;i      a -I'l-ni^:  hcrh,  a 

{practice  now  practically  obsulcic.  The  add 
nice  contains  a  volatile  oil  that  is  ver>-  poison* 
ous,  yet  tansy  was  a  popular  antbdmintie 
and  stomachic  drug  and  still  holds  a  place  in 
materia  mcdica  as  an  aromatic  Mttcr  and  irri- 
tant narcotic;  it  is  rnipio>cd  to  rclic\  i  the 
pain  of  ulicrs.  '.iiii>cs  and  rheumatism.  White 
tansy  the  sucezcwort.  and  several  pther 
plants  of  similar  aspect  are  also  called  tansy; 
while   Arijcittiiia  aiisr'hui   is   the  goose-tansy. 

TANTA.  or  TANTAH.  tan  ta.  l-.pvpt.  capi- 
tal of  the  provMict  of  («liarl>ieh.  in  the  Delta, 
about  S.'i  miles  by  rail  north  of  Cairo.  It 
has  larRe  pttUk  buildings,  a  palace  of  the 
Khedive,  baaaars  and  three  in^rtant  amraal 
fairs.  The  centre  of  education  is  the  Ifosque 
of  F1  Ahmadi  wljcre  in  I'>14  2.H(V>  sttidcnts  and 
IKl  professors  were  rcgi&tcrcd.  Pop.  about 
59,0CW. 

TANTAJLITB.  A  rare  mineral  constsdng 
of  tantalite  of  iron  and  manganese,  with  72.4 

per  cent  of  tintahmi  when  pure  An  important 
Source  of  ih.it  iin  tal.  at  one  time  used  ex- 
tensively for  fil  itiii  lit-  for  iftcainlevcetK  elec- 
tric lamps;  obtauicd  in  Black  Hills  of  South 
Dalcota  and  in  Virginia. 

TANTALUM,  chemical  symbal  Ta,  atomic 
wt  ik'Iit  ISJ,  is  a  rare  clement  tound  by  Kkeberg 
<lN).^i  1(1  .1  mineral  afterward  called  tantalite 
l-elatOt)  ol'tained  from  Finland.  It  is  also 
ound  in  the  minerals  samarskite,  yttrotantalite 
and  fergusooite.  The  other  rare  element  co- 
himbinm  is  usual  I  v  found  with  it  The  OMtal 
is  ohinincd  hy  heating  the  potassiltm  and 
tantalum  fluoride  with  metallic  potassium  and 
extracting;  the  pot.issium  fluoride  with  water. 
It  is  a  black  substance  with  a  metallic  lustre, 
insoluble  in  sulphuric,  hydrochloric  or  mtric 
adds  or  aqua  regia,  but  soIul>lc  in  hydrofluoric 
acid.  Like  columbitrai  it  ignites  when  heated 
in  the  air.  forming  tantalum  oxide.  TatOk  This 
oxide  uniits  witn  certain  metallic  oxides  or 
h\<lroxide.s  to  !•  im  ion)poitn<!s  called  tantalates 
which  may  In  consiilrre<l  as  deri\e>l  Irom  hypo- 
tfieticnl  acids  callol  t.int.tlic  acids  Tantalum 
is  used  in  the  manufacture  of  electric  lamps. 
It  is  fotmd  in  pegmatite  veins  in  the  Black 
Hills  of  Sotilh*nako(a  and  at  other  places  in  the 
United  State*;.  The  chief  supply  comes  from 
Australia  am!  Scindinavia. 

TANTALUS,  tiin'u-lus.  in  Greek  mvtb- 
olog>'.  knit;  of  rhrvida  or  Lydia;  son  of  Zens 
or  Tm.  lus  Tradition  does  not  agree  as  to 
the  crime  by  w^ch  he  forfeited  the  favor  of 


Zeus  and  ncriled  condign  punishment.  Ac- 
cording to  one  account  he  offended  Zeus  by  his 

perfidy;  according  to  another  he  stole  a«-<« 

the  nectar  and  am!>rosi.i  from  hravtti.  .md  x 
third  story  is  that  he  murderi d  his  own  w^n 
I'elops  and  ser\ed  him  iii>  tot  >ome  of  ih< 
gods.  Homer  rq»rcscnts  him  as  standing  up 
to  his  throat  in  water^  with  the  most  debcious 
fruits  hanging  over  hu  head,  which,  when  he 
attempts  to  quendi  his  thirst  or  to  appear  fab 

huii^'er,  elude  his  vjrasp  .^ccorditii:  to  Pmdjr 
a  jijte.it  rock  is  suspt  iidcd  over  his  bead,  which 
const. iiulv  threat!  11^  to  fall  and  crush  hiai. 

TANTIA  TOPI,  mt'M  t6'p«  («ihe 
weaver  who  became  an  artitteryman*) :  b 

Rithur,  near  Cawnpore,  India,  ahout  I8IQ;  A 
IS  April  185Q    Rchel  hailer  during  the-  Indian 
Mutiny  of  1837    He  (hspl.iyed  m. irked  .i^ili'v 
beginning  as  a  lieutenant  of  Nana  Sahih.  after 
the  flight  of  the  btter  into  Nepal,  he  assumed 
command  and  ooniimied  the  war  for  months^ 
putting  the  Englidi  to  no  end  of  trouble,  bcinft 
the  last  rebel  in  the  field    He  was  finally 
tured.  tried  and  handed  in  April  1859. 

TANTRA,  the  name  givcS  in  Hindu  refi- 
gious  lore,  to  dialogues  between  the  god  Siva 
and  Ms  bride  in  one  of  her  many  forms,  hot 

chiefly  as  Uma  and  Par\ati.  The  Tantrikas  ^r 
followers  of  the  Tantras.  consider  them  i 
fifth  Veda  and  attrilnite  to  them  otiual  antiqui'v 
and  superior  authority.  In  them  is  found  ii>- 
stmction  in  the  methods  of  acquiring  six  so> 
peiior  faculties,  as  what  would  now  be  termed 
chirvoyance.  second  sight,  observation  on  the 
astral  plane,  leaving  of  the  physiral  .bofr. 
etc  Meditation  and  its  results  is  dealt  with 
at  irteat  h  iii.;i!i,  I  rcathing  instructions  arc  er^m 
that  snt!i;esf  modern  Yogi  practice  and  theft 
is  instruction  in  the  lan^iages  of  animaU  Con- 
sult <The  Tantra  of  the  Great  Liberator* 
(trans.  London  1913).  See  TmnA. 

TANTUM  ERGO,  t.in-tum  erVo.  the  h\T— 
sunp  in  the  Roman  Catholic  Chiuch  at  bene- 
diction with  the  Holy  SacramenL 

TANZIMAT.    Sec  Tt  hkev,  Cmcrnmrnt 

TAO  TE  KING.  Laotze.  author  ot  ibc 
«Tao  Te  King.»  "Hook  of  the  Way  and  V'tr«M»* 
lived  in  the  6tb  century  a.c,  and  was  Iniipcr 
of  the  archives  at  the  capital  of  the  Ona, 

where  Kongtse  (Confucius)  visited  htjc 
Later  many  legends,  borrowtd  from  Buddhism, 
gathered  around  his  memory,  until  he  licranie 
chief  deity  of  the  Taotsts  and  his  'Tao  Tc 
King'  their  chief  scripture.  (See  Taoksm). 
The  *Tao  Te  Kin^*  trcaU  the  world,  nan. 
moralitv  and  politics  in  reference  to  Ttoi, 
variously  translated  Way.  Word.  Reason, 
Nature.  God  An  understanding  of  the  *Tjo 
Tc  Kinii'  is  greatl\  anlc  l  1  \  familiantv 
P.rahmanic  and  other  mysticism,  and  Douglas 
even  sujiposes  that  Laotze  deri\Td  his  doctrine 
from  liidia;  but  if  so  he  thoroughly  asstmilaird 
it  to  the  Chinese  mind,  while  his  references  m 
Chinese  antiquity  indicate  onginaKty.  In  aay 
case.  Tao  is  distinguished  from  the  ontological 
Brahma  by  the  characteristic  Chinese  )>tre«« 
upon  its  ethical  content  Tao  is  the  Af'solnte 
which  unfolds  its  mysterious  nature  into  Shane- 
ti  (the  Chinese  personal  god),  the  nitu>ral 
world  and  moral  man:  and  will  finally  with- 
draw all  three  again  into  itself.  After  introdnr* 
ing  his  Tao,  Laotze  passes  from  one  theme 
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to  aiK^er  wltlioiit  logical  seqttence,  but  always 
nmiitng  to  excnmlifjr  the  working  of  Tao. 
fiinted  as  usual  with  the  Chinese,  to  the  moral 

and  political  spheres.  Laotrcwas  no  philosophic 
dreamer;  but,  like  his  prrat  rival,  Koiigtsc,  was 
offering  a  remedy  for  the  froiihloiis  times  in 
which  they  lived.  Laotze's  remedy  was  a  re- 
turn to  Arcadian  sinvfidQr,  such  as  existed  be- 
fore rales  and  laws  were  devised  or  needed. 
With  diis  pesnmistie  rejection  of  entire  hiunan 
cuhure,  Laot/c  constantly  joins  rejection  of 
its  base  features,  such  as  ambition,  pride, 
loquacity  and  prccd ;  while  he  commends  its 
obscure  and  weak  but  indispensable  elements. 
In  the  cour.«!C  of  this  exposition,  many  a  gem 
of  insight  is  brought  to  light,  though  often 
embedded  in  dull  earth. 

Selections  from  the  *Tao  Te  King\— 
•Therefore  the  sapc,  in  the  exercise  of  his 
gov criimcnt.  empties  the  peoples'  minds,  fills 
their  bellies,  weakens  their  wills,  strengfthens 
their  bones.  He  constantly  tries  to  keep  them 
vithoDt  knowledge  and  without  desire,  and 
tvbere  diere  are  tfiose  who  have  knowiede^e, 
to  keep  them  from  presuminp  to  act  on  it. 
VNTiere  there  is  this  abstinence  from  action, 
good  order  is  universal." 

•There  is  no  lytuilt  greater  than  to  sanction 
ambition,  no  calamity  greater  than  to  he  dis- 
oimtented  with  one's  lot,  no  fault  greater  than 
the  wish  to  he  getting.  Therefore  the  suffi- 
ciency of  contentment  tS  an  cndnring  and  un- 
changing sufficiency.* 

""To  those  who  are  Rood  to  me,  I  am  good; 
and  to  those  who  are  not  good  to  me,  l  am 
also  good,  and  thus  all  get  to  be  good.  To 
those  who  are  sincere  with  me,  I  am  sincere: 
and  to  those  who  are  not  sincere  with  me,  I 
am  also  sincere,  and  thus  all  get  to  he  sincere. 
The  sage  does  not  accumulate  for  himself.  The 
more  that  he  expends  for  others,  the  more 
floes  he  possess  of  his  own ;  the  more  that  he 
dves  to  others,  the  more  does  he  have  himself.* 
Consult  Lttge,  J.,  «The  Texts  of  Taoism^  (2 
irots^  in  *S»cnd  Books  of  the  East*)* 

Edmund  Bucki^y. 

TAOISM.  Taoism  ranks  with  Confucian- 
ism and  Buddhism  as  the  three  inreat  tefigions 

of  China,  which  amount  in  practice  to  one  re- 
ligious compound,  wherein  Confucianism  is 
politico-moral  and  ceremonial,  Taoism  is  re- 
liKious  and  magical,  while  Buddhism  deals  m 
metempsychosis  and  the  future  life.  Only  the 
priests  are  exclusive  followers  of  either  Taoism 
or  Buddhism.  There  are  even  "temples  of  the 
Aree  doctrines,*  where  idols  of  Buddha  and 
Laotze  stand  on  either  ^Mde  of  Kongtre.  The 
Chinese  ask  about  a  rehgion  not,  "Is  it  true?* 
but  "Is  it  moral?*  Tested  thus,  all  their  re- 
ligions-seem  to  the  Chinese  acceptable. 

Taoism  is  the  folk- faith  of  the  Chinese, 
primitive  but  receiving  various  accretions 
through  the  centuries,  such  as  a  corrupted  form 
nf  '-aotze's  doctrine  of  the  Tao  (from  which 
Tn  ii  rn  lakes  its  name)  in  the  6th  ceiilurv  n.c , 
'■■  iiui^it.  uui  deified  as  Yu  ^^wang  in  the  7th 
remury  a.i>.  and  Kwanti  a  soldier  deified  as 
War-j2od  only  in  1828.  Especiallv  in  the  three 
centuries  b.c,  emperors  and  folk  alike,  under 
the  leadership  of  Tapist  pricatSk  neglected  labor 
to  search  for  the  elixir  of  Kfe  and  for  power 
to  transmute  base  metals  into  pold.  Thus 
Taoism  came  to  include  most  of  the  national 


hero-worship  and  nature-worship  (of  a  type 
lower  than  Confucianism)  and  most  of  the 
divination   and  magic,  the  latter  including 

fangshui,  the  Chinese  geomancy,  according  to 
which  the  location  of  a  house  or  a  grave  de- 
pends on  supposed  magnetic  currents,  the  azure 
dragon,  the  white  tiger  and  the  like.  This  folly 
is  stroii|[  enough  ^to  form  tfie  chief  obstacle  to 
civil  engineering  in  China,  as  when  a  telegraph 
pole  would  disturb  the  fangshui  of  a  region  or 
a  railway  that  of  a  cemetery! 

The  Rods  of  Taoism  furnish  a  Rood  index 
to  its  heterogeneous  oripin.  The  San  ChiuR. 
"Three  Pure  Ones,"  are  simply  a  triplication  of 
Laotze,  done  to  correspond  with  a  Buddhist 
triplet.  But,  since  these  are  sunk  in  contem- 
plation, the  superintendence  of  mundane  aifairs 
falls  to  Yu  HwauR  ShanR  Ti,  "Gemmcfjus 
SovcreiRTJ  God."  The  first  elements  have  Souls 
which  rose  to  become  the  five  planets  and  thus 
divine.  Man^  stars  are  deified.  The  Drap;on- 
Idng,  a  familiar  feature  of  CMucse  processions, 
seen  even  in  America,  represents  water  in  its 
varied  forms  and,  therefore,  has  numerous 
temples  Tieside  seas  and  rivers  and  is  discerned 
among  rain  clouds.  Sun  cult  survives  in  the 
bonfires  of  the  sprinp  festival.  Licentious  fes- 
tivals were  long  ago  suppressed  in  accord  with 
the  politico-ethical  nature  of  the  dominant  Con- 
fucianism. Sacred  animals  are  the  fox,  snake, 
hedgehog  and  weasel ;  sacred  trees  arc  the  cas- 
sia, willow,  banyan,  pine  and  peach.  To  the 
ancestral  tablets  and  an  image  or  picture  of  the 
Kitchen-god  (originally  a  Firc-god)  found  in 
every  Chinese  house  the  Taoist  adds  certain 
other  figures  according  to  locality,  trade  and 
preference. 

Taoism  worships  also  certain  culturc-Rods 
who  preside  over  various  vocations.  Thus, 
students  revere  VVan-chauR  (a  deified  scholar) 
as  God  of  Letters,  soldiers  worship  a  deified 
soldier  a*  Kwasiti  the  God  of  War.  and  trades- 
people worship  Tsai-Shin,  God  of  Riches.  Be- 
sides sudi  great  gods  there  are  innumerable 
shin  "spirits,*  of  whom  Chinese  live  in  dread 
by  day  and  especially  night. 

The  priests  of  Taoism  are  probably  cognate 
willi  the  siuuHam  of  Siheiia,  hut  its  monks, 
nuns,  pope,  nwnasteries  and  temples  were 
copied  from  Buddhism.  These  priests  conduct 
the  ritual  for  the  city  and  Slate  R(k1s,  purify 
streets,  houses  and  ])crsons  from  evil  spirits, 
and  prepare  paper  amulets  for  pasting  on  door- 
ways to  exclude  spirits.  Though  Taoist  priests 
marry,  their  vocation  is  not  hereditary,  they  are 
recniiied  from  the  lowest  classes,  are  ignorant 
and  immoml,  and  are  generally  despised  hy  the 
literati,  the  learned  officials  of  China.  From 
lhe,se  priest-mapicians  one  must  distinguish  the 
monks  who  observe  I.aot/e's  principles  by 
celibacy,  seclusion  and  mystical  communing. 

The  Taoist  scripture  is  far  less  the  recondite 
*Tao  Tc  King'  (q  v.)  of  Laotze  than  "The 
Tractate  of  Actions  and  their  Retributions,*  an 
anonymous  tract  composed  about  the  11th  cen- 
tury A.D.,  which  is  universally  popular.  Its  212 
brief  statements  fall  into  five  sections.  The 
first  of  these  declares  that  happiness  follows 
virtue  as  misery  follows  vice;  the  second  states 
that  "siarits  in  heaven  and  earth.*  in  "the  great 
Bear  constellation*  and  within  "men's  person* 
execute  this  earthly  theodicy  by  deductiuR  some 
days  from  a  man's  life;  the  third  specifies  the 
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\irtt)i  -  man  must  practirc  .irifl  ihclr  rt  ward  in 
r.uk;iiE;  him  an  "immortal ',  :lu  f  ji.tili.  .nul  by 
far  the  Ioiikcsi.  names  the  vices  he  tmisi  slim,  ; 
while  the  fifth  provides  for  repentance  aud 
enacts  a  new  rtilc  of  dieodtcy.  The  tract  IS 
charartchMicaliy  Chinese,  ajirednR  with  Con- 
fucianism in  its  stress  u|K>n  morality  and  in  its 
beliei  in  an  earthly  theodicy  ;  but  its  doctrine  of 
the  immortals  probably  originated  from  Bud- 
dhism. Another  popular  rcli^pous  tract,  the 
•Book  of  Secret  Blessings,"  expresses  in  Ml 
words  brief  mnral  rules  uith  a  flavor  cqu.ill>  -f 
Taoism.  Confucianism  and  Buddhism,  by  all 
of  which  indeed  it  is  approved  In  subseoucnt 
centuries  Taoism  further  adopted  from  Bud- 
dhism its  doctrine  of  hells  and  it  exhibits  in  its 
temples  realistic  figures  of  the  damned  utHlcr 
loriurc.  P'orcigncrs  name  such  a  temple 
"Chamber  of  Horrors,"  and  its  gruesome 
spectacles  arc  well  adapted  to  terrorize  the  ob- 
ttise  minds  of  the  Chinese  masses. 

Consult  Mavers,  W".  F..  "The  Chinese 
Reader  s  Nfanuai'  (1874);  F.dkins.  J..  'Religion 
in  China*  (1884);  Douglas.  R.  K.  'Con- 
fucianism and  Taoism'  (I£87);  Legge,  J., 
•The  Texts  of  Taol8m,»  2  voli.,  io  <Sacred 
fiooks  of  the  East.' 

Enirirxo  Buckley. 

TAPAJOS,  ta-pa-zlin/,  Bi.izil.  ,1  trii-iii.iry 
(»f  the  .Xmazon,  formed  by  the  conilucncc  ot  the 
Arinos  and  Juruena,  which  rise  on  the  edxe  of 
the  Uraiilian  plateau  in  the  sute  of  Mat  to 
Grosso.  The  main  stream  is  at  first  hemmed  in 
by  mountains  and  obstructed  at  in1rr\;il>  l)y 
rapids,  but  after  it  enters  ilu  uf  f'ar.i  ii 

is  .t  !'toad  and  deep  s:i<.i:ii.  It  inters  the 
Amazon  at  Santarem  in  about  lou^  54  JU'  VV. 
A  few  miles  above  its  mouth  it  broadens  into 
a  lake-like  expansion  12  mii(  s  wide  and  75  miles 
lonff.  The  ri\cr  is  1,040  mile*  lonff  and  steam- 
er- p')        ■■        -""Hi  nii'-  - 

TAPESTRIES.  The  penstromata  oi  the 
ancient  BabvlomMU  were  highly  praised  by 
Lncrctius,  Plautut.  Stichus,  Martial  and 
Italictis  and  have  been  considered  as  tapestry 

work  I'f  s  ■tti(  rc'iiil  T'i,«t  thty  were  a  costiv 
and  gt(.«tit>  .iJiiiii  ctl  prtiiluci  i»  proven  by  suih 
facts  as  that  Metullus  Scipio  paid  800.000 
•^cMcrces  (alwtit  S40,OUO>  of  their  money  tor 
Mu  h  Mork  and  Xcro  4.000,000  (about  $300^). 
Homer  writes  of  tapestries  of  great  beauty 
woven  by  the  Greeks;  the  Book  of  F^jtodos 
speaks  of  wmVu.  Ii.inkinK'^  d<»ne  bv  the  Hebrews. 
But  all  tb«:>t.  i!}j>  ij.ivc  !>een  enibr«iideries  and 
not  woven  on  a  loom,  for  it  n  certain  the 
'Sarraxinuijt  carpets,"  made  earlier  than  the 
l2lh  century,  were  of  cmbroitkrv  work,  not 
woven.  The  wails  of  many  iLumpean  Ccin- 
itnental  churches  and  tintici-ly  palaces  were 

rovi  red  \\i\h  h:i;h  warp  ihuulf  i:  -  '  tapestry 
h,ini:in»;s  by  ihi-  l.^th  century,  Ami  ilu-  tentcr- 
bi  (  ki  .(It  1  niritl  fit)  the  walls  t<|  halls  in  man- 
s;miik  Ml  tin-  I4ih  ceiiuirv  irnm  which  the 
fapt-trK-     Win     SItspentled.      (ert.iin  textile 

iabnrs  have  U-cQ  iwcarthed  from  the  remains 
t»f  the  ancient  Panopolis  (Fayoum)  which  are 

true  t;ii>estric»  in  (n:r  modern  sen>c  oi  th«? 
wi  ril     Thr  hi>.iiir>   nf  their  pr<"luiinin  is  in 

liiMili'    I'Ul    (In  V    (l.iw  buTi  C.lllc<l   '•    itjil'i;  Iij>fs- 

ttRs,"  They  <l.(!c  from  dillerent  period*  TTiu^- 
ing  from  the  2J  \<'  ihe  8ih  ot  •>th  cenluries  and 
have  alway>  been  discovered  in  tbe  form  ot 
narrow  strips  attached  to  clothuig  as  a  border 


decoration.  These  very  ancient  pieces  dlspby 
crude  decorative  designs  in  several  color* 

Gothic  Tapestriea,—  fJy  the  IJih  centun. 
incited  by  the  Oriental  works  of  art  Nfoo|^ 
back  by  the  relurninff  Crusader-,  Kurope 
Started  an  era  of  industrial  art  work.  Flandm 
progressed  most  rapidiv  in  the  art  of  wravinf 
tapestries  and  her  'imaged  doihs*  (draft 
intagis)  produced  at  Arras  quickly  biecaBve 
famous;  so  much  so  that  the  term  •arras* 
soon  became  the  famiUar  name  for  tapestry 
<iiid  still  remains  so  in  some  languages.  Bros* 
seis  became  the  next  centre  of  this  industry  to 
be  followed  bv  Valenciennes  and  Toomay. 
From  the  last  half  of  the  1 5th  century  to  the 
middle  of  the  16th  century  tbe  richness  *i>d 
pure  bc.iutv  uf  the  "'intlm'*  we.ivitvs  pr-  ducnj 
have  catued  tiie  penud  lu  be  termed  the  Lroldeti 
A^^e  of  tapestry;  it  is  frequently  referred  to  as 
the  "Gothic-Renaissance.''  Arras  and  Paris 
were  now  vicing  with  each  other  as  the  pc»> 
ctpal  centres  of  production.  Fvcrv-  royal  coun 
and  every  baron  ^  and  kni^t  show  cd  en- 
thii>l.isiic  enerra^  in  acquimi;;  tli..  m-  l  j\ely 
covering:,  to  hide  the  barcncs»  ut  iht;  ttdnr 
walls  and  to  act  as  curtains  for  the  dcxir  open- 
ings of  their  castle  interiors.  The  work  of  tbe 
tapestry  ateliers  was  pushed  strenuously  to  meet 
the  ^cat  demand;  and  when  Paris  fell  to  the 
British  arms  whole  Flemish  provinces  were 
i;ivrn  ovt  r  to  the  in(!ti>iry  t.>  nit  i  :  :f.r  s;tiJ 
greater  demand.  Iliit  ihc  pcrstcuuons  oi 
Charles  the  Bold  dr^ive  the  weavers  (U77| 
from  Flanders  t(>  T>niik;  a  more  fiourishing  in- 
dustry to  Brussels  uul  Bruges  to  the  loss  l.( 
Arras  and  Liige.  The  tapestry  products  dating 
from  1483  to  T5t5  are  generally  considered  by 
cr/iiiiuissetirs  .is  ihr  K;reate>t  acliievemr-.ij  i.f 
the  v\4.u\tis'  luonis  kiKivsii  irom  iht  I'mm  lA 
pure  art.  But  these  luMuuful  hangine- 
not  confined  u^  (he  castles  of  royally  and 
n  jl'ilit\,  lUr  i!)c  wealth-  merchants  ac(|iurcd 
them  and  displayed  them  from  windows  and 
halcomes  for  the  admiration  of  the  passinjt 

crowd  when  ;he  >tteel>  wen  dcciratcd  i.n 
honor  of  ro%  .i!  .iiu!  i  i\  ir  ;)ri «  e->ii 'iis  .tviX  ietr* 
Tbe  .i!  tournaments,  uere  k;.i\'  with  t 

rich  dcruralions.  With  the  advance  ol  time 
we  find  primitive  stiffnes*  in  depiction,  entailed 
with  tbe  Byzantine  infliMnee  and  rrrlniaiikst 
demands,  gradttally  pass  to  the  soft 

naturali>tic  expression     The  k're.if   >p.u  e  fnr* 
merlv   divided   up    into    numerous    >eei;r%  hrw 
iiu.-xiiii  srii.ir.um.-  rtioiit-  ..t  Gothic  Col  urn  ns  and 
arclies.  now  becomes  one  of  scenes  yendinf 
into  one  another,  later  to  be  given  over  to  one 
main  scenic  picture.    The  backgroonds  that 
io  the  early  Gothic  we^iven  were  orr«pied  K 
dense  masses  of  pLint  life  I'an  CJrirntal  de<T»r»- 
tive  method,  doubtless  ^.<,niirr<)   thr(iu*?h  th* 
Ciir^.i,!,  ,  )  and  kririii,  [1  id       ,is  "  \  er 'iiirt  >. pi-i 
to  latui»kapr«i  a»d  caatles  l.irkiric   in  prr^prc- 
tivc.    These  verdures  are  known  i<    -he  aor- 
tionecr  and  his  caialoRue  as  ''inille<6cttrs'  on 
aceooni  of  the  many  Utile  MoMOoa  pe«pii« 
opt   from   the   leafage.     Another  distinnitr 
style  WTis  called  "a  personnag:es*  crowded  in 
the  b  r  k.;T' i  itnl   wiih   c,-r<  't)^   •itrc  inunc  !rr«n 
hills,  cliiiii  ho.  p.tlacev    lielongtng  to  this  earlv 
pernxl  of  une-iualed  art  we  find  such  talented 
tapissitrs  as  N'uolas  (or  Colin)   &«asHc  thr 
Parisian,  ol  the  I4tb  eeatury.  whf»  Woifcfd  la 
France  and  Flanders:   lacques  T^^ourdin.  «b.> 
worked  under   the  Duke  of   Burgundy.  A 
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clever  lapestr>'  designer  was  Jan  van  Room 
(Jean  dt  Rome)  in  Gothic-Renaissance  style. 
Tbcsv  fiK'ure-decorated  pieces  are  known  as 
•historiatcd.* 

Bfnaitaanffc — The  decadence  of  the  tsw- 
estiy  art  sets  in  with  the  16th  century;  the 
teznfe  now  attempts  to  imitate  the  painted  can- 
vas, the  weave  in  wool  to  simulate  brush  work 
in  pigments.   To  get  this  strictly  artificial  effect 
the  few  simple  woolen  dyes  have  to  be  multi- 
plied into  iniuinK-rahle  hundreds  of  color  tones 
and  shades.  The  genius  of  a  Raphael  is  called 
mto  play  to  design  (1515)  the  'Acts  of  the 
Apostles*   set  of  cartoons   for  tapestries  to 
adorn  the  Sistine  Chapel  at  Rome.    In  about 
four  years  Peter  van  Aelst,  at  Brussels,  had 
leproauccd  the  Rrcat  work  into  color  in  the 
toon.    They  cost  Pope  Leo  over  $130,000^  in 
■HMMgr  of  that  date.    This  ended  the  pure 
method  of  tapestry  treatment  in^  the  Flemish 
ateliers  and  Renaissance  painting  in  wool  takes 
the  place  of  Gothic,  fur  the  weavers  of  Brussels 
and  other  northern  centres  now  got  cartoons 
from  Mantegna,  Paolo  Veronese,  Andre  del 
Sarto,  Giulio  Romano  and  otlier  Italian  artists 
to  follow  .out  on  their  looms.  The  "Acts  of  the 
Apostles*  designs  were  later  reproduced  in 
most  European  centres.    W'ilhelm  cle  Panne- 
maker  was  noted  for  his  work  in  this  period 
and  style,   as   were   the  Pannemaker  family. 
With   the  enormously  increased  demand  the 
atdiers  ^rew  vastly  in  numbers  and  we  have 
centres  in  Brussels,  Arras.  Toumai.  Bruges, 
Enghien,  Oudenarde.  Middlebourg,  Lille,  Ant- 
werp  and  Delft.    As  mipht  be  expected  with  a 
pressing  demand  much  greater  than  the  supply, 
haste  and  deterioration  set  in  from  careless 
execution.    Low  warp   (basse  lisstt)  were 
started.    Rubens  was  making  cutoons  for  the 
Netherlands  now. 

Italian  Tapestry  Factories.— Already  in 
1420  Johannes  Thomae  de  Francia  (French) 
was  manakrinK,  at  Mantua,  an  atelier  for  the 
(iMii7i;^a  lamily.  Succeeding  him  came  Xicolas, 
Guidonc,  Adamante  (all  French).  Flemings 
were  employed  about  1450  (Rinaldo  Boteram  of 
Brussels,  and  one  Rubichetto).  Giovanni  dei 
Cotiratfi  and  Andre  Mantegna  did  cartoons. 
In  X'cnicc  looms  were  started  by  John  of 
Bruges  and  Valentine  of  Arras  in  1421. 
Boteram  set  up  looms  also  in  Siena.  Renault 
de  Maincourt  (about  1455)  did  "The  Creation 
of  tlie  World"  for  Pope  Nicolas  V.  In  1441 
Ferrara  had  looms  worked  by  the  Flemings 
Pictro  di  Andrea  and  (jiacomo  de  Ahgclo; 
while  Nicolas  and  John  Karcher  worked  there 
with  Lucas  (Tornclisz  t!ie  designer.  Rost  and 
five  other  FlcminKSr  arrived,  a  school  was 
Opened  and  a  local  artist,  Battista  Dosso,  dc- 
syned  "Life  of  Hercules."  "Scenes  from 
lletamorpluMCS*  and  other  beautiful  work. 
Extant  pieces  of  this  school  are  (in  Ferrara 
rathf(Iral)  "Story  of  Saint  George  and  Saint 
Mall^elill^"  atid  (in  Como  Cathedral)  "Story 
of  the  Virgin."  In  Florence  the  Medici  estab- 
lished an  atelier  called  ''Arrezaria  Medicea* 
(1546-1737),  under  Karcher  and  Rost.  Joban 
van  der  Straaten  was  director  about  1570  and 
did  prolific  work.  Many  pieces  are  in  the 
Florence  Tapestry  Museum,  including  the  Kar- 
cher and  Rost  best  productions  "The  Story  of 
Joseph*  in  20  pieces.  Cartoons  were  designed 
hy  Jacopo  Sansovinpu  Bacchiacca  and  others. 
Master  weavers  (17tik  century)  were  Paptni, 


van  .■\sselt,  Lef^vre,  Pollastri.  the  two  Termini, 
Bartoli,  Manzi,  Cavalieri.  Bucci.  In  Rome. 
Cardinal  Barberini  (16.33)  established  an 
atelier  with  Jean  Francois  Romanelli  as  art 
director,  Giacoroo  della  Riviera  director  of 
works,  M.  Wauters  (of  Flanders)  was  a 
creator.  "Scenes  from  the  Life  of  Christ,"  in 
11  pieces,  in  the  Cathedral  of  Saint  John  the 
Divine,  New  York,  are  from  this  factory.  Fn 
the  Hospitale  Saint  Micheic,  Rome,  Pope  Clem- 
ent XI  started  (1710)  an  atelier  with  Jean 
Simonet  of  Paris  manager,  and  A.  Procacdni 
art  director.  Ferloni  was  manager  from  1717 
to  1770.  In  Naples  (1737).  the  Florence  Medici 
factory  having  closed,  its  weavers  started  here 
and  ran  till  l/'>9.  Under  Benedetto  da  Milano 
the  Vigcvano  works  started  (16th  century)  and 
produced  the  "Triulsc  Months"  for  Marslial 
Triulse^  now  in  this  family's  Milan  palace. 

Oeraum  Factories.— Otto-Heinrich  had  an 
atcHcr  at  Launingen  in  the  16th  century.  Peter 
Candid  designed  and  Hans  van  de  Blest  wove 
(17th  century)  «Thc  l-cur  Seasons"  and  "FJay" 
and  "Night,"  six  pieces,  in  the  Munich  Museum. 

French  Factories.— Francois  Premier,  after 
his  Italian  campaign,  started  an  atelier  (about 
1535)  at  Fontainebleatx.  The  «HistoTy  of 
Diana*  was  done  in  honor  of  Diana  of  Pol- 
tiers.  I'ndcr  his  son  (Henri  II)  it  became  de- 
funct; !-iu  (15.S1)  Henri  opened  an  atelier  at 
the  orphan  asylum.  La  Trinite,  employing  the 
diildren  on  the  work.  The  •  History  of 
Mausolus  and  Artemisia*  (15  pieces)  were 
made  here  by  Maurice  du  Bourg,  its  diief, 
from  the  dcsitrns  of  Larembert  and  Caron. 
Other  factories  have  reproduced  if.  Henri  IV 
started  both  high  and  low  warp  looms  in  1.S97 
in  faubourg  Saint  Antoine  ateliers,  under  du 
Bourg  and  Daurent:  ancL  about  1601,  Flemish 
artisans  were  invited  to  Paris.  Frans  van  den 
Planicen  caine  from  Oudenarde  and  Marc  de 
Coomans  from  Brussels  and  started  an  atelier 
in  Paris  with  branches  in  Tours  and  Amiens. 
Henri  IV  decided  to  accelerate  the  industry 
still  more  by  installing  du  Bourg  and  Laurent 
in  the  Louvre  and  de  la  Planche  (van  den 
Planicen)  with  Goonuns  in  Les  Toumeiles 
palace.  The  tatter  works  was  moved  to 
faubourg  Saint  Marceau,  Paris.  Louis  XIV 
patronized  the  industry  and  Pierre  Lcfcvre  and 
his  son  [can  (Florence  weavers)  came  to  Paris 
in  1647.  The  high  warp  looms  of  Tours  got 
Cardinal  Richelieu's  patronage.  Rheims.  under 
direction  of  Daniel  Pepersack,  produced  "The 
Story  of  Christ^  and  other  works.  Fouquet  of 
Vaux  let  Maincy  start  an  ati  lier  (16.S8)  on  his 
estate  and  Le  Rrun  drew  cartoons  for  it  ("The 
Hunt  of  Meleager") ;  Lonis  Blammaert  di- 
rected the  Flemish  weavers.  When  Fouquet, 
as  successor  of  Ibbaarin,  fell  in  disgrace,  the 
Maincy  factory  was  doscd,  after  <nily  wree 
years'  operation. 

Beauvais  Tapestry.—  Minister  Colbert 
(1664)  persuaded  Louis  Hincrt,  owner  of 
Flanders  ateliers,  to  move  his  looms  to 
Beauvais  tmdcr  such  attractions  as  a  subsii^, 
assurance  of  Court  orders  and  30  years*  privi* 
lege.    Hinert  was  bankrupt  by  and  was 

succeeded  hy  Philipc  Bchagle,  who  started  mak- 
ing iull-si/cd  ti^urc  pieces.  ]lii<*h  and  low 
warp  looms  were  operated,  but  the  large  pieces 
showed  very  little  demand.  Behagle  started  a 
school  of  design  under  management  of  Le 
Pape  and  many  of  the  small  ineces  (low  warp), 
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of  great  beauty,  for  furniture,  came  frum  de- 
signs of  this  class.  On  Behagle's  death  his 
sons  failed  and  Ac  brothers  Fillcul  took  over 
the  business  only  to  fail  likewise,  lo  1722  the 
atcKer  was  run  by  Sicar  dc  M6rou,  who  ca- 
saged  Jean-Baptiste  Oudry  (from  the  Gobe- 
lins). Oudry's  genius  in  designing  cartoons 
and  management  made  Bfniivais  noted.  I'or- 
fect  wurlonanship  marks  this  ptriod;  vcrdurci 
arc  delightful,  cute  ducks,  pheasants,  foxes, 
doRS  charm  connoisseurs.  Charles  Natoire  (of 
Gobelins)  used  his  talent  on  furniture.  Hma't 
financial  losses  brought  Nicholas  Besnier  as 
successor.  Noted  designers  of  Beauvais  pieces 
are  Francois  Boucher,  I.cprincc,  Casanova,  etc. 
Low  Warp  pieces  predumin.itc.  Bcsnicr's  death 
in  1753,  followed  by  the  death  of  Oudrv  iwli 
years  later,  injured  art  values  of  future 
Beauvais  pieces  altbouuh,  under  the  -uspiccs  of 
Andre-CharleniagBe  C^ima  (17S3-17B0)  the 
factory  was  quite  a  soecest.  rrom  1780  Smt 
de  Mer»)U  (from  .\ut)usson)  was  director,  and 
intri)duccd  the  fabricition  of  pile  ruK's  (Savon- 
oeric  i>iylc).  The  Revolution  injured  the  in- 
dustry and  for  one  vear  it  was  closed  but  the 
factory  has  been  Kept  running  ever  since. 
Among  ^extant  Beauvais  pieces  are  'Conquests 
of  Loids  the  Great'  (two  pieces  only)  in 
Florence:  Raphael's  'Acts  of  the  Apostles* 
(eight  pieces),  one  set  in  Beauvais  Cathedral, 
another  in  the  French  Nation.il  ColUxiion; 
•.\dventures  of  Telrmachus*  (six  pieces)  in 
K'o\al  Spanish  1.  lliction,  several  in  Paris; 
"iiattles  of  Charles  .\1I  of  Sweden*  (four 
pieces)  in  Royal  Swedish  Collection.  Oudry's 
*  Fables  of  La  Foniaiiie*  dciigM  for  chairs 
gained  great  popdarity  aad  wen  reproduced 
prolificariy.  In  the  a rcabishof'a  palace  at  Aix- 
cn-I'rovence  are  a  set  of  Natoire's  'Don 
Quixote*  ( 10  im  ci -  )  Quite  a  larire  number  of 
Boucher's  pieces  arc  tn  the  United  States. 

Aaboeeon  Tapestry^  The  origin  of  this 
factory  is  ia  doubt,  but  the  Dw^csa  of  Valcv 
tiaoU'  win  (Sited  ISOT)  oMMiem  the  «tap- 

piccric  de  Felletin,*  nnJ  Fclletin  is  a  tr-.wn  near 
Aubusson.  Henry  1\  (lale  Unh  rcnuiry  )  lent 
the  Fclletin  and  Aubusson  atelu  rs  assistance  by 
forbidding  Flemish  tapestry  imports  Savary's 
'  r)ictionnaire  da  Conmerce*  (1641)  tMt: 
*There  arc  abo  two  other  Frcndi  tapcatiy  no> 
tories,  one  at  Atfbutson  ia  Auvci  8U€«  aad  die 
other  at  Fellettn  in  l.a  Marchf  Tn  \fv^7  \n- 
busson  had  alniut  2.000  operative^,  hut  tmth 
material  and  dc-i^ns  were  oi  a  1  w  onlt-r  as 
well  as  the  dye*,  and  weavers  were  Icavmg. 
Colbert  promised  a  talented  artist  aid  an  ex- 
pert dyer.  But  they  never  caoic.  The  kinf 
permitted  the  use  of  the  title  "Royal  lfanufac» 
lure*  and  promi^r  l  a  piK>d  painter,  who  did 
not  appear.  Fm.inn.il  conditions  at  the  Court 
were  bad  However,  the  f acton  continued. 
But  in  1685  the  revocation  of  the  Edict  of 
Nantes  set  the  best  weaver*  in  flight,  for  they 
were  Protestants,  moch  to  the  injary  of  the 
factory.  Lottis  XV  in  1731  sent  the  cflKteat 
dver  (Sieur  Ftrameau  from  the  Gobelins)  and 
ific  promised  pamtrr  (jean-Ioscph  lemons). 
I)iinioiis"  lit  vit^'n*  were  a  success,  Fi/ameau  was 
SI  "111  Mi(Crc'!i<l  by  Pierre  de  Monterert  An 
ordinatHT  of  \7}2  ciifi  reed  the  weaving  of  the 
tnitiaU  uf  the  town  and  weaver  into  the  Unc 
hiirder.  The  Re%-ofutinn  closed  the  factory, 
hot  ever  since  it  ha^  been  nianing  with  suc- 


cess.   Aubusson  looms  are  all  low  Wllfk  The 

product  is  furniture  tapestry. 

Savonnerie  Tipeitry.— The  textile  pea* 
dtKcd  at  this  factory  is  not  what  is  kaoiaa  fc»> 
crally  under  the  oame  of  tapestry  becxase  k 

has  a  velvet-Iilce  pile.  It  is  a  dcmrarive  ma 
terial  which  originated  in  the  Fjst  and  had 
been  called  tongue  laine  (long  winil)  or  J  Za 
faj(on  Perse,  also  aiier  the  fashion  of  Turkey. 
Pierre  Dupont  and  Simon  Lourdct  started  Io«>ros 
for  this  work  in  1627  in  the  I.otivre  with  rajnl 
Hcense  •to  weave  carpets  in  the  style  of  |||e 
QricBl;  with  gold  aad  silver  *  The  plant  was 
moved  h)  1631  to  the  old  soap  works  {torcW' 
nene)  at  Chaillot  Loui>  XIV  permitted 
(1712)  the  works  to  assume  the  title  "Manu- 
f.irturr  r(  yalc  des  Meubles  de  la  Couronne  «t 
dcs  Tapis  fagon  de  Perse  et  du  Levant.^ 
They  gained  the  same  privdegcs  aS  the  Ciobe- 
lins.  The  king  and  his  successors,  Louis  XV 
aad  XVI,  patronized  the  indostiy  aad  gave  ea* 
teaiive  orders.  While  the  proeesi  was  that  of 
knotted  woric  cut  to  pile,  it  has  ever  been  classed 
as  tapestry.  Murh  of  the  product  has  been 
used  on  furniture  as  uphulstcrv  Ihou^^  pr^jp- 
eriy  being  a  carpet  textile.  fVsi^rns  run  to 
branched  foliage  and  architectural  motifs  with 
a  mcdallit)n  or  other  centre. 

Other  French  factories  were  as  follows; 
Fontainehleau ;  a  iapestr>-  atelier  was  staned 
here  (about  1535)  bgr  Francois  Preaaer  wiA 
Phillbert  Babott  as  manager  and  Sebastha 
Ser!i<i  (Italian  architect)  as  art  director  Le 
Primaticc  drew  the  cartoons.  It  was  disci  n- 
tinucd  as  unprofitable  while  under  ihr  -lirrc- 
tion  of  Philibert  Delorme  dunnc  the  reign  of 
Henry  II.  A  factory  was  opened  by  Raphael 
dc  la  Planche  (son  of  Frans  van  den  PUnken) 
at  rue  de  la  Chaise,  faubourg  Saint  Genaaiw, 
Paris,  on  the  death  of  his  father.  An  atelier  at 
Vanx  n7th  century^  had  the  honor  of  havhw 
to  work  on  the  ■S!(ir\  i  f  Consfantinc*  and 
•Hunts  of  Meliai^er"  <1r>u'iicd  for  it  by  Le- 
bnin,  director  of  the  Ctobeliiis. 

English  Taj>estrie8.—  An  existing  piece  of 
tapestry  containing  the  coat-of-ams  of  the 
first  Earl  of  Pembroke  proves  that  the  indvstry 
was  cstabBslMd  here  alread>'  in  the  I6di  cca> 
tury.  It  was  woven  by  Kichard  H}Tkes  of 
Barcheston.  who  had  another  atelier  at  Weston. 
There  are  two  tapestry  map<  fr  m  this  weaver's 
hands  in  the  Oxford  Bodleian  Library.  The 
Sluldon  family  continued  the  work  into  the 
next  century.  William  Benood  (1670^  had  an 
atelier  at  I.ambt^th,  London,  of  whose  work 
Haddon  Hall  holds  the  *V'olcan  and  Vemts* 
set  (four  pieces).  Glenhaoi  Hall  owns  four 
■Indo-Chinese'  pieces  from  the  loom  of  Inhn 
Vanderbank  (end  of  17th  crntury),  "tnanager 
of  the  King's  Wardr  be,*  who  als^i  produced 
•The  ElemcTitN*  (three  pieces)  at  Burle> 
House;  his  atchrr  w.i--  iti  Great  (Jurcn  vtreet. 
Soho,  Loiiilon  l\jtl>  in  ihe  ISih  centUfj 
Stephen  I>emay  Wove  the  'Hero  and  Lcandei* 
panels  and  'Acts  of  the  Apostles.*  sttU  cxtaa^ 
and  Peter  ^risot.  in  the  same  period,  had  aa 
atelier  at  Fulham.  London  The  name  Brad- 
shaw  i»  woven  in  a  sofa  coverinjj  of  this  cen- 
tur>  at  Helton  H«iii<e 

Mortlake.     King    lames   1   smuggled  into 
Kngl.oi  !        ixprri  Flemish  weavers  and  e>- 
tabiifthed.  in  10 1<^.  .i  tapestry  factory  at  Mon* 
take    Sir  Francis  rrane  was  the  instigator  of 
the  movement  Orphans  from  the  'Foandliags 
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HonitlP  were  apprenticed  under  the  supcrin- 
tai£iice  of  FkSlip  de  Maecht,  a  Fleming.  His 
iwodoctions  were  marked  P.  D.  M.  often.  Dc- 
ligas  were  done  by  Francis  Clein  (or  Oeyn) 
from  Denmark.  The  king's  promised  financial 
assistance  was  not  forthcoming  and  Sir  Fran- 
cis, having  sunk  all  his  capital,  made  an  appeal 
to  his  sovereign  for  cash  to  pay  overdue  w:ircs 
of  his  weavers.  The  Prince  of  Wales  gave 
financial  assistance  and  obtained  some  funds 
from  the  kinp  On  the  king's  death  (1625)  his 
successor,  Charles  I,  aided  further  (as  wheti 
Prince)  and  Crane  was  repaid  his  cash  losses 
and  given  lands,  while  the  factory  became  a 
financial  success.  England  produced  the  finest 
wool  ever  used  on  tapestry  work  (it  was  always 
io  great  demand  in  Flanoers  and  France),  and 
now  with  Italian  art  designs  and  Flemish  oper- 
ators Mortlakc,  for  10  years,  brought  forth  the 

frandcst  tapestry  pifc<s  the  world  ever  saw. 
apt.  Richard  Crane,  on  the  founder's  death 
(1636)  carried  on  the  work  unsuccessfully; 
civil  war  and  the  beheading  of  the  king  injured 
the  quality  and  quantity  of  the  worlc  Sir  Gil- 
bert Pickering,  under  the  Commonwealth,  be- 
came head  of  the  factory.  A  Hampton  Court 
copy  of  MantCRiin's  "Triumph  of  Cxsnr*  was 
duplicated.  Cheaper  and  poorer  tapestries  from 
France  and  the  Netherlan(l^  were  more  popular 
with  a  war-impoverished  people,  however,  and 
the  factory  closed  in  1703.  Mortlake  rcpro- 
diKed  Raphael's  great  "Acts  of  the  Apostle^ 
with  border  designs  by  Van  Dyck:  Rubens' 
•Story  of  Achilles*  in  six  pieces;  ClejTi's 
*Stor\'  of  Vulcan'  and  "History  of  llcro  and 
Lfander.*  "Vulcan's  Com])laint  in  Jupiter"  is 
in  an  American  collection  (loaned  to  the  Metro- 
politan Museum  of  Art,  N«w  Tofic);  the 
Swedish  Royal  collection  owns  *HeTO  and 
Leander*  (five  pieces) ;  "Vulcan  and  Ventisi* 
pieces  are  in  the  French  National  Collection  and 
in  America;  "Naval  Battle  of  Soleby"  (three 

E'eces)    is  in  liampton  Court;  three  sets  of 
ortlake  *Acts  of  the  Apostles*  are  in  the 
French  collection. 

Merton- — In  1881  William  Morris  founded 
the  Merton  Works,  "The  Goose  Girl,*  from  a 
Walter  Crane  cartoon,  being  the  first  produc- 
tion I3esigns  by  Bume-Jones  were  next  car- 
ried out.  Among  the  best  known  Merton  pieces 
are  •Story  of  the  Holy  Grail"  (in  Stanmore 
Hall);  ■'The  Seasons*  (Victoria  and  Albert 
Museum)  ;  «Star  of  Bethlehem*  (in  Oxford) ; 
•Primavera,*  •Flora,*  "Pomona,*  etc  Merton 
tapestries  nre  of  oosm  weave,  10  to  16  ribs  per 
inch. 

Spanish  Looms.— The  Santa  Barbara  (Mad> 
rid)  atelier  opened,  in  1720,  under  patronage 
of  PhiHp  V,  wtdi  die  Jacques  Vandergoten 

family,  from  Antwerp,  as  experts.  Some  of  the 
noted  18th  century-  92  pieces,  woven  from  45 
desivrns  of  Francisco  de  Cioya,  are  in  fCscurtal 
Palace,  others  in  the  Prado.  The  factory  is 
still  in  operation. 

Russian  Loooism — In  1716  the  Imperial 
Tapestry  W«te  was  founded  by  Peter  the 
Great,  witfi  Bchade  and  Beaovats  opeiators  as 

experts. 

Japanese  Tap«stries  are  of  vcr>'  tirlirate 
and  beautiful  design,  but  vcr>'  rare,  hence  few 
are  discoverable  hi  connoisseurs'  collections. 

American  Loons. —  William  Baumgarte^ 
in  1893.  started  some  tapestry  looms  at  321 
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Fifth  avenue.  New  York  City,  with  M.  Fou«a- 
dier  as  manager.  After  several  pieces  had  been 
fuiislied  (one  in  the  Keld  Colombian  Museum, 
Chicago),  the  tndustiy  was  moved  to  Williams- 
bridpc,  a  soburfi.  and  more  weavers,  from 
Aubusson,  were  entjaged.  .\  $20,(X)0  set  of  wall 
panels  and  furniture  coverings  (after  Boucher) 
was  produced  for  P.  A.  B.  Widener  of  Phila- 
delphia. It  took  13  months  to  execute.  Next 
were  some  wall  panels  in  the  directors*  TDOm  of 

the  New  York  Life  Insurance  Conmaqy.  Beau- 
tiful work  has  been  done  for  sudi  patrons  as 

Mrs.  Sheperd  of  Scarborough,  Jacob  H.  Schiff, 
Charles  M.  Schwab,  J.  B.  Ford.  D.  G.  Rcid, 
etc.  Here  also  are  produced  floOT  ^eces  in 
Aubusson  pile  style. 

Bstant  Masterpieces. —  Of  Gothic  verdures 
we  have  in  America  (Metropolitan  Musetnn, 
New  York  and  elsewhere)  «Baill6c  des  Roses.* 
"Capture  of  Jerusalem  by  Tilus";  Omw  Mu- 
seum has  "Lady  of  the  Unicorn* ;  ^Mctoria 
and  Albert  Museum  (London)  has  four  "Hunt- 
ing Scenes*;  before  the  World  War  Kheims 
(Tathedral  had  'Coronation  of  Clovis,"  "Capture 
of  Soissons,*  «Story  of  the  Wonderful  Stag,* 
•Victory  over  Gondcbout,*  etc.  Of  Gothic  tat>- 
estries  datinp  from  tlu-  12th  to  15th  centuries 
there  are  in  the  Cathi  dral  at  Angicrs  a  set  of 
seven  "Apocalypse";  in  the  Brussels  Museum 
were  "Four  Philosophers.'  "Abraham  and 
Isaac.*  "Presentation  of  Infant  Jesus  in  the 
Temple* ;  in  Halbcrstadt  Cathedral,  "(3irist  and 
Apostles*;  pieces  (fragments)  from  the  Saint 
Gereon  Church,  Cologne,  are  in  museums  at 
Ivondon,  Lyons,  Nuremberg.  Arms  i)roductions 
of  this  period,  known  and  identified,  bad  be- 
come reduced  to  a  single  set  before  the  war; 
the  "Storv  of  Saint  Piat  and  Saint  Eleuthe»> 
ius*  in  Tournay  Cathedral  Late  Gothic  ejo« 
amples  are  in  the  Louvre,  "Last  Judgment,* 
•Combat  of  the  Vices  and  the  Virtues,*  "Crea- 
tion," "Triumph  of  Christ,*  "Christ  Inspiring 
Faith,*  "Scents*  from  New  Testament.  "Crea- 
tion*; two  David  tapestries  in  Brussels  Mu- 
seum; *Stonr  of  David*  in  Qony  Moseum. 
Transition  Gothic-Renaissance  pieces  extant; 
in  Kheirns  were  "Story  of  Saint  Remi,"  "Story 
of  the  Virgin";  "Story  of  Saint  Stephen"  (tune 
pieces)  is  in  Cluny  Museum;  "Life  of  Christ* 
in  Aix-en-Provence  Cathedral;  "Life  of  Christ* 
in  La.  Chaise- Dieu  (both  latter  14  pieces).  AU 
are  without  borders.  T^rnossxaficr  pieces- arc 
*'.\cts  of  the  Apostles*  in  10  pieces  in  Beauvais 
Cathi  dral,  French  National  Collection,  Hamp- 
ton Crurt,  Dresden  Museum,  Herlin  Museum, 
Imperial  Austrian  Collection,  Royal  Spanish 
Collection,  and  in  Loretto  Cathedral.  Man^ 
Oilier  splendid  examples  are  in  private  Aroert> 
can  colfecdons.  Fragments  of  the  15th  century 
Burgundian  "Sacraments*  (J.  P.  Morgan  dona- 
tion) arc  in  the  Metropolitan  Museum,  New 
York. 

Tapestry  Characteristics.— In  identifying 
the  location  of  the  weave  Special  attention  is 
given  to  the  border,  because  special  borders 
were  designed  for  replicas  of  the  noted  pieces. 

Tile  tape  border  or  hiinlin.:,  known  as  the  "gal- 
loon" often  contains  tlu:  marks  of  the  wiavers, 
but  they  are  often  absent  The  primitive  design 
is  a  characteristic  of  Gothic  tapestry,  such  as 
the  Byzantine  "stiffness"  of  expression  and 
folds  in  clothing,  the  flatness  or  absence  of  what 
wciits  term  *atmospherc.>*  the  lade  of  pcr>>pcc- 
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live.  Early  work^  (14th  and  I5th  centuries) 
usual^  have  bui  a  sinj^'lc  suljject,  few  person- 
ages. Pointed  Gothic  architecture  in  the  piece 
places  its  period,  as  do  the  capitals  and  wafts 
oi  columns.  Of  courBe|ReMisftaiice  tapcttrica 
display  florid  coltunns.  The  earttect  pieces  have 
no  border — these  -i  Crdurcs  have  simple  flowers 
filling  spaces.  To  find  dales  the  custiinie  is  of 
great  assistance;  wlicn  armor  appears  the  style 
affor<Is  a  Kood  clue.  Much  may  be  proven  hy 
the  makeup  uf  the  letteriflft.  Renaissance  piecM 
are  devoted  to  daMU  subjects,  battle  scenes, 
longs,  queens  and  their  coarts.  Borders  are  a 
clue;  earliest  were  of  wo\en  tape  (tjultoon)  in 
a  single  tone.  Then  came  frames  ot  irnit, 
flowers,  foliaKe  (also  riblKJiis  somctinu^),  tluv 
are  Gothic  Next  we  arrive  ai  scenes  depicted 
in  square  divisions,  they  are  Renaissance.  The 
relative  value  of  the  border  keeps  growing  as 
well  as  the  sire,  and,  by  the  18tn  century,  we 
have  the  centr.il  subject  actually  crowded  for 
space  to  make  room  for  the  elaborated  border 
•ubleets.  In  Louis  XV  tapestries  wc  arrive  at 
actual  sold  picture,  frames  in  textile,  mokUuffi 
and  air 

Tapestry  Marks.— The  first  producer** 
marks  appeared  in  l.>28,  when  Brussels  passed 
the  ordinance  by  which  each  piece  had  to  have 
the  town  mark,  *a  heraldic  shield  between  two 
Vt*  in  cither  capitals  or  rahniMttles.  The  two 
B's  either  face  the  same  way  or,  sometimes,  the 
left  B  is  depicie<l  backwards  It  appears  on 
the  galloon  and  generally  in  a  liKbter  tone  than 
the  body.  There  was  also  the  merchant's 
naiiL  This  law  only  affected  dwee  pieces  of 
about  13  feet  or  over,  not  the  small  ones 
(whidi  were  few  in  early  da3rs).  In  the  pieces 
from  the  Spanish  ateliers  of  \ViIhrIm  dc  Pan- 
nemaker  his  W  P  is  foutid  in  several  confusinp 
combinations,  and  the  number  4  fre<juently 
is  found  combined  with  the  W.  The  mitials 
J  G  arc  said  to  be  the  weave  mailc  of  Jacques 
GcnbeL  The  Bruges  ateliers  used  two  B's 
tratersed  hf  a  crown.  A  gyronne  of  four  in 
a  shield  or  circle  was  the  mark  of  Pierre  of 
Entihien.  In  the  17th  century  we  find  initials 
frequently,  as  two  C's  intertwined  for  Charles 
Coomans;  A.  C  monogram  for  Alexander 
Coomans;  J.  F.  for  Jean  Lefivre;  P  with  a 
fleur-de-lis  stood  for  Paris.  A  fowl  roasting 
on  -a  spit  was  the  Jean  Rost  sign ;  Florence 
used  a  lily;  Mortlakf  a  "-hirld  with  a  cross  en- 
tire; Toumay  a  castellated  tower;  Lille  a  prrti- 
liar  shield  charKed  with  a  lily  and  side  initial-- 
L  and  F;  Amiens  used  a  double  S  entwined; 
Bcauvais  a  red  heart,  white  pale  and  two  B's; 
Munich  a  shield  charged  with  a  child  standing 
with  arms  outstretched  on  white  background 

Bibliocrai^^  Baumgarten.  W..  *Tapes> 
try;  a  short  resumi  of  the  History^  (New  York 


1J*>7);  Castella.  A.,  "Les  tapisscrics.*  in  'Bib- 
liuthetjue  des  Merveilles'  (Pans  1816);  Oi.im- 
iK-aux.  .\  de,  'Tapestry,  a  South  Ken>in^- 
ton  Handl>ook'  (London  1878):  Juiflrcy.  J. 
M  1 .  <Histoire  de  la  lapisserie*  (Tours  1836); 
id.,  *Les  manufactures jMristennes  de  upisseries 
an  17e  siccle»  (Paris  1892) ;  id.,  'La  tapisserie 
en  France  et  ^rs  .»pplic  itions '  (Paris  1<S,^'7)  ; 
Havard,  H  .  *  1  .i  t.ii  i ^-erie."  in  'l.is  .\rts  de 
r.Vtp.t  111.  lit  ■  (  I'ari^  1S')7);  Houday,  J., 
'Lcs  upisscncs  de  Hautc-Lisse;  Histuire  dc  la 


fabrication  lilloise  du  14c  siecle'  (Lillc  IsJl ) . 
Hunter,  G.  L.,  "  T.ipestnes;  Their  Orifcrm.  Hi»- 
tury  and  Renaissance'  (New  York  P>12) ; 
Jubinal.  M.  L.  A.,  'Rechoches  sur  1  u>a«c  rt 
origine  des  tapisteries  i  personnaacs  ditcs  ikf 
tonfes»  (Pans  IWO) ;  OrapachTt..  «Les  tap- 
isseries  copies'  (Paris  18*X));  Muntz,  K.  '  ta^ 
isserie'  (Paris  188J)  ;  id.,  'Histoirc  dc  U  tap 
isserie  en  Italie,  en  AUcmaKuc,  en  Aniclcterrr 
CD  Espagne.  &c.'  (Pans  1878^);  i<L.  «U« 
tapisseries  de  Raphael  au  Vatican  et  dans  lo 
prmcipaux  mus^s  ou  collections  de  rEoropc' 
(Paris  1897):  Lakin^'.  (i  F,  'The  Fumttnrr 
of  Windsor  Castle'  (London  IW.^)  ;  Pincha'- 
.\.,  'Hisloire  di  la  lapi>serie  dan-  U>  h'uc- 
dres»  (Paris  1878->i.^)  ;  Thom^n.  \S  (, .  'Ta^ 
tsiry  \\eaving  in  Knxland  from  the  i£arh«: 
Times  to  the  End  of  the  18th  C^aMiy*  (firm 
York  1915).  See  also  (iobm  ins 

Clkment  VV.  Cot  MiC 

TAPESTRIES,  ifannfMtare  el  The 

rcct  hi.stor>'  of  tapestric-  has  been  studied  aad 
written  by  many  European  and  bv  a  very  tew 
American  savants  The  ri-^c  and  fall  of  nu- 
merous ateliers  and  of  tapestry -weaving  cestro 
have  been  traced,  quantities  oi  marica  ami  aoa- 
oprams  deciphered,  long  lists  ol  maslcr-wcavcr* 
dracovercd  and  the  technical  processes  of  wta\- 
tng  at  the  different  era-  di  t'lr.rd.  but  the  colla-- 
eral  history  of  these  art  piodm  is  rt  mains  u.  . 
great  extent  unwritten.  In  evidence  of  the  .". 
tcrestins  results  researches  to  this  dircctm 
may  unfold,  the  arguments  of  a  leanicd  ProKh' 
man  in  an  essay  which  appeared  some  years  agp 
almost  tempt  one  to  lielieve  that  the  tapestnct 
woven  by  Helen  and  A  ml  i  urn  ache,  to  rcpresenJ 
the  principal  episodes  in  the  siege  of  Tror. 
actually  inspired  the  *  Iliad'  and  the  'Odyi^v  ' 
We  have  become  fairly  well  acquainted  with  the 
social  position  tapestries  occupied  in  dideratf 
nations  since  the  dawn  of  civilization.  Sy  stU'Jv- 
ing  the  impressions  they  made  upon  tlic  popular 
taste  from  a^e  to  .iH'-  and  by  reading  the  history 
of  the  roles  they  hlicd  on  hundreds  oi  occa- 
sions of  pomp  and  ceremony  during  maar 
succeediiig  centuries.  We  have  also  bccoaw 
fairly  well  acquainted  with  the  changes  nadr  is 
their  style  and  chafacter  frf>m  the  infancy  tv 
the  maturity  of  the  art,  and  v.itli  the  ultrra'iix^j 
in  the  ideas  they  expressed  throuuhou'  the  ^^rsr 
period,  by  patient  research  amona  documrTtts 
from  the  great  centres  of  productiaai.  b>  stlcxo- 
ings  from  the  tnvemorics  of  princes  and  other 
potentates  and  from  newhr  discovered  material 
concerninK  individiml  ateliers  the  rxi^tir:>-p 
whidi  hacl  been  long  forgotten,  hui  .iS.p.r  , 
by  careful  study  of  the  existing  -.iie ctfrcial 
wherever  they  can  be  found.  («uifirey.  Mucau. 
Pinchart  and  Wautcrs  have  k>ng  since  provca 
that  tapestries  often  exhibit  Uia  finest  aad 
loftiest  conceptions  of  many  of  the  great  ma» 
l<  rs,  that  at  all  epochs  the  most  eminent  artisu 
dcbiKned  models  for  them,  and  that  they  ft- 
qucntly  con>iitute  ihc  only  surviving:  cxampir^ 
oi  whole  schools  of  paintings  whtch  wnheat 
them  would  have  been  lost  to  the  la 
addition  they  are  as  tnistiMrthy 
tions  of  the  characteristics  and 
ho:h  <ih(KiIs  and  individuals  as  arc  paint:rv 
and  .lie  more  faithful  exponents  of  the  lutjor.a, 
ide.is  and  Mntitnent>  of  the  country  ^v.d  era  to 
which  they  were  created,  and,  therefore,  it  is  no 
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longer  possible  to  separate  the  history  of  paint- 
ingi  from  that  of  storied  tapestries. 

Weaving. —  Tapestries,  or  calling  them  by 
their  dassical  name  —  •Arras"  — are  decorative 
pictures  or  designs  in  tissue  which  are  made  by 
interweavini;  variously  colored  woof  threads 
wilh  undycd  warp  threads  after  the  latter  have 
been  extended  cither  vertically  or  horizontally 
npon  a  loom.  Thi.^  inter\vea\ iiiR  is  done  with 
an  implement  called  a  "broche"  in  FrencJi,  which 
is  neither  a  shuttle  nor  a  bobbin,  but  partakes  of 
the  character  of  both  and  for  which  there  is 
no  equivalent  word  in  English.  The  picture 
reprcscntf  d  is  developed  upon  the  warp  by  the 
different  colors  of  the  woof  threads.  Needles 
are  never  used  in  weaving  tapotrics  In  the 
pri>cess  of  weaving  the  woof  becomes  practi- 
cally an  integral  portion  of  the  completed  struc- 
ture, ^rt  tapestries  can  only  be  woven  by 
tnined  artists  who.  in  the  best  periods  of  the 
art,  always  interpreted  and  never  copied  a 
model.  Their  uoik  cannot  be  altered  nor  im- 
[roM-d  to  any  imjjortant  extent  as  they  go 
along  except  by  destroying  and  re-weaving  a 
dcitctive  part.  There  is  no  similarity  whatever 
in  hand-woven  tapestries  and  machine-woven 
fabrics  which  oiasqtierade  under  the  same  name, 
since  tapestries  are  woven  in  an  entirely  diflfer- 
ei5t  manner  from  fabrics ;  since  they  nave  no 
nap;  since  each  piece  possesses  a  distinct  orig- 
inality and  IS  not  a  mechanical  repetition  of 
the  same  subject;  and  since  every  thread  of 
the  warp  is  so  completely  encased  by  those 
of  the  woof  that  the  warp  is  invinble  on  either 
«idc  There  are  two  kinds  of  tapestries,  «haute- 
lisse"  and  "basse-Iisse.*  Translated  liberally, 
the  former  means  "upripht  warp"  and  the  latter 
•horizontal  warp,"  since  the  first  kind  are  woven 
on  upright  and  the  second  Idnd  on  horizontal 
kxMns.  At  Gobelins  tfa^  we*ve  only  io  haute- 
lisse.  and  at  Beauvais,  Anbnsson  and  Malines, 
only  in  basse-lisse.  In  both  kinds  the  warp 
threads  are  stretched  on  rollers  so  that  they 
may  be  kept  taut  and  paral!<  1  like  tlic  strings 
of  a  harp,  but  natural^  very  much  closed  to- 
gether, as  there  are  asually  22  to  26  of  them 
to  the  inch.  In  the  process  of  weaving  both 
kinds  about  an  ell  in  width  of  the  warp  forms 
a  breadth  of  relay,  and  the  weaver  uses  as  many 
different  brochcs  as  there  are  ditTerent  tones 
and  shades  of  color.  In  hante-lisse  one  end 
of  a  string  is  attached  to  every  other  warp 
diread  in  eadi  relay,  at  a  slight  distance  above 
'hr  weaver's  hands,  and  the  other  end  is  fas- 
K  iiod  to  a  crossbar  above  his  ht  ad  so  that  all 
these  strings  hang  in  loops  within  easy  reach. 
By  the  assistance  of  these  strings  called  "llsses* 
he  manipulates  the  warp  threads  backward  and 
forward  with  his  left  hand  and  passes  the 
Kroche  from  right  to  left  between  as  many  or 
is  few  of  them  as  he  desires  with  his  right 
h:ind  In  basse-lisse  these  strings  are  attached 
U  a  mechanical  contrivance  to  pedals  at  the 
'ase  of  the  loom  so  that  the  weaver  raises  and 
depresses  the  warp  direads  vn(b  his  feet,  and 
having  both  hands  free  to  pass  the  broche,  he 
weaves  about  one-third  faster  than  the  weaver 
in  haute- lissc. 

Rapidity  and  Cost  of  Weaving.— The 
munber  of  warp  threads  which  are  covered  by 
on?  pass  of  the  brodie  and  one  thread  of  the 
woof  are  only  as  manv  as  are  included  in  a 
angle  shade  or  tone  Of  color.  In  background 

VOt.  26—1 7 


NUFACTURB  OF  W7 

scenes  and  skies  the  woof-thread  may  cover 
at  each  pass  from  30  to  60  warp  threads,  but 
when  personages  or  their  costumes  are  repre- 
sented it  rarely  rovers  more  than  two  or 
three  of  them.  In  short,  it  is  the  manifold 
changes  in  the  coloring,  flie  lights  and 
shadows,  the  half-tones,  and  so  on,  which 
determine  how  many  threads  of  die  warp  shall 
be  covered  by  a  thread  of  the  woof  at  each 
pass  of  the  broche. 

Hatching  the  Colors. —  In  high  art  hautc- 
UsseS  tapestries,  well  filled  with  personages,  the 
artist-weaver  can  weave  only  about  a  yard 
square  in  a  year.  At  the  Gobelins,  to-day,  this 
yard  sciuare  costs  about  $880,  which  does  not 
include  taxes,  insurance,  interest  on  cost  of 
plant,  rental  for  the  apartments  of  the  weavers, 
etc.  The  weaver  passes  from  light  to  dark 
colors  and  from  one  shade  or  tone  to  another 
by  weaving;  in  threads  of  intermediate  shades 
or  tones  in  formations  like  the  teeth  of^  a 
comb  and  thus  avoids  the  mosaic  effect  which 
would  follow  weaving  two  different  colors  side 
by  side.  This  process  is  termed  hatching  the 
colors,  and  is  one  of  the  most  difHcult  feats 
in  tapestry  weaving.  In  valuable  anti<^ue 
tapestries  me  colors  are  osaally  hatdied  with 
such  skill  that  the  untrained  eye  docs  not 
readily  discover  where  the  different  .'^hades  of 
the  same  color  bcuin  or  end. 

Difficulties  of  Weaving.—  In  both  haute 
and  basse-lisse  the  \v(-a\cr  works  OH  the  WrOOg 
side  and  the  finished  part  faces  away  from 
instead  of  toward  him.  Consequently  he 
is  unable  to  criticize  the  progress  of  his  work 
unless  he  walks  around  to  the  front  of  his 
loom  in  haute-lisse,  and  unless  he  raises 
it  from  its  horizontal  position  in  basse-Usse. 
In  hante-lisse  the  cartoon  is  placed  behind  the 
weaver,  and  in  basse-lisse  it  is  placed  beneath 
the  warp.  The  weaver  in  haute-lisse  translates 
the  cartoon  by  si-ht,  with  nothing  to  direct  his 
eye  but  the  outlines  of  it  that  he  has  traced 
upon  the  warp,  but  he  can,  by  walking  round 
to  the  front  of  the  tapestry,  or  by  the  aid  of  a 
mirror  while  seated  take  constant  note  of  his 
work,  and  even  make  slight  modifications 
in  it.  The  weaver  in  basse-lisse,  seeing  but 
imperfectly  what  he  translates,  as  the  warp 
threads  hide  the  cartoon  to  a  certain  ex- 
tent, cannot  examine  his  work,  except  at 
considerable  trouble;  until  the  tapestry  is 
finished,  when  it  Is  too  tate  to  remedy  any 
defects.  Naturally,  therefore,  the  artist  in 
haute-lisse  has  greater  opportunities  for  no- 
tirint:  the  efFi  rt  of  !i,i.;ht  and  shadow  and  can 
more  readily*  interpret  or  i<li  .i]izc  the  cartoons 
accorcting  to  his  own  coi.cLpuuns  than  can  his 
brother  in  basse-lisse.  For  these  reasons 
hante-lrsse  tapestries  possess  as  a  rule  greater 
artistic  vahu-  than  bassc-li  ^c  It  may  be  s;iid 
in  a  few  words  that  hautc  lisse  are  mostly 
creations  from,  and  basse-lisse  are  mostly 
reproductions  of,  their  respective  cartoons. 

The  precautions  tale^n  by  the  weaver  to 
verify  the  correctness  and  excellence  of  his 
work  are,  however,  of  little  advantage  if  he 
does  not  possess  the  spicially  developed  tal- 
ents as  well  as  the  necessary  skill  and  experi- 
ence to  insure  success  in  his  interpretations. 
He  uses  dn'  and  supple  materials  which  cannot 
be  manipulated  as  readily  as  the  semi-liquid 
cotors  ot  tiie  painter,  nor  can  die  tUdcness  of 
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time  materials  be  increased  or  diminiihcd  at 

win  as  can  paints  upon  canvas.  He  cannot  cor- 
rect nor  alter,  nor  even  materially  rmxlify  what 
he  has  done,  nor  erase  ami  rcpro<liicc  it  with 
facility,  as  can  the  painter.  He  cannot  varnish 
lus  production,  nor  employ  any  other  of  the 
multiplied  accessories  of  the  brush  and  the 
IMlctte.  Hit  work  grows  almost  imperceptibly 
and  he  is,  therefore,  unable  to  sierc  the  general 
effect  of  the  entire  composition  in  any  other 
way  than  mentally.  He  cannot  obtain  trans- 
parcnc)  and  li.irmony  <  xccpt  l>y  the  complicated 
process  of  h.itchinK  the  colors,  and  mtl>t  Ic 
exact  in  chcM>^inK  tliem  and  measuraMy  correct 
to  his  drawing,  although. working'  on  the  wrong 
•Ide.  He  an  improve  slight  f.iuits  Ly  packing 
the  woof  thnods  more  or  less  closely  together 
with  a  sprdal  kind  of  eomh,  hut  ne  cannot 
chiiiiKc  faults  in  color  or  in  ilrawin^'  except  by 
uiiw(.i\in>:  the  defccti\c  part  and  renewing  it 
totall>  Is  it  any  wonder  that  it  requires  at 
least  12  to  15  years  to  educate  a  novice  in  all 
Ae  mysteries  of  the  profession  and  that  it  took 
several  generations  of  master-weavers  to  per- 
fect tfie  art  of  weaving  storied  tapestries?  The 
t)-ro  will  not  be  able  to  tell  a  hautc-lisse  from 
a  ba$sc-lissc  tapestry,  and  the  amateur  even  is 
often  at  fault  uidcss  there  should  be  a  mani- 
fest defect  visible,  like  a  mark.  mono^;ram  or 
inscription  running  backward.  Since  the  car- 
toon in  basae-lisse  is  placed  beneath  the  warjp. 
it  faces  ^  Snishcd  tapestry,  ud  its  subject  is* 
therefore,  reversed  in  the  prOCtSS  of  wemvi.ng, 
just  as  your  signature  or  any  other  hit  of  writ- 
ing is  re%ersed  on  the  MottinK  pad  with  which 
you  dry  it.  No  marks,  monograms  or  inscrip- 
tions were  usually  painted  upon  the  cartoon, 
consequently  the  weaver  often  made  the  mis- 
take of  weaving  some  of  them  in  as  he  WOokl 
write  them,  watch  naturally  made  then  run 
hadcward  m  the  6nished  tapestry.  In  basse  and 
haute-Iissc  interpretation^  of  the  same  cartoon, 
the  subject  faces  the  spectator  in  the  former  in 
an  ojijKisitc  direction  from  which  it  faces  him  in 
the  latter.  To  avoid  this  difference  it  has  been 
Ittoal  for  a  long  ttnc  to  furnish  the  bassc-Usse 
weaver  with  a  reversed  model  of  the  cartooa 
so  that  the  scheme  of  the  tapestry  when  fin* 
isbed  should  run  as  it  would  if  woven  in  hautc- 
Usse.  Any  one  can,  however,  occasionally  dc- 
ti.t  a  lasM-Iis^c  tapestry  on  closely  scru- 
tinizing it  with  a  microscope  on  the  wrung 
kidc,  by  finding  here  and  there  the  hairs  from 
a  m^'s  t>card.  This  may  seem  ludicrous, 
but  the  ancient  bassc-liase  weaver,  according 
to  existing  illustiatioiu^  usual^  wore  a  fuU 
beard,  and  when  he  bent  over  hit  wofk  to 
catcli  Khnip-ies  of  the  carton  beneath  the  vsarp, 
he  IK  c.i%iuiiaUy  caU^ht  a  hair  or  two  of  it 
tctwren  the  threads  of  the  warp  and  the  woof. 
There  arc  a  number  of  embroideries  mis- 
called tapestries,  notably  the  historical  Bay- 
cttx  frie/c  which  Biany  aulhorities  assert  was 
made  by  Queen  Matilda  of  Kormandy,  and 
her  maids  of  honor.  atthouKh  there  arc  many 
excellent  rca>or!^  for  doubliiiK  such  assertions. 
It  is  neeillrwi  i'    .it  .1  m  no  *.eiisc  a  tape'>try. 

History  of  Weaving.  The  art  of  we.iMUK 
tapeatfict  was  understood  in  th<  remotest  t.  , 
and  WA«  di<>cuvcred  Imt  Uttic  later  than  the  art 
of  luinting  on  wall*  ur  wooden  panels,  fur  tho 
Spirit  of  dxof  ition  manifested  itself  almost 
everywhere  long  !  cfprc  the  dawn  of  civUixatiuii, 


It  is  a  kmg  way  from  the  coarse  aad  crude  ea- 
am]p1e  useo  in  ancient  times  by  many  winder* 

ing  tribe-  in  t?ic  decnr.itinii  of  their  tmt^  to 
the  stitni>tiions  .»n<i  leluml  t<  xtile  paintiiii;''  utn- 
vcrsally  employed  by  the  rich  :ind  nol'le  in  tVic 
l^th.  16th  and  l7th  centuries  to  enhance  the 
spb  iidor  of  their  palaces;  nevertheless  the  JtB- 
deiit  will  find  ample  opportunity  for  serious 
thought  and  gratification  m  everything  thst 
elucidates  the  progressive  steps  in  the  pra- 
longed  march.    In  short  he  will  find  that  the 
sillily  of  tapestries  will  b  ,id  him  into  fields 
which  were  practically  closed  for  lit)  year^,  at.d 
that  it  will  open  his  eyes  to  new  visions  of 
beauty  of   the  existence  of   which   be  bad 
scarcely   a    suspicion.     Until    recently  as 
ornamental  decoration  on  a  Credan  vase  repr^ 
senting  Penelope  at  her  toont  was  presumed  to 
l)C  the  mo-t  ancient  \isible  e\idcnce  of  the  man 
ner  of  weavinK  t.ipcstries,  l>ut  the  lisccAcry 
upon  the  walls  of  the  hypo^'eiim  of  lUni  Has- 
san el-Gadin  of  a  paintin)^  finished  alx^ut  SJXB 
years  Itcfore  the  birth  of  Christ,  up<cts  all  pre- 
v^s  calculationsi,  since  it  represents  two  per* 
sons  weaving  at  a  loom  very  similar  in  many 
respects  to  those  now  in  use  at  the  Gobelins. 
There  is  a  tradition  amonji  the  Hebrews  that 
the  art  was  iinented  l  y  the  d.iUKhtcr  of  Noah; 
but  some  of  the  ancient  philo>opheri  and  many 
of  the  ancient  poets  claim  that  the  honor  be- 
longs to  Pamphilc.  dau^rbtrr  of   Xmiilo.  Al- 
though Pliny  describes  in  gr.ijihic  bii^ua^c  the 
HHBptuoiis  beauty  of  the  industrial  and  decora- 
tive products  of  his  era.  yet  he  is  unfortunately 
silent  uptiii  the  tTianncr  in  which  they  *erc 
wovtii.  and  the  probable  iincntori  of  wraMrig 
tlurti     Ovid,  on  the  coiitt.iry.  i>  dtli^'ht fully 
cx|>licit  and  not  only  gives  the  m>thuluKical 
origin  of  the  art  in  his  description  of  the 
fabulous  contest  w  tapestiy  weaving  bctwcea 
the  Lydian  muden  and  the  goddess  Minerva, 
but  judhiiiij;  l>y  hv>  technical  explanation  of  the 
priHivs.     one     cuuKl    well     Ik:Ucvc     tiiat  he 
«!<>cribes  the  m.umer  in  which  tapcstrie*  are 
wu^cu  at  the  Gobelins  to-day.    According  to 
the  story  Arachne  WW  exceedingly  \aui  of  her 
dexterity  in  weavinsand  challaigcd  Mtncna 
to  a  trul  of  skill  Tbe  outraged  goddess  ac- 
cepted,  but   vowed  vengeance  on   the  pre- 
sumptuous damsel.    Each  attached  the  warp  to 
the  beam,  and  passed  the  slender  bruchcs  in  and 
out  anionK  the  threads.    Minerva  wruui^ht  tbe 
scenes   of   her    contests   with    Neptune,  and 
.-\raclitic  the   love  exploits  of  Jupiter  TIk 
goddess  could  not  foibear  admiriu);  llic  haadl* 
work  of  the  maiden^  although  enraged  that  a 
mortal  should  have  dared  to  compete  with  so 
insii!  ittal.     In   her   aii^er    she   destroyed  the 
taiKstry  of  Araihnc,  struck  the  d.imsel  on  the 
foi  ehtad  with  her  bro»  he.  metamutpho-cd  lur 
into  a  spider,  and  bade  her  weave  un  turcicr. 

Oldeat  Tapestrica^  The  oldest  existing 
mural  tapc»tries  are  no  duuU  tbe,  f  ragmentt 
from  the  Chnrdh  of  Saint  Gercoo  in  Cologuc; 
oven  in  Kur'>ue  in 
The  oldest  of  all 
estrii  s  are  no  doubt  tho'ic  discovered  in  the 
(  nni<  .»  by  Stephant  the  arch.ToIo»{iaQ,  who  l<- 
lievi  V  they  were  wnt  i.  ui  A-ia  -Uk)  years  before 
the  Christian  era.  i  be  oldest  1  have  CVCr  ICM 
arc  of  t  uptic  orik-in  and  were  found  an  iht 
tomt>s  of  ancient  ranopoliv  They 
in  baute'hsse  and  arc  presumed  to 


w!si<h  were  woven  in  Kuroue  in  the  lllh  or 
12th  Century.    The  o!de-t  of  all  exislin,;  tap* 
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Ihe  2d  to  the  9th  centuries.  Coptic  tapestries 
were  all  used,  in  so  far  as  known,  in  decorating 
costumes,  as  there  is  no  evidence  that  any 
were  woven  to  ornament  houses.  In  cotisc- 
'^uencc  many  have  been  preserved  until  this  day 

,\aust  they  were  buried  with  the  bodies  of 
those  who  had  woin  them.  They  are  mostly 
dnped  like  hands  and  were  sewn  around  the 
bottoms  of  g.-irmrnts  or  made  into  chasubles, 
or  worn  around  the  ncck  and  wrists  like  the 
bee  rollars  and  culls  of  the  Hollaitdect  in  the 
Rembrandt  and  Hale  {portraits. 

As  Mural  Decontioiub— Throughout  the 
htslory  of  art  from  the  earliest  records,  tap- 
estries have  ranked  as  the  most  magnificent  of 
mural  decorations,  and  the  most  important  fac- 
tor in  crowning  with  pomp  and  splendor  grand 
toamaments,  funerals  of  exalted  personages, 
receptions  to  famous  generals  or  renowned 
prelates,  triunfilial  entncs  of  sovereigns  or 
distinguished  conquerors,  roval  and  princely 
marriages,  and  coronations  of  popes,  emperors 
and  kings.  Everywhere  they  occupied  the 
places  of  honor  and  were  relied  upon  to  create 
the  profoundest  effect  and  arouse  the  highest 
enthusiasm.  Great  generals  carried  them  to  the 
wars,  and  princes  and  monarchs  did  not  hesitate 
to  f-orrow  from  each  other  whenever  they  de- 
sired to  give  an  entertainment  of  unusual  magni- 
ficence. In  patrician  homes  their  rich  warm 
colors  brought  out  in  exquisite  relief  the  classi- 
cal purity  of  the  architecture  and  the  beauty  of 
the  stattiaiy.  bronzes  and  ^Ided  fumijture.  In 
riifthes.  aa  Moants  pocttcally  declares,  they 
sifted  the  sunlight  and  thereby  added  to  the 
m)-sterious  shadows  of  these  sanctuaries. 
When  we  read  of  the  glorious  role  they  played 
on  hundreds  of  grand  occasions,  none  of  which 
can  be  referred  to  in  the  limited  space  of  this 
article,  we  are  at  first  fasctoated  and  then 
anated.  for  the  facts  so  far  outrun  our  live- 
liest imatrination  that  they  prove  as  thrilling 
as  any  romance  of  chivalric  days,  .and  as  ab- 
JorMng  as  any  epic  of  .inricnt  or  modern  times. 

Nationalization  of  Weaving. —  In  no  coun- 
tries of  Europe  exc^t  Ftanoc  aoA  Flanders 
did  the  art  of  weaving  tapestries  ever  bc- 
cone  tfcoroiti^ly  nationalized.  There  were 
many  important  ateliers  established  elsewhere, 
''tit  nearly  all  had  a  comparatively  ephemeral 

r.Ntcnrc  :ui<i  rarely  sur\ived  their  founders. 
All  connoisseurs  regret  the  short  life  of  the 
Mortlake  atelier  of  England,  for  its  'History 
of  Vulcan*  ranks  among  the  most  important 
series  in  existence.  The  l(e<ficean  ateliers  of 
Florence  lasted  about  a  century  and  some  of 
'he  super!)  specimens  in  the  Florentine  jcalleries 
;-?ued  from  them.  Of  those  founded  tiDder  the 
jrjjis  of  the  popes,  that  by  Cardinal  Fran<;ois 
Barherini  was  maintained  by  the  family  for 
nearly  SO  years  and  created  several  magnifi- 
cent series. 

Tapestry  Museums.—  There  are  only  two 
museums  in  Europe  devoted  exclusively  to  the 
xhihition  of  tapestries  and  textile  products,  to 
» it :  the  Gobelins  in  Paris,  and  the  Crocetta  in 
Florence.  In  atl  other  cities,  ahhough  some  of 
•ktm  possess  remarkable  collections,  their  tap- 
estries are  displayed  either  in  the  royal  or 
imperial  palaces,  or  in  the  museimis  amon? 
the  other  objects  of  art.  Those  exposed  at  the 
f'fitxlins  ha\e  been  selected  with  especial  care 
M  that  each  piece  shall  be  an  object  lesson  to 
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the  student,  enable  him  to  distfinaish  the 
niodifications  in  the  methods  of  weaving  at  dif- 
ferent epochs,  criticize  the  results,  and  become 

acquainted  with  the  changes  from  the  first  foun- 
dation of  the  Gobelins  in  1603  to  the  present 
(lay.  The  most  valuable  and  important  state 
collections  of  storied  tapestries  are  those  in 
Paris,  Madrid  Florence  and  Vienna.  In  eacft 
collection,  except  the  last  named,  there  ate 
about  600  pieces.  That  in  Paris  is  fargely  com- 
posed of  tapestries  woven  in  France  and  is  un- 
rivaled in  its  magnificent  specimens  of  Gobelins 
and  Beauvais  manufacture.  That  in  Madrid  is 
largely  composed  of  those  woven  in  PlanderSk 
and  is  remarkable  ft  r  us  wealth  of  superb 
Flemish  specimens.  That  in  Vienna  is  not  as 
large  nor  as  valuable  as  those  in  Florence, 
Paris  or  Madrid,  but  includes  tapestries  woven 
in  all  the  great  centres  of  prodiu  lion,  altht>u^^h, 
as  in  Madrid,  these  woven  in  Flanders  arc  in 
the  majority.  That  in  Florence  is  coraoosed  in 
nearer  equalproportions  of  the  prooucts  of 
France  and  Flandefa  than  aiqr  o£  the  rest,  al; 
though  the  Italians  chum  that  almost  one-uiird 
of  it  was  woven  in  Italy. 

Flemish  Art — The  work  of  the  Flemish 
ateliers,  studied  in  its  entirety,  constitutes  an 
immense  epic  in  warp  and  woof,  illustrating 
religious  and  profane  nistory,  n^tnological  cpt- 
sodles,  Itfends  of  the  saints,  creations  of  the 
poettf  andnoveGsts  and  celebrated  acts  of  great 
men  of  all  ages.  Her  master-weavers,  hotW- 
ever,  did  not  confine  themselves  to  these  inex- 
haustible sources,  but  in.iJe  admirable  repre- 
sentations of  nature's  models,  for,  tlie  truth- 
fulness of  their  landscapes,  the  repose,  soft- 
ness and  veracity  of  thcjr  background  scene^ 
and  the  purity  and  reality  of  thetr  garlands  of 
flowers  and  fruits  have  rccrived  the  unbounded 
admiration  of  connoisseurs  for  generations. 
Si  nie  of  the  historians  of  tapestries  have  failed 
to  award  Flanders  her  just  rank  as  the  greatest 
of  all  centres  of  tapestry  weaving.  For  over 
three  centuries  she  eclipsed  all  others  in  the 
magnificence  mad  excellence  of  her  products  and 
in  future  ages  when  the  tapestries  of  the  latter 
part  of  the  18th  and  all  of  the  19th  century  have 
passed  into  oblivion,  amateurs  and  connoisseurs 
will  still  recall  the  glory  of  her  ateliers  and  still 
go  into  raptures  over  the  tapestries  which  is- 
sued from  them  during  the  15th,  16th  and  17th 
centuries.  During  these  JOO  years  she  led  the 
world  in  the  production  of  practically  per£eOt 
examines  of  textile  painting,  that  is,  tapestries 
which  are  rich  in  color,  strong  in  decorative 
effect,  graceful  in  drawing  and  with  subjects 
adapted  to  the  exigencies  of  the  loom  and  the 
ssthetic  requirements  of  wall  decorations.  Her 
tajpesfrks  of  the  first  half  of  this  period  rarely 
contain  more  than  30  to  50  different  tones  and 
shades  of  color,  the  half  tints  and  graduations 
having  been  made  by  batcliinp  one  color  into 
another.  In  the  16th  century  Flemish  tapes- 
tries reached  their  apogee.  Her  master-weav- 
ers, from  their  profound  love  of  their  art, 
wove  as  if  inspired  and  painted  both  grandl/ 
and  broadly  in  tissue.  jE(y  careful  and  intelli- 
gent study  they  abaorbed  and  interpreted  even 
the  motives  to  which  the  artists  yielded  when 
they  designed  the  mi>dels  ;mcl  "often  lurther 
i(Ie.ilized  the  latter's  ideals."  .\;iU:rally.  tin  re- 
fore,  the  productions  of  F'landcrs  outrivaled 
those  of  any  other  part  of  Europe,  but  alniut 
the  nuddle  of  the  17th  century  she  was  obliged 
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to  bow  her  proud  head  to  her  rival  —  Pkris. 
A*  the  taste  and  demand  (or  tapestries  grew, 
most  of  the  sovereigns  of  Europe  determined 

to  establish  aielicrs  for  weaving  them  in  their 
respective  territories,  but  nearly  all  were  obliged 
to  depend  upon  Flanders  for  master  wravcri 
capaKIc  of  carr>-inc  their  rrsolutioriN  into  effect. 
Kraiirc  was  the  only  cxi"cptii>n  of  any  note,  for 
the  art  of  weaving  tapcslrus  had  been  intro- 
duced in  that  country  at  probably  the  same  pe- 
riod as  in  Flanders.  Alihou^  the  French 
atcficn  had  httguMied  all  tfiraugh  tfie  long 
yean  of  her  wars  with  England,  yet  the  best 
of  them  had  not  succumbed,  L'n<lcr  the  foster- 
ing succor  of  Francis  I  and  Henry  11  they 
showed  renewed  signs  of  life:  under  the  wise 
policy  of  Henry  IV  and  Louis  XI II  they 
gathered  additicmal  strength,  and  under  the 
magnificent  support  of  Louis  \IV  they  out- 
rivaled aUeonpetilors.  Nevertheless  Heniy 
rv  sumntoned  celebrated  Plemisli  master^ 
weavers  to  France,  loaded  them  with  honors 
and  showered  inestimable  privilcKes  upon  them, 
which  I.oiiis  XIII  and  1  oui-  XIV  gladly  con- 
tinued and  extended.  The  object  of  the  French 
kinifs  was  to  increase  the  demanti  for  tapestries 
by  introducing  the  cheaper  methods  of  weav- 
ing Iben  known  in  Flanders,  as  the  lessened 
cost  woald  bring  them  witUn  tbe  icadi  of 
the  middle  classes,  whereas  they  had  tieretofore 
found  purchasers  only  among  the  rich  and  the 
preat.  Finally,  as  these  kings  expected,  French 
id<as  and  taste  prevailed  and  the  ateliers  of 
F'rance  grew  in  importance  and  reputation  as 
the  character  and  prestige  of  those  of  Flanders 
faded  away,  until  all  the  latter  were  dosed, 
leaving  the  field  entirely  In  th^  Ftendi  oooi' 
pedtora.  Sec  TAnsmm;  Gonux^ctc 
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Ltcturer  and  Writrr  on  .^ntiqur  Art  Tapestries. 

TAPSWORM.  An  elongate  flattened  rib- 
boo-like  parasitic  worm  belonging  to  the  class 
Ccstoda  (q  v.)  of  the  plnrham  Plathekninthes. 
In  the  large  majority  ot  forms  the  body  is 
divided  tranversely  by  septa  into  links,  seg- 
ments or  progloiiids  which  arc  Usu.iIIn  cuti- 
spicuous  externally  although  ni  a  lew  less 
common  genera  such  partitions  are  laddng  and 
there  are  rare  species  in  wUck  the  bo4y  coi^ 
aUts  of  but  a  ani^  joist  or  ttaimk. 

The  tapeworms  are  commoti  In  aB  vert^ 
brates  and  fn.m  their  considerable  size  and 
length  arc  the  must  conspictJous  of  all  parasites. 
Throe  of  the  2A  spccus  tnund  m  man  are  10 
meters  i  r  mure  in  length  and  yet  certain  other 
•pedes  .>f<  in-^ignificant  that  they  have  long 
MCn  overlooked.  Tbe  large  human  tapeworms 
were  known  to  die  Greek  and  Egyptian  phy^ 
sicians  altheoih  all  wcrc  regarded  as  of  one 
kuid  and  it  was  1602  before  the  famous  Basel 
flitiKian.  Felix  Plater,  distinguished  two  kinds 
of  tapeworms  from  man.  The  larv;e  Madder- 
worms  from  various  domestic  anini.ils  were 
alst)  well  known  to  Greek  writers  on  medicine 
bat  were  considered  a^  growths  until  Rctfi  fal 
Italy  demonstrated  their  animal  natiire.  Tbcy 
were,  however,  pheed  tn  a  special  dass 
(Tystici)  until  ab'Mit  l.'^^O  Kurhmmeister  by 
fcrdinn  exprrimcn'-  rM.iMisliri!  thctr  relation 
as  larval  i>r  immatiirr  fo^ni".  '  f  CI  rt.iiri  tape- 
worms The  pn  script  .  11  placed  by  Moses  on 
the  use  of  certain  flesh  had  it*  ground  un- 
qncstiooably  in  tbe  prevalence  in  socb  aninab 


of  bhddcr-wonna.  Ifippocrates  writet  of  Ae 
cvacnation  of  pumpkin-secd-Uke  frasmcnts  m 
diagnostic  of  tapeworm  and  Aristotle  showed 

that  in  contrast  with  round  worms  which  are 
free. the  tapeworm  is  attached  to  the  wall  of 
the  alimentary  canal  by  means  of  its  head. 

The  body  of  a  tapeworm  has  at  one  end  a 
bullKius  enlargement  known  as  the  head  or 
scolex  which  in  other  types  has  a  diifcrent  con- 
struction but  is  oval  wttn  two  elongate  groom 
in  the  fish  tapeworm  of  man  and  more  roonM 
with  four  cup-shaped  sodBm  in  the  baef  mid 
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P'  rk  tapeworms  of  man.  (Cf.  Figs  1  and  7"^ 
Following  the  scolex  comes  a  very  slender 
region,  usually  undivided;  this  is  the 
neck.  It  changes  very  gradually  into  the 
jointed  body  which  becomes  heavier  arwl  more 
conspicuously  divided  toward  tbe  Ucgc  cod 
where  in  tbe  ftill  grown  intestinal  parasites  pro. 
glottids  are  being  re^^ularlv  set  free  and  es-aca- 
ated  from  the  intestme  of  the  host.  Since  tbe 
bo(l>  is  highly  muscular  and  has  no  hard  skele- 
ton, it  varies  constantly  and  conspicuously  lO 
shape,  especially  at  and  near  the  sc<..Icx  ar.J 
neck  so  that  the  entire  appear.inc-c  of  ihc  in- 
terior may  be  radically  m<  dilud  iVi^  I'. 
The  head  nay  be  armed  with  hooka  aa  wcD 
as  suckers,  as  tn  the  htmian  parasite  ofim 
dfsijjTiatetl  the  pork  tapeworm 

Most  tapeworms  are  found  in  the  intestine 
and  in  man  this  is  the  only  normal  location; 
the  reports  of  their  occurrence  in  the  stomach 
being  purely  imaginary  or  due  to  reversal  of 
the  normal  movement  of  the  alimentary  caaaL 
They  have  been  found  in  the  bile  duct  and  with 
the  scolex  embedded  in  tbe  wall  of  the  tatc»> 
tine,  but  all  such  occurrences  are  rare  and  rank 
as  abnormal.  The  effect  of  this  parasite  .  n  the 
host  IS  measured  first  liy  the  loss  of  luiitimcnl 
which  must  be  rclatuelv  great  as  the  lapc^urm 
is  large  and  grows  with  striking  rapidity,  la 
the  beef  tapeworm  the  gtovsth  measures  abort 
72  millimeters  per  diem  which  is  eqtnvalcnt  IP 
the  formation  of  13  to  14  proglottids  daity. 
This  factor  is,  however,  inade<jU3te  to  explain 
the  results  produced  by  the  presence  at  tirr.c* 
of  only  a  single  parasite.  Tliesc  s>nip- 
toms  are  prominently  of  a  reflex  ncrM  a» 
character  arul  are  usually  explained  on  the  m^s. 
position  that  the  tapeworms  produce  todbc 
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sabstances  wUcb  ue  absorbed  by  the  boii  and 

mduce  a  marked  toxemia.  One  human  tape- 
worm produces  a  se\'erc  anarmia  of  the  per- 
nicious t>-pc  recognized  as  characteristic  of  the 
presence  of  this  species. 

The  symptoms  of  tapeworm  disease  arc 
rather  general  and  not  well  defined  so  that  a 


ia  tttcecMtvc  M^mtats*  The  leroe  biuh-Ukc 
masses  are  ovanes  and  the  slender  flattened 

structure  near  the  posterior  margin  is  the  yolk 
gland.  Between  it  and  the  ovaries  lies  the 
small  spherical  Mehlis  ^'and  formerjy  known  as 
the  shell  gland,  but  incorrectly  designated  as 
such  aince  ln»csrigation»  show  that  the  material 
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diagnosis  must  be  made  by  the  demonstration 
in  the  fa-ces  of  loose  proglottids  which  are 
discharged  either  singly  or  in  groups  of  three 
or  four.  The  abtmanoe  and  distribntioii  of 
tspewmnu  are  not  accurately  known  and 
statistical  data  eritt  only  for  a  few  loealittee 
and  for  selected  groups  such  as  hospital 
patients,  inmates  of  public  institutions  and 
loldiers 

The  French  maritime  hospitals  reported  in 
WK)  about  1.5  per  cent  of  all  cases  were  treated 
for  tapeworm  infections  and  the  United  State* 
hospital  service  during  the  Gvil  War  tecoinied 
only  0.012  per  cent  treated  for  tapewono^  a 
record  that  is  ccrtairily  much  lower  than  the 
true  degree  of  infection  in  this  country. 

The  bladder  worm,  or  larval  stage  in  the 
ffe  history  of  the  tapeworm,  is  found  encysted 
m  the  flesh  of  a  great  variety  of  hosts.  It 
gains  entrance  to  the  final  host  when  the  flesh 
containing  the  cysts  is  ingested.  When  set 
free  by  digestion  the  bladdtr-worm  everts  the 
head  and  neck  rcgicni  which  were  formed  in 
inverted  fashion  on  the  inside  of  the  hoUow 
spherical  or  oval  larva.  The  bladder  itself  it 
digested  but  the  chain  of  proglottids  grow*  out 
from  the  nedc 

The  beef  tapeworm  (Ta-tua  sagitiata),  also 
called  the  unarmed  tapeworm  of  man  because 
the  scolcx  IS  devoid  of  booklets,  inhabits  the 
small  intestine  of  man  but  has  not  been  found 
in  any  other  hoet  The  bladder-worm  (Cysti- 
emm  bovis)  oecufs  in  die  muscks  and  viscera 
«f  cattle.  As  is  natural  from  the  cosmopeflitan 
dis'ribiifion  of  both  hosts  this  para^tio  occurs 
over  the  entire  world  liut  is  more  common  in 
those  regions  where  the  habit  prevails  of  eat- 
ii«  beef  underdone  or  rare.  It  is  also  increas- 
ing in  frequency  as  shown  by  the  statistics  of 
the  French  maritime  hospitals  which  rqwrt  33 
cases  araonr  130J9Z7  or  0.2  per  l.OOO  during 
1861^5;  and  1886-90, 2.253  were  infected  among 
1^2..^52.  or  nearly  75  times  as  many  as  at  the 
carhcr  date,  .'\ttcntion  has  already  been  called 
'0  the  head  of  this  tapeworm  which  with  the 
<ck  iv  highly  muscular  a&d  variable  in  form. 
The  reproductive  organs  are  not  \dsible  except 
w  faint  stnnds  of  tissue  in  full  grown  pfO> 
^ttids;  they  have  the  form  represented  in 
FiK.  2.  The  numerous  small  round  masses  arc 
the  testes  which  communicate  by  branching 
vessels  with  the  common  sexual  pore  at  the 
tide.  Gencralljr  apcaUflg  tfiese  pores  altemsftc 


for  the  shell  comes  from  the  so-called  yolk 
gland  or  vitellarium.  At  this  staf;;c  of  develop- 
ment the  uterus  appears  as  a  median  sausage- 
sha^ed  receptacle.  When  the  eggs  accumulate  it 
is  nwreased  in  sise  so  greatly  that  numerous 
lateral  hranches  are  formed  extending  almost  to 


the  maigin  of  the  proglottid,  giving  the  a^ect 
diown  in  Fig.  3. 

The    segments    of    this    tapeworm  when 

evacuated  are  little  more  than  sacs  covering 
the  much  branched  nterus  which  is  crowded 
with  eggs.  They  possess  considerable  power 
of  independent  movement  and  are  frequently 
found  at  some  distance  from  the  point  of  de- 
posit The  eggs  have  several  coverings  which 
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serve  to  protect  xhcm  even  after  the  distiite>;ni- 
lion  of  the  pro^rlodul  Distrilmtcd  hy  rh.iiu-c  an 
e^^:  r(Mrht.->  the  stomach  ut  an  r,\  with  ilic  food 
or  dnnk  of  the  ammal.  Under  the  sttmulus 
of  the  gastric  juice  the  membranes  are  raptured 
and  spherical  sax-booked  larva  eacape.  It 
boras  Its  way  throqgb  the  wait  of  the  afiinen- 
Wry  canal  and  caoes  to  rest  in  the  connective 
tusue.  When  it  reaches  a  suitable  location  it 
devrli  ps  I'V  ^rowh  ati'i  tlic  accurmilauon  of  Sk 
conviiitrahic  atnount  of  thud  ui  the-  etiitrc  to 
a  liladJt-r-vs(irm  A  thickcniiif:  oi  '.he  w^ll  of 
the  bladder  produces  an  ingrowth  m  which  is 
formed  in  reverse  the  head  of  the  future  tape- 
tvonn.  Growth  is  slow  and  in  six  months  tba 
worm  measures  only  six  millimeters  or  less  in 
<Uameter.  If  the  flesh  containing  the  bladder* 
worm  is  consumed  by  man  while  the  parasite 
if.  >till  tiviuk;  the  luad  >it  the  Mailder-womi  is 
everted  and  it  ai'.nhi.^  nsilf  to  the  wall  of  the 
intestine  and  hcK'iiu  lo  gmw  into  a  mature  speci- 
men. This  period  of  growth  reqiiiccs  no  moft 
than  9  or  10  weeks  for  the  frodttdioa  oi 
mature  proBlotttds.  Since  a  moderate  ten- 
pcnuuie  is  unfavorable  to  tb«  Madder-worai 
well-cooked  meat  cannot  possi!)1y  rarr>'  the  in- 
fection. Exposure  to  cold  itorugc  ci  iidilions 
for  three  weeks  is  also  adequate  to  destroy  all 
the  bladder-worms  contained  in  a  piece  of 
beef. 

The  pork  tapeworm  (Tania  solium)  is 
known  as  the  armed  tapeworm  of  man  because 
of  tbe  crown  of  miante  booklets  whkb  is  found 
on  the  anterior  face  of  tbe  scolex.   LUoe  tbe 

preceding  ?pcric^  it  is  cnnfincd  in  the  adult 
condition  ii<  the  sm.iU  iiitesnr.r  of  man.  Its 
bladder  worm  (Cystui  r^us  ledulostc)  occurs 
in  the  iiiu^clcii  aitd  ^i^era  urdinarily  of  the 
pig  from  whence  the  common  name  of  the 
parasite.  It  also  occurs  in  the  dog,  cat,  rat, 
ape  and  rarely,  also,  in  man.  While  the  dis- 
tcibiitMn  of  both  parasite  and  bladder-worm  is 
as  broad  as  that  of  the  previous  species  yet 

there  arc  ccrl.iii)  parts  of  the  wurld  wlure  it 
is  cuiirelj  wanting,  i.c-.  amou^'  tho^e  people 
who  do  not  eat  the  flesh  of  ttu  pi^  The 
species  is  common  in  European  count rto  where 
pork  is  consumed  in  the  smoked  but  uncooked 
condition  and  is  very  unconunon  in  the  Unilcd 
Slates  because  of  the  gencnl  practice  of  entfng 
pock  wdl  doofe  Tbe  Mnaite  is  somewhat 
SBore  slender  dmn  the  beef  tapeworm.  The 
terminal  proff1otliJ<i  CFik'  show  thai  the 
branHies  ut  tht  uterus  ^te  lc»s  niuncrous  aud 
heavier  than  those  of  that  species,  but  to  dis- 
tin^isb  between  them  is  not  always  easy.  i\ 
posilitrc  determination  can  readUy  be  made 
wbcn  tbe  scolex  is  obtained  beou5ic  of  the 
presence  of  hooks  in  a  double  circle  in  v^hich 
they  alternate  rrgularh  ,ii  ^■-■v  In  general 
the  pork  tapeworm  i^  le^-*  muicuUr  .ind  more 
transparent.  Its  life  history  is  similar  cxeept 
that  tbe  cgK&  ^nd  opponumty  for  hatchiOK  and 
devetopment  in  tbe  pig  rather  than  in  cattle. 
Tbe  speciet  is  more  dangerous  than  the  preced- 
ing form  because  of  the  fact  that  the  bladder- 
worm  may  develop  in  the  human  host,  .'\ppar- 
riitls  the  brain  and  the  e>e  are  the  points  in 
uhi'  h  thrv  have  been  more  f rrtjticntly  ohser\'rd 
and  the  ccrrbral  c>->ticera  are  most  dau^erous 
heeauw  ihey  produce  naturally  conditions 
sim:Iar  to  brain  tumon  and  we  nnt  infnc- 
4urntty  the  cause  of  sudden  death.  There  are 


no  special  symptoms  connected  with  their 
presence  and  ui<uaUy  it  is  not  possible  to  div- 
tinv'in-'h  het\seeii  ihi  nt  and  tumors  c!  diti'  rent 
origin.  The  bUdder-worm  displays  ui  »ome 
situations  a  marked  longevity  as  the  same  in- 
dividual has  been  followed  by  mans  of  the 
optfaalmoscope  for  20  srenrs  in  the  human  eye. 
Because  of  tbe  campaign  acainst  the  use  of 
pork  except  when  well  cooked  this  parasite  has 
grown  much  rarer  within  recent  year> 

The  dwarf  tapeworm  {Hynunotffit  nana) 
is  the  most  numerous  parasite  of  this  irroup 
found  in  man  in  North  Arr.rrica.  It  is  regarded 
by  some  as  identical  wuh  a  spedcs  tnt  oc- 
rars  in  rats  and  mice.  On  aceonnt  of  its  aaaall 
nze  h  was  not  Ascovered  mni}  the  nnddle  of 
the  last  century  and  while  c\<v.  >et  ii  is  fre- 
quently overlooked  it  is  prc»«.ut  m.  tunes  in 
cnnrmous  numbers.  It  may  justly  be  considered 
cosmopolitan  in  its  distributien.  Cases  occur 
in  general  under  unfavorable  hygienic  ear* 
nowi^Knsi  and  infection  is  probably  tra 
to  eontammaiioa  of '  food  by  rata  and 
The  worms  arc  usually  found  in  considerable 
numbers  and  excite  diirestive  distnrlianrc^  of 
marked  severity  I  )i.'iptio>.is  i<.  n-.ade  hy  micro- 
scopical demonstration  of  eggs  m  the  txces  and 
treatment  should  be  at  the  bands  of  a  physioaa. 
The  records  of  Ransom  concerning  North 
American  cases  indicate  the  great  ffcqiKney  of 
the  parasite  in  children  and  especin^y  in 
infants. 

One  of  the  smallest  of  tapeworms  is  T^ma 
ecktnociict^ui  whieh  if  a  parasite  of  the  dtw 
The  cham  Cl^n^l<^s  of  only  three  or  four 
progbttids  The  pata^ite  is  important  bccaosc 
of  the  cliaracter  of  its  Uirva  or  bladder-worm 
which  is  kttcrwn  as  an  hydatid  (,Echm0<0ctMt 
foiymorpkus).   This  bladder-worm  develops 

m  3  vers-  Iart;c  niimfier  of  hosts  and  pri  ducri 
,1  complex  siri;rtii-e  with  seCDnd.ini'  and  teniar's 
bladders  in  irrtat  nnmSers  so  that  the  entire 
mass  assumes  enornnni',  pmponinns  Spca- 
mens  found  in  the  huma;i  h>  have  attained 
a  ma«s  equal  to  JO  or  40jpo«uids.  The  liver  M 
the  preferred  seat  of  the  bladder  worm  in 
man  and  its  serious  character  depend"*  upon  this 
fact  because  the  tissues  involved  may  be  oi  a 
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eharartcr  to  prevent  sur^jicul  trcatn'en!  mJ 
lirinK  about  the  draih  of  the  host,  li  addmoti 
to  the  general  practice  of  removing  the  hydatid 
by  Stlf||ical  means  other  methods  of 
have  recently  been  tried  with  serae 
TMs  and  nwneivtts  utficr  parailtes  w 
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abnndanc?  and  distrifnitlon  t6  the  fmtttence  and 

movements  of  stray  dops. 

The  broad  tapeworm.  Dihothrioce ^halus  latus, 
is  also  known  as  the  fi^h  taptworm  of  man. 
fbe  adult  occurs  in  the  small  intestine  of  man 
and  of  the  dog.  The  larva  is  (oond  in  the 
mosdes  and  viscera  of  nttmerans  6sh:  pike, 
hirbot,  grayling  and  trout.  This  is  the  largest 
common  human  parasite,  reaching,'  oft<'n  a 
kngth  of  20  meters.  The  head  (i-ig.  4)  is 
providttl  with  a  pair  of  lateral  sucking  grooves 
which  distinguish  it  readily  from  the  other 
foms  (Bscusscd  previously.  The  utenis  forms 
a  rosette  iSiSL  S)  in  the  thidkencd  centre  of 
the  nrodottla  woo  the  species  is  recognized 
readit^  ^  both  of  these  features.  The  para- 


Fia  S  —  Mature  profftottidoC  QibtXMottpMmth^^bfim* 

inc  n»*ttc  ci'iitrr 

site  is  very  abundant  about  the  shores  of  the 
Baltic  and  also  occurs  in  isolated  spots  as 
around  a  lake  near  Munich  and  in*  the  vicinity 
of  Lakes  Geneva.  Neudtatet  and  Bienne  in 

Switzerland.  Larvae  have  been  found  abun- 
dantly in  fresh  fish  from  markets  near  the 
Baltic  and  liviny  •ipocitncn^  were  ohtainid  from 
smoked,  salted  and  frozen  fish  as  well  as  from 
lalted  roes  used  as  caviar.  The  species  is  com- 
■Mo  in  Japan  and  perhaps  in  some  other  parts 
of  Asia  where  the  larval  host  is  said  to  be  a 
salmon  eaten  raw  as  a  delicacy  by  the  natives. 
It  has  been  infrodticed  many  times  into  the 
United  States  and  seems  to  have  established 
itself  in  small  areas  around  certain  lakes  in 
Bonhern  Michi^n,  Wisconsin  and  Minnesota 
wlwre  an  abundant  foreign  population  has  in- 
troduced from  the  Old  World  the  habit  of  eat- 
inp  smoked  fish  withont  rooking.  For  further 
data  consult  Nuttall.  G.  H  R,  *The  Poisons 
Given  off  by  I'arasitic  Worms  in  Nfan  and 
Animals'  (American  Naturalist.  Vol.  XXXIII, 
1W9,  pp.  247-49) ;  Stiles.  C.  W..  and  Hassall. 
Attiert,  *The  inspection  of  Meats  for  Animal 
Pararites*  (United  States  Departnent  of  Agri. 
culture.  Bureau  Animal  Industry,  Bull.  19) ; 
VVard,  H.  B.,  'Lcstodes  in  Reference  Handbook 
of  Medical  Sciences*  (Nevir  York  l'M3). 

Hf.nry  B.  Wakd, 
Prof€$sor  of  Zoology,  Unioersity  of  lUinois. 

TAPIOCA,  a  starchy  product  manufac- 
tured f  rom  the  rootstocks  of  cassava  or  manioc 
{Manihot  manihot),  which  belongs  to  the 
family  Euphorbiactm.  The  plant  is  a  perennial 
herb  or  shrub  'whSdh  grows  about  three  feet  tall. 
Itf-ars  loiiR-pctioled.  deeply  lobed  leaves,  ana 
axillary  panicles  or  racemes  of  moncecious 
flowers  followed  by  three-celled  capsules  con- 
taining three  seeds.  The  fleshy,  cylindrical 
rootstocks  are  often  three  feet  long  and  weifdi 
2S  or  more  pounds.  In  the  tropics,  especially 
of  South  America,  where  the  plant  is  natlye. 
manihnt  is  extensively  cultivated,  and  in  Florida 
and  other  parts  of  the  Southern  Sutes  it  is  also 


grown.  The  usual  practice  in  the  West  Indies  is 
to  plunge  pieces  of  stem  about  30  inches  long 
into  the  ground,  preferably  a  sandy  loam,  and 

let  it  care  for  itself,  except  for  an  occasional 
hoeing  to  kill  weeds.  At  harvest  time  the  root- 
stocks  are  dug,  washed  and  ra'.ptd  or  Lrated 
to  set  the  starch  free.  The  fibre  is_  removed  as 
in  potato-starch  making,  by  maceration  in  wattr. 
The  powder  is  then  dried  by  heating  it  upon 
iron  plates,  a  process  which  results  in  the  fa- 
miliar form  of  "pearl  tapioca,"  seen  in  North- 
ern markets.  Tapioca  is  hishly  esteemed  for 
making  puddings  with  or  without  fruit,  etc. 

TAPIR,  a  member  of  a  family  Crapinda\ 
of  hoofed  mammals,  allied  to  the  horses  and 

rl.inoreroses  and  chiefly  distinguished  by  the 
fact  that  the  nose  is  prolonged  to  form  a  short 
proboscis  or  trunk  and  the  front  feet  have  each 
four  toes,  the  hind  feet  jpossessiug  three  toes 
only.  The  little  toes  of  me  front  feet  are  un- 
symmetrical  and  do  not  touch  the  ground,  while 
all  the  toes  arc  «hoofed.»  They  are  adapted 
to  live  in  swamps  and  rarely  leave  the  dense 
forests  covering  such  wet  places.   The  tapii[s 

Ksscss  a  very  wide  distribution  and  inlial  it 
th  the  Old  and  the  New  Worjd.  The  best- 
known  species  is  the  South  American  tapir  (T. 
amcricanus),  which  inhabits  tropkal  Amerio 
and  is  chiefly  found  living  on  the  bwncf 
rivers,  in  which  it  swims  and  dives  witll>grcat 
ease.  It  is  chiefly  a  nocturnal  animal,  feeding 
on  roots,  fruits  and  leaves.  The  adult  is  colored 
brown,  the  young  being  variegated  with  lighter 
spots  and  stripes  on  a  darker  ground.  The 
hair  is  short  and  thickp  but  the  neck  possesses 
a  short  black  mane.  The  average  length  is 
from  four  to  six  feet.  A  second  species  of 
South  American  tapir  is  the  T.  viilosus.  which 
is  distinguished  chiclly  tiy  the  greater  length 
of  its  hair,  due  to  the  fact  that  it  inhabits 
elevated  foot-hills  of  the  Andes,  where  the 
climate  is  cold. 

The  only  other  distinct  species  is  the  Ma^ 
layan  tapir  {T.  Malay  anus  or  Indicus),  found 
in  Malacca  and  Sumatra  and  known  by  the 
white  color  of  the  hinder  part  of  its  body, 
the  head  and  anterior  portions  being  black. 
The  proboscis  is  larger  in  the  Malayan  species 
than  in  the  South  American  forms  and  the 
former  has  no  tnane.'  It  is  usually  of  brgcr 
size  than  the  New  World  forms  and  appears 
to  be  a  shy,  retiring  animal,  inhabiting  clumps 
of  brushwood. 

The  existing  tapirs  seem  to  approximate 
more  closely  than  any  other  perissodactyls  to 
the  primitive  (Eocene)  type  of  that  group.  The 
family,  as  at  present  defined,  dates  tack  to  the 
Lower  Miocene  and  its  remains  are  found  in 
the  White  River  beds  of  that  age  in  the  Rocky 
Mountain  region.  The  earliest  arc  separated 
as  the  genus  Tapiravun.  but  typical  tapirs  soon 
appear.  "It  is  thus  evident,"  remarks  Wood- 
ward, 'that  during  Miocene  and  Pliocene  times 
thfcse  animals  ringed  over  most  of  the  warm 
and  temperate  lands  of  the  Northern  hmi-* 
sphere.  Hence  is  explained  the  remarkable  dis- 
ti  il  ution  of  the  existinc  tapirs,  which  arc  con- 
fined to  two  widely  separated  areas,  namely 
(1)  certain  portions  of  the  Tndo-Malayan 
rygipii  and  (2)  the  tropical  parts  of  America. 
Oke  Uie  surviving  dipnoan  fishes  they  are  an 
illustration  of  a  once  dominant  race  nearly  ex- 
terminated, but  still  struggling  for  existence 
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where  competitioo  baracns  to  be  kast  acvcfc 
in  thdr  fianicubr  case.* 

TAPPAN,  lap'an.  Arthur,  American  phi- 
lanihrupist  :  !•  Northampton,  Mass  .  22  May 
\7m,  «l.  New  Haven.  Conn.  23  July  IHfiO.  He 
accumulated  a  fortune  ir.  the  dry-good^  busi- 
ness in  New  York  and  l>ccainc  noted  for  phi- 
hmthnrv.  He  a  foandcr  ci  the  Aaieri- 
caa  Ttaet  Sodetjr:  fonded  Obcrtia  College, 
endowed  the  Lake  Seminary  in  Gncitmati  and 
aided  other  educational  instilution5.  In  1828 
be  founded  the  New  York  J  iw^naJ  of  Com- 
merce and  in  183.^  csiaMished  //r.-  f.manct^a- 
tor.  He  w.is  .m  .inicrH  aNlitiutii^t  .ind  a  iiffi- 
dsDt  of  the  American  Anii-SUvery  Society,  to 
which  at  utu  penod  he  coKtlilMted  fIjOOO  a 
month.  He  aided  fugitive  »bves  to  escape  from 
Ae  cocmtrv  and  procured  the  release  of  Wil- 
Eam  Lloyd  GarriMin  when  the  latter  was  in* 
prisoned  in  Baltimore.  I>y  paying  his  fine. 

TAPPAN,  Benjamin.  American  naval  of- 
ficcr:  b.  New  Orieans.  La^  10  AprU  1856.  He 
was  giaduated  from  the  United  Slates  Nav^l 
Academy  1876  and  m  1886  was  commissioaed 
Hentenant.  From  1888-91  he  served  in  the  office 
of  the  Bureau  of  Naval  Intellitience  and  from 
1891-^4  on  the  ^^ianto»om<Jh.  He  was  stnnoncd 
at  the  Brookh-n  navy  >^r<l  1805-06  an  1  while 
on  board  the  RaU-igh  participated  in  ihe  battle 
of  Manila  (1898).  During  the  ati.ir-k  on  the 
dty  of  Manib  he  captured  a  Spanish  battery 
nnd  for  this  act  was  advanced  five  ntunbers  by 
President  XfcKinley. 

TAPPAN.  Eva  March,  American  educator 
and  author  h  Bl.icksti.nc.  Mass..  26  Dec  1834. 
She  was  graduated  from  \  i^^nr  Collcce  in 
1875  and  was  a  Fellow  of  the  I  nn-ersitv  of 
Pennsylvania  189S-96.  She  has  publish«l 
'Charlet  Lamb,  the  Man  and  Atithor* 
(1806>;  'In  the  Davs  r,f  Alfred  the  Great* 
(1000);  'Our  Country's  Storv»  (1902);  *!■ 
the  Days  Oueen  Victoria*  (1909);  *C8nada*a 
Story'  (1903),  etc 

TAPPAN,  Lewis,  Amcfkan  merdunt  and 

philanthropist ;  b.  Northampton.  MasSk,  23  May 
17SS;  A  BrooklyTi.  N  Y.  21  June  1873.  He 
spent  several  tears  in  commercial  life  at  Bos- 
ton, then  (ISJv)  settled  in  New  York  as  part- 
ner of  his  brother,  .Xrthur  Both  took  a  very 
actnc  part  in  the  aoU-slavcry  cause.  Lewis 
ai.J  hi>  brother  were  aunong  the  founder*  of 
the  Journal  of  Commuree  (XW)  and  aS2S- 
31)  Lewis  was  sole  proprietor.  The  pro-slavery 
mob,  in  1834.  sacked  his  residence.  He  aided 
in  the  ortcanizaiion  of  the  American  Mis- 
sionary .A!>^^  ciatt  n.  acting  as  treasurer  and 

r resident  tor  a  nuni'er  of  year'*  H:s  firm 
ailnl  -.11  t)u-  cri>i3  ol  l.ui  l-tttr  met  all 

indcblediK ^s.  .\iter  (he  failtirt  he  cstat>!l^hcd 
die  5rst  mercantile  agency  in  this  countrj-  and 
remained  its  head  for  a  ntmibcr  of  years.  He 
pulOikhed  bis  brother  Arthur's  'Ufe»  (1871). 

TAPPAN  BAY,  or  TAPPAN  SEA.  the 
names  tn%en  to  the  expansion  of  the  Hudson 
Kivrr  near  O^sininff  and  Tarrytown.  N.  Y. 

S'-e  Hi  :.sox  Kivt» 

TAPPEN.  Frederick  Dobbs,  American 
finat»rier  S  New  V  rk.  J-'  I.i;-.  HJO;  d, 
I-akew»-»d.  N  J.  28  Fel.  VAM  H.-  w  edu- 
cated at  (''»li«n»>ia  Grammar  Schc<jl  and  Sew 
York  University,  fradtmtiny  in  1^.  Next 


year  he  entered  the  National  Bank  uf  New 
York  as  derfc,  rising,  by  18S7,  to  cashici.  The 
hank  was  reorganixed  (1865)  as  the  Gallatin 
National  and  Tappcn  became  president  in  18fi& 

He  V>ecame  mcinl>er  of  the  conference  com- 
mittee with  the  New  York  Hearing  House  ui 
and  member  of  the  committee  m  1872  and 
v.a5  appointed  (1873)  rocmlK.r  of  a  cufnaut- 
tee  to  sufi^Kcst  financial  reforms  in  opcraiiocu 
iK-tween  banks  Then  and  later  he  brt.>ught 
alout  clearing-  house  reforms  in  pracucc  to  t&is 
day.  In  the  18Si3  crisis  Tappcn  rendered  moa 
important  service:  by  June  business  was 
paralyzed  .vid  Titi^iness  corporations  1  .^nks.  r:i:!- 
roads,  etc.,  had  a  SJ.nOO.Ono.OflO  ha!ithty  uuh 
pold  in  the  treasury  at  low  cl  '  .  but  the  Oear- 
mc-Hoiise  Association  decided  the  hank  l-  ars 
covil  !  be  maintained  hy  extension  of  credit  and 
disaster  was  averted.  Later  he  rendered  eqpalljr 
mefol  service  in  time*  of  peak. 

TAPTI.  tap'te.  India,  a  river  risir.*?  in 
Bombay  province  in  the  Mahadeo  hilU  and 
flowing  westward  into  the  Gulf  of  Camhay  It 
is  430  miles  long  and  ia\igable  for  only  a 
dioft  distance. 

TAPUL,  ta-pool',  a  proup  of  island-  f  the 
Suhi  .\rchipelaKO.  rhihppir.es,  lying  f<twcen 
thcSuhi  group  on  the  northeast  and  the  Ta«: 
Tawi  group  on  the  southwest,  consisting  oi  J8 
charted  and  named  islands  and  some  «MMMd 
islett;  af«%  77  ammne  milca.  The  mon  a» 
portant  ishiads  of  the  group  are:  (1)  Sia* 
(q.v.).  the  largest,  in  the  souihem  pan  --f  the 
group;  (2)  BolipongponR.  the  roo»t  northwest- 
erly of  the  group,  heavily  wooded;  ekvation.  v5.^ 
feet;  area,  eight  square  miUs;  (l)  Lapac.  west 
of  Siasi,  from  which  it  i>  separated  by  a  narrow 
channel,  with  a  very  rugged  surface;  hii^bcst 
elevation.  1>U  feet;  area,  seven  aqnnrc  nnlcs; 
(4>  Tapul.  the 
it  the  group,  fertile  and 

highfTt  elevation.  1A^>  feet;  area,  six  square 
mnes.  Though  all  trupic.il  i»ro«Ji:ci-  and  vegtu- 
tion  flourish  in  the  l.trgcr  islands,  the  chief 
industO'  is  mother-^jf -pearl,  pearl  and  turtle 
6slung;  there  are  cocuanut  plantations  of  %-aliit 
on  one  of  the  islands.  Trade  is  carried  om.  with 
Sulu.  Tawi  Tawi  and  Borneo.  Pop.  (ritiMWid) 
3.1*111   s<-c  S'-tiT. 

TAR.  rhuk  very  dark  liquid  obtained  by 
the  dr>  b  i'nii-'; .  c  ii-'.illation  of  various  nr- 
ganic  substances.  That  obtained  from  mal. 
peat,  bitomineaa  Aak;  etc,  is  called  co^t-tar. 
while  that  from  wood  b  named  wood-tar.  Th^ 

are  both  very  complex  minturcs  of  

substances    The  substance  pofolutf 
tar  is  wood-tar 

Coal-tar  is  collected  from  the  hydraulic  main 
and  Condensers  of  the  gasworks  as  a  black, 
oily,  bad-smcllin^;  !i<jti.  1  somewhat  heavier  than 
water.  It  was  fornicri|  con>idcred  oscJess  aB<i 
a  great  nuisance,  but,  swce  the  discover)  of  ihr 
%aihie  of  its  constituents,  it  has  been  made  the 
starting  material  in  many  important  indnstries^ 
C'  al  tar  i>  a  very  c  mplex  mixture  >  f  hydrc- 
car  -  !>N,  .i'"id  and  l  .i^ic  bodies  Its  compiinrf.:* 
arc  fir»t  s|p:jr,ifed  in  a  rotnjh  way  fracru  rial 
distillati' n  an^?  then  each  friction  i«  <nNjrv:rd 
to  an  rxtersivc  ihrmical  treatment  t(>  -cparatr 
and  purifv  each  sti'  - 'afire  therein  The  h>tl^^^- 
carUms  ociur  ui  largest  proportion  and  they 
are  the  most  valoahlc  Some  of  the  ' 
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ones  arc  benzene  (or  benzol ).  toluene,  xylene 
and  anthracene.  Of  the  add  bodies  ^enol  or 
carbolic  add  is  the  most  important  The  value 

of  these  siiltstances  lies  not  in  themselves  but 
ill  the  cuni|>(iunds  tu  which  the  chemist  may 
pass  fron)  thein.  Nearly  all  of  tht-  varied  and 
beautiful  dye-stutls  now  used  are  obtained  from 
the  auhttances  mentioned  above.  The  coal-tar 
o^rs  are  of  exceeding  brilliancy,  but  nuuij 
are  laddng  in  permanency  (see  I>yeing). 

Wood-tar  is  a  thick,  dark  colored,  viscous 
material,  obtained  as  a  by-product  in  the  de- 
structive dis'tl!aiioii  of  wood  in  the  manufac- 
ture of  pyroliKiuous  acid  (wood  vinegar)  and 
methyl  alcohol  (wood  alcohol).  It  varies  some- 
what'in  character  with  the  kind  of  wood  tisrd 
Wood-tar  has  many  ingredients  in  common 
with  coal-tar.  The  hydrocarbons  mentioned 
atmve  are  present  in  small  quantities;  small 
amounts  of  carbolic  acid  are  found  with  much 
larger  quantities  of  homologous  snl>stances,  the 
cresols  (the  whole  mixture  licin^  called  creo- 
sote). Products  arising  from  the  pyroligneous 
add  and  methyl  alcohol  are  also  found,  such 
as  acetone,  methyl  acetate,  etc.  Wood-tar  is 
prepared  in  large  quantities  in  northern  Europe 
by  a  \ery  crude  and  wasfefid  prociss.  A  hole 
in  the  cronnd  or  side  hill  is  lined  with  turf  and 
then  filled  with  wood  (usually  of  coniferous 
trees),  which  is  afterward  nearly  covered  with 
tnrf.  The  wood  is  burned  slowly  with  little 
access  to  air.  The  tar  collects  in  the  bottom, 
being  usually  caught  in  an  iron  pan  provided 
with  an  exit  tulie.  Wood-tar  has  valuable  anti* 
septic  properties  because  of  the  creosote  it  con- 
tains. This  is  of! en  ^eparatfd,  I>nt  the  wood- 
tar  itself  is  much  used  for  coating  and  pre- 
serviniT  timber  in  exposed  places. 

Tar  is  a  stimulant  and  antiseptic  to  the  skin 
and  mucous  membrane.  It  is  used  externally 
for  skill  diseases  in  an  ointment,  lotion  or  soap. 


Ii  is  found  in  many  cough  mixtures  and  its 

inhai<  ' 

troubles. 


lapor   is  frequently 


Jed  for  pulmonary 


TAK  HBEL  STATE,  a  popular  nickname 
j^plied  to  North  Carolina  (q.v.). 

TARA,  ta'ra.  Ireland,  a  hill  in  County 
Meath,  six  miles  east  of  Trim.  According  to 
tradition  the  fes  of  Tara.  the  triennial  con- 
vention here,  was  established  by  011am  Fod- 
bh  or  Ollav  Fola  (nc.  900  or  Off)).  After  the 
decisions  of  the  meeting  the  princes  and  others 
present  held  a  hanquct,  each  guest  seated  be- 
ccatb  bis  shield  which  the  heralds  had  sus- 
pended on  the  walls  of  the  |mt  hall.  The 
pateoe  of  Tata,  tradition  Myi,  was  900  feet 
square  and  had  ISO  apartments  and  150  doitm- 
torics.  The  liall  had  a  capacity  for  entertaining 
1,000  guests  daily.  Jt  was  here  the  early  kings 
of  Ireland  were  crowned.  King  Corniac  M.ic 
Art  (3d  ccntun,-  ad.)  is  said  to  have  founded 
schools  here  of  military  sdcnce.  law  .md  litera- 
ture. Id  the  days  of  Saint  Fauid^  Tm^  is 
said  to  have  heen  the  prindpal  seat  of  Druidistn 

.ind  idolatry  and  (about  .viO  A. P.)  fell  under 
the  curse  of  Saint  Ruadan  and  had  to  be  alian- 
doned  as  a  royal  rc^iiUncc.  A  battle  here  is 
s^d  to  have  caused  the  fall  of  Danish  rule 
in  Meath  in  980.  In  17')8  the  Royalist  troops, 
400  stronff,  defeated  4,000  Irish  insurgents* 
IriHitnir  SCO.  Daniel  O'Cbnnell  held  a  monster 
nseeting  here  15  Aug.  lR-<3.  at  which  it  is  said 
250,000  persons  attended.    The  so-called  re- 


mains of  the  rcqnd  pslacc  are  represented  hy 
«ix  f«tA«  or  drcular  eartfiworia,  of  which  tb( 
TQih-fM-nogh  (long's  rath),  wUdi  is  the  most 

extensive,  contains  the  forradh  (meeting  place) 
which  consists  of  an  tle\ation  having  a  lc\el 
summit.  The  ".stime  of  destiny,"  t<\\  which  ihc 
kings  are  said  lo  have  hetn  crowned,  is  lo^ 
catcd  here.  Certain  earthworks  enclosing  a 
8|iace  about  759  feet  by  46  feet  and  having 
breadies  at  intervtfs  supposed  to  have  been 
the  entrances  arc  considered  as  having  been 
the  banqueting  hall.  Thomas  Moore  rendered 
the  Tara  tradition  imperishable  with  his  poem 
*The  Harp  That  Once  Through  Tara's  Halls.» 

TARAI,  t4-rl,  or  TERAI,  India,  a  moist, 
jungly  and  unhealthful  tract  of  land  rutimng 
for  several  hundred  miles  along  the  southern 
base  of  the  central  Himalaya.  See  Himau^ya. 

TARANTELLA,  a  swift,  whirling  Italian 
dance;  so-called  because  it  was  popularly 
thought  to  be  a  remedy  ag.ainst  the  supposed 
poisonous  bite  of  the  tarantula  spider,  which 
was  said  to  set  people  dandug, 

TARANTISM.    or  TASA1ITI8MU8» 

dancing  disease  (q.v.). 

TARANTO,  ta-rSn't*  (Ladn,  7arm/Mfii,^ 

Greek,  Tartu),  southern  ItaJv,  a  city  in  the 
province  of  Leccc,  at  the  nortncm  angle  of  the 
(.julf  of  Taranto,  on  a  rocky  tongue  of  land 
which  separates  the  ancient  inner  harbor,  a 
sort  of  lagoon  called  the  Mare  Piccolo  (Little 
Sea),  on  the  east,  from  the  open  sea  on  the 
west  The  side  has  been  made  an  island  by  a 
canal  on  the  southeast,  crossed  by  an  iron 
swing-bridge,  which  admits  the  largest  war 
vessels;  another  bridge  at  the  northwest  end 
also  connects  it  with  the  mainland.  Two  islands. 
Saint  Paolo,  with  a  fort  and  a  hghthouse,  and 
Saint  Pietro,  guard  the  entrance  to  the  outer 
harbor.  The  streets  are  very  narrow,  the  three 
principal  being  the  Strada  Garibaldi  along  the 
Mare  Piccolo,  inhabited  chiefly  by  fishermen; 
the  Sirada  Maggiore,  in  the  heart  of  the  town, 
the  main  business  thoroughfsu^c ;  and  the  Strada 
Vittorio  Emanuele,  along  the  sea-front,  a  fine 
promenade.  The  llth  century  cathcxlral,  now 
wholly  modernized,  and  the  old  castle  are  the 
chief  objects  of  interest  in  the  town  proper. 
The  Borgo  Nuovo,  a  suburb  on  the  mainland 
to  the  southeast,  occupying  the  site  of  ancient 
Tarentum,  cuniauis  a  large  arsenal  and  naval 
hospital  and  \arious  harbor  works  have  been 
constructed.  The  fortifications  of  the  town 
have  been  mudl  strengthened  since  18QS. 
There  is  an  export  trade  in  oil,  wine,  licorice, 
fruit,  etc. ;  and  coals,  grain,  petroleum,  etc, 
arc  imported.  Tarentum  was  founded  by 
Greeks  in  7U7  B.C.,  and  rapidly  became  the  chief 
city  of  Magna  Grarcia.  It  was  noted  for  weav- 
ing and  for  the  purple  dye  obtained  from  a 
spedes  of  mussel.  It  reached  its  greatest  pros*, 
perily  under  Axchytas,  tbe  philosopher,  in  the 
'4th  century  B.C,  after  whicn  luxury  and  vice 
caused  it  to  decline.  It  was  compelled  to  seek 
the  assiNlance  of  Greek  kings  in  its  wars  with 
the  Lucanians  and  when  attacked  )  y  the 
Romans  it  was  assisted  by  Pyrfhns  of  ilpirus. 
In  272  B,C.  however,  it  was  taken  by  the 
Romans  and  the  conquest  was  repeated  in  209, 
after  the  city  had  supported  Hannilal  in  the 
Second  Punic  War.  It  passed  later  under 
Byzantine  sway,  was  dcalroycd  by  the  Saracens 
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In  187  A.BI  and  later  belonged  to  ihc  Nonnan 
hmcdMB  io  South  luljr.  In  1861  it  became 
faidaded  In  tfte  IrinyJow  of  Italy  and  the 

Italian  jro\crnmcnt  ^itronply  fnrtificd  the  place, 
cstablishinR  there  a  torpedo  base.  It  is  now 
one  of  t}ir  four  important  Oftval  Centres  of 
Italy.  Pop.  about  56,000. 

TARANTULA,  a  large  spider  (LycoM 

tarantula)  with  a  lio>Iy  alunit  an  inrh  in  length; 
its  bite  was  formerly  supposed  to  produrc  a 
kind  of  frenzy  in  human  subjects  calkd  i.ir.ini- 
Um.  The  ncrvoof  actions  oi  those  victims  are 
supposed  to  bt  iaiuted  in  the  wild  musical 
dance  known  among  the  Italians  as  *taraatcUa.* 
Doubtless  in  some  cases  its  bite  prodoces  dis- 
agreeable s>'mptoms.  The  species  n.imed  i«;  a 
native  of  Italy,  but  varieties,  or  closely  allied 
species,  are  found  throii^:hout  the  south  of 
Europe.  The  so<allcd  tarantulas  of  Texas 
and  adjacent  eonmtrici  9n  Imbs  species  off 
Mygale. 

TARANTULA-KILLER,  a  very  large 
burrowins  wasp  {PompUus  formosus)  of  Texas 
and  sostiHrestward,  which  stings  tarantuhu. 
depositinir  it*  <8KS  in  their  bodies  and  carrying 

the  paralyred  -^pi'Icr  off  to  its  nest.   See  \V.*SPS. 

TARAPACA*  ta-ri-p&-ka',  Chile,  a  prov- 
ince  in  the  northern  part  of  the  country,  be- 
tween Bolivia  and  the  Padfic  Ocean.  Area. 
16^69  square  miles.  The  main  range  of  the 
Andes  forms  the  eaftern  boundary,  while  a 
lower  ranRc  runs  aluiiK  ibi-  coast.  The  entire 
imcrvcning  country  is  a  rainless  desert  trav- 
ersed by  a  few  streams  in  narrow  valleys.  The 
importance  of  tkc  province  lies  in  its  immense 
dcpMiia  of  nitmt  «i  soda.  These  are  found 
in  the  hiterfor  deserts  and  railroads  are  built 
from  the  coast  to  reach  them.  There  are  also 
some  sil\cr  mines  in  the  coast  raiiRC.  The 
capital  and  chief  port  is  l<|uitit:e  The  prov- 
ince was  occupied  hv  Chilean  troops  in  1879 
and  was  ceded  io  Chile  bv  Peru  by  the  Treaty 
of  Peace  in  1883.   Pop.  12.\%1. 

TARASCO,  an  ancient  tribe  of  American 
Indians  whii  li  lUrnierlv  spread  over  .ill  of 
the  Mexican  states  of  Michoacan.  in  Guana- 
juato and  Quaretaro.  The  Tarascos  have  been 
absorbed  htrgcly  in  the  half-breed  populatioiv 
but  Lnmholtz  states  that  he  came  across  the 

fiure  stock  nearly  200,000  sfronp.  in  IWi,  still 
i\invr  in  the  mount.iins  of  ^^u■ho.u•.Ul  Ac- 
cordiiii;  lo  ilu-ir  tr,u!iii:.ii>.  tlu  y  rniisT  ba\e  come 
ftom  the  northern  regions,  as  did  the  Nahuat- 
lans.  They  do  not  call  themselves  TaraSCOt 
bnt  name  their  tribe  PmripecluL  In  conse* 
quence  of  tfieir  absorption  with  other  races 
Uieir  original  customs,  in  most  section^,  nre 
fast  disappearing.  They  never  men;  ten  the 
sun  except  as  Otir  Father  Sun  and  thiy  trans- 
act no  business  nor  will  they  shell  com  after 
sun-down.  Thsgr  worshipoed  the  Southern 
Crou  consteifaidmi.  In  cacn  house  dicj  pbce 
in  ^  best  room  lectures  of  a  saint  or  saints, 
which  are  said  to  inhabit  that  r  i  m.  while  they, 
cut  of  reverence  to  the  "-nini.  'sleep  in  the 
kitchen;  but  thry  allow  str.itik'cr^  'o  ij^iv 
that  room.  The  entire  series  of  their  saints 
is  called  Tola  Dios,  Father  God.  Copal  in- 
cense is  hmmed  before  the  house  deiqr,  and 
the  visitor,  before  mentioning  the  cause  of  his 
arrival,  first  kisses  the  "taint's  picture  The  tribe 
has  a  great  love  for  music  and  almost  every 


individual  has  his  guitar.  Thry  are  hard  »wk- 
ers,  especially  the  women,  who  are  hadlj 
treated.  Like  most  Indian  tribes,  the  Tarascns 
are  clever  potters.  Consult  Lumholtr.  K.  S, 
•Unknown  Mexico*  (New  Yorlc  1902). 

TARA8C0N.  ta-ras  kun.  France;  a  lomi  ia 
the  department  of  Bouchcs-du-Rhdnc;  on  the 
left  bank  of  the  Rhone,  oppoMte  Bcaocair^ 

with  which  it  is  connected  by  a  su->i>ritv  ~. 
I>ridge,  55  miles  north-northwest  of  Mai>iii,«. 
It  is  surrounded  by  walls,  flanki  d  with  tone:* 
and  entered  liy  three  gates.    The  streets  art 
wide  and  regular  and  one  of  them  is  lined  witk 
arcades.   The  principal  buildings  arc  the  oU 
castle,  seated  on  a  height  overhanging  dke 
river;  the  church,  a  handsome  Gothic  s.niriurf 
of  the  llth  centur>-,  with  a  I'lncly  sculptural 
portal;  the  town-house,  courthouse,  theatre, 
general  hospital  and  public   library.    V\  uolcB 
cloth,  serge,  silk  goods,  hempen   and  cotton 
doth,  vermicelli,  soap,  starch  and  cordage  arc 
manufactured  and  there  are  also  brancfy  db> 
tilieries,  wax  refineries,  tanneries,  brickworiu 
and  building-yards  for  barges.  The  trade  is  in 
wine,    brandy,   oil,   hemp,    wotd,    wood.  cual. 
medicinal    plants,    luccrne-sced    and  madder. 
Tarascon  is  the  Roman  Tarasco  and  is  an  in- 
teresting type  of  the  medieval  town.  It  b  the 
locale  of  Mttdet's  <Tartaiin  de  Tarascon.* 
Pop.  HA^l 

TARAXACIN,  a  crystallizable  substance 
found  by  Follex  in  the  milky  juice  of  the  root 
of  the  ordinary  dandelion.  It  is  bitter  and  acrid 
in  taste.  Used  somewhat  as  an  alterative  and 

tonic. 

TARBELL,  Edmund  C,  American  artist: 
b.  West  Groton,  Mass..  1862.  He  was  a  pupfl 
in  the  Boston  Museiun  of  Fine  Arts  and  going 
to  Paris  was  taught  by  Boulanger  ana  Le- 
febvre.  In  1^00  he  took  the  Clark  prize  at  the 
National  .\cademy  of  Design;  the  Shaw  Ktir;l 
Society  of  American  .Artists  (1893>  ;  mccial  at 
the  Columliian  Exposition  and  other  awards  at 
Philadelphia,  Boston  and  Paris  (bronze  medal 
19U0).  In  \^  be  was  elected  U>  the  Nabooal 
Academy.  For  many  years  he  was  instractor 
at  the  Boston  Museum.  His  pictures  are  dis- 
tinguished by  fine  atmosphere  and  color  aiMi 
the  bold  truthfulness  ot  hi*  OUtdoOf  tPodi 
borders  on  impressionism. 

TASBBLL,  Pnmk  Bigelow.  AmericM 

archxolopi^:  ■  b  Groron,  Mass  ,  1  Jan  1S?3  He 
was  >^ra<hiatcd  at  Yale  in  \A7S  and  was  as- 
sistant pr(ite^«or  of  (>r<  i  k  and  in-tructor  of 
logic  there  1883-87  and  was  instructor  of  Greek 
at  Harvard  University  1889-92.  He  has  been 
professor  of  classical  archeology  in  the  Uni- 
versity of  Chicago  from  1894  and  his  poK- 
lished  'The  Philip^cs  of  Demosthenes'  . 
'A  History  of  Greek  Art*  (18<*):  «Cauk.gue 
of  Bronzes,  etc ,  in  Field  Ifnscwn  of  Natfainai 
,  History >  (1009). 

TARBBLLp  Ida  Minerva,  American  bm^ 

raphcr:  b.  Fne  Cmintv,  Pa,  5  .W.v  lf<>? 
She  was  pradiiafed  /rom  .Mlegheny  C«>1- 
|i  vf,  \{,.id.illi',  I\i  :  was  associate  editor  of 
The  Chaulauquan  1883-91;  studied  at  the  S  r- 
bonne  and  Coll^  de  France.  1891-94;  from 
1894  to  1906  was  on  the  editorial  stai  ol 
MeCturf's  Magagmc:  from  1906  to  191$.  as- 
s  iafe  ( f?i"r.r  '  J  Th,'  American  Magarmf  Her 
publications  include  a  *  Short  Life  of  Napolevo 
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Bonaptrte*  (189S) ;  Oife  of  Madame  Roland> 
(1896);  'Early  Life  of  Abraham  Lincoln* 
(with  j  M   Davis.  1896);  *Life  of  Abraham 

Lincoln'  (1900)  ;  'History  of  the  Standard  Oil 
Company'  (1904)  ;  <Hc  K^ncw  Lincoln>  (190R); 
•Father  Abraham*  (1909);  <The  Tariff  in  our 
Times*  (1911);  <Thc  Business  of  Being  a 
Woman*  (1913):  <The  Ways  of  Women> 
(1915);  <New  Ideals  in  Basine»>  (1916); 
"Making  Men  at  Ford's*  (1916). 

TARBBS,  tarb,  France,  capital  of  the  dc- 

Krtmcnt  of  Hautcs-Pyrenics,  25  miles  cast  of 
la.  on  the  Adour,  here  crossed  by  a  handsome 
bridge.  The  cathedral  is  a  modem  stractun^ 
erected  on  the  site  of  the  old  castle  of  tlie 
counts  of  Bigorrc,  of  wHmsc  territory  Tarhcs 
was  the  capital;  other  huiltiings  are  the  church 
of  Saint  John,  the  churcli  of  the  Carmelites, 
with  a  remarkable  spire;  the  prefecture,  occu- 
pying the  old  episcopal  palace;  the  civil  hotf 
pital.  college  and  barracks*  Leather  and  faper 
are  manufactured  and  the  trade  tttclndes,  in 
addition  to  these  articles,  wine,  iron,  cattle  and 
agricultural  produce.  Tarhcs  is  mentioned  by 
(jpsar  under  the  name  of  Biporra  A  famous 
battle  was  fought  here  20  Nov.  1814,  the  Eng- 
lish routing  fhe  French.  Pop.  of  (be  commune, 
28L615. 

TARDE,   tard,   Gabriel,  French  philoso- 

eier:  b.  Sarlat.  Dordogne.  1843;  cl.  Pans,  1904. 
e  studied  law,  became  juge  d'instruition  in 
his  native  town  and  held  this  position  for  nearly 
19  ytzn.  He  began  his  contribution  to  the 
Reviu  PhUosophique  in  1880  and  between  1882 
and  1884  published  in  it  his  first  studies  of  the 
law  of  universal  repetition  and  imitation.  In 
1894  he  was  called  to  Paris  to  assume  control 
of  the  Bureau  of  Statistics  of  the  Ministry  of 
Justice.  He  relinquished  this  post  in  T^X)  and 
jnfantf  professor  of  modern  philosophy  in  the 
Colli«  de  France ;  in  that  year,  also,  he  was 
dectM  to  the  Institute  of  r ranee.  His  writ- 
ings deal  largely  with  the  laws  that  govern 
mankind  in  their  social  relations;  how  new- 
ideas  are  brought  out,  developed  and  are  ac- 
CC|Med  as  custom.  He  was  a  thorDii^^h  believer 
ia  the  theory  that  99  men  arc  imitators  to  one 
original.  His  studies  in  criminolofly  contain 
simdar  views.  His  publications,  several  of 
which  have  been  translated  Into  English,  in- 
clude *Les  Lois  de  rimita!ion>  (l.H'K));  <La 
Criminalite  comparce  and  I. a  Philosuphie 
penale*  (1891);  <La  LogKiuc  .■^ociale'  (18<^5); 
'L'Opposition  univcrselle'  (1897)  and  'LesLois 
sociale-s'  (1898);  *Essais  et  Melanges  Socio- 
logiques>  (1895);  <LY)piiiioa  et  la  Foule* 
(1901);  '  Psychologic  Economique*  (1901): 
'Underground  Man'  (100.'^).  Consult  <Gabnel 
Tardi.»  with  preface  l.y  Bcrgson  (1909). 

TARDIBU,  tar'dye,  Andr6  Pierre  Oar 
bfid  Ain6d^  French  pabladst  and  administnip 
tor:  b.  22  Sept.  He  passed  out  first  in  his 
year  from  the  Ecole  Normalc  and  entered  the 
diplomatic  service,  being  attached  to  the  French 
embassy  in  Hrrlin  in  1897.  He  served  a  while 
in  the  Foreign  OtVicc  and  as  secretary  in  the 

Siresidency  of  the  Council  of  Ministers  1899- 
902:  He  was  editor  of  the  Rtvue  des  Deux' 
Umiiet  and  became  foreign  editor  of  the 
Tmi^.  He  paid  a  visit  to  the  United  States 
ta  1908  and  recorded  his  impressions  of  that 
country  in  a  book.  'Notes  sur  les  l-'tats-Unis* 
(Paris  1906).   Of  President  Roosevelt,  whom 


he  interviewed,  he  wrote  then,  "What  |»rticii 
larly  characterizes  his  policy  is  its  essential  and 
emphatic  Americanism,*  an  estimate  corrob<H 

rated  by  all  Americans  on  the  death  of  that 
statesman  11  years  later.  M.  Tardieu  entered 
politics  in  the  genera!  election  preceding  the  out- 
break of  the  war.  He  was  made  chief  censor, 
■  post  he  soon  left  for  active  service  in  the 
trendies.  Incapacitated  by  a  severe  attack  of 
pneumonia,  brought  on  by  exposnre,  he  was 
appointed  head  of  the  French  commission  to 
the  I'nitcd  States  in  1917.  He  labored  at 
Washington  and  elsewhere  for  the  business 
efficiency  of  the  Allies  and  the  co-ordination  of 
their  economic  strength.  Returning  to  France 
shortly  after  the  formation  of  the  Qemenceatt 
ministry,  he  later  made  another  important  trip 
to  America  and  subsequently  remained  in  Paris 
as  high  commissioner  for  all  matters  concern- 
ing France  and  the  United  States.  He  was 
the  youngest  delegate  to  the  Peace  Conference 
in  Paris.  He  wrote  several  excellent  books  on 
Europcaai  politics;  his  *  Questions  diplomatiques 
de  1'ann^  190*>  was  *crowned»  by_  the  French 
Academy.  A  remarkable  work  is  his  *Le 
Mysterc  d'-'\gadir,'  dealing  with  Morocco  and 
Germany.  He  also  wrote  *I.a  Conference 
d'Algesiras*  and  ^France  et  les  Alliances^ 
(Paris  1907). 

TARDIGRADA,  tar'dl-gra'da,  a  term  in 
zoology  applied  (1)  to  the  group  of  sloths  and 
(2)  to  a  group  of  microscopic  animals  also 
iinowii  as  water-bears*  which  are  usually  classed 
wttii  the  Araeknida.  The  water>bears  have  a 
cylindrical  body  bearing  four  pairs  of  short 
clawed  feet,  while  the  mouth  is  furnished  with 
two  stylel-like  rods.  The  nervous  system  is 
much  like  that  of  annelids;  circulatory^  and 
respiratory  organs  arc  lacking.  These  animals 
are  hermaphrodic,  and  vidien  the  eggs  are  f  er- 
tifited  the  skin  of  the  body  is  shed,  die  ens 
remaining  in  it.  The  development  is  more  like 
that  of  the  annelids  than  like  that  of  the 
aiaclitiids,  and  the  relation  of  these  animals  to 
the  spiders  is  more  than  doubtful.  The  species 
all  live  in  fresh  water,  being  common  in  moss 
and  fresh-water  algae.  Most  of  the  species  will 
stand  prolonged  drying  and  will  revive  tipon 
being  placed  in  water. 

TARDIVRL,  tir'di^il,  Jules  PaiiL 
dian  journalist:  b.  Covington,  Ky.,  1851;  d. 
1905.  He  went  to  (Canada  m  his  1/th  year  and 
was  educated  at  Saint  Hyacinth  College.  He 
entered  the  service  of  La  Mittcri'e  and  f.c 
Cowdien  and  (1881)  established  La  Verity  of 
Quebec,  being  its  editor  as  well  as  proprietor 
for  a  lengthy  period.  As  a  staunch  Catholic  he 
propagated  the  creed  in  political  matters,  o^ 
posing  liberalism  and  Freemasonry.  He  was 
an  advocate  for  entire  independence  of  the 
province  of  Quebec  and  secession  from  the 
Canadian  Confederation.  He  wrote  *Vic  du 
Papc  Pie  IX,  ses  oeuvrfs  et  scs  douleurs* 
(1878);  <Notes  de  vqyaffe'  (1890);  <Pour  Ic 
patrie^  (189S),  »  novel  attacking  Freema- 
sonry. 

TARB,  any  of  .several  plants.  The  tare 
mentioned  in  tiie  Bible  (Matt  xiii.  25)  is  sup- 
posed to  be  darnel  (Lolium  temttlentum) .  since 
the  Greek  word  C»i«w«  (*wild  rice*)  is  used  in 

the  oldest  Greek  manuscript  Darnel  is  related 
to  the  wild  rice  and  eating  its  seeds  was  for- 


Digitizeu  l>  ^oogle 


Ma 


TAKS-TiOUFF 


mcrly  supposed  to  produce  stupefacli<in  The 
mcxlcni  uris  arc  all  mtmbcrs  o{  the  lamily 
fabacea.  The  name  is  most  commonly  used 
for  yicia  sattva,  better  known  in  EnKland  and 
America  as  the  coamKNi  vetch.  This  plant  U 
onttivated  to  some  extent  in  Europe  bccauw  it 
will  thrive  upon  poor  toils  and  produce  forage 
where  other  plantN  usually  fair  Its  yield  is 
small,  but  in  such  places  is  deemed  worth 
while.  It  i>  also  used  as  a  ^reeu  manure  for 
improving  poor  land.  Its  close  relative,  the 
wild  vetch  (I',  htrsula),  also  loosely  called  tare, 
it  similarly  named  and  used,  but  it  is  more 
often  ranmd  as  a  weed 

TARE,  in  c  iiinurcial  trchnolopj',  is  an  al- 
lowance for  tlie  outside  packages  of  K<^ds 
which  cannot  be  oacked  without  detriment 
tHiidi  is  deducted  from  the  weight  if  he  buvs 
by  Ae  pound.  Obviously  the  papers,  threads, 
bands,  etc,  that  enclose  or  biiin  any  goods  im- 
ported loose  cannot  he  conveniently  separated 
for  wei>;Iiiti^,'  nor,  in  many  cases,  can  casks  or 
chests  be  weighed  separately  from  their  coo- 
tents. 

TARBNTUM,  ta-rcn'tum.  Pa .  horoueh  in 
Alkuheny  County,  on  the  Alleshcny  Kiver.  and 
on  the  Pennsylvania  and  the  AllcRhetty  Valley 
railroads,  al>out  20  miles  northeast  of  Pitls- 
huT^.  It  is  in  an  agricultural  and  cool  minini^ 
region.  The  chief  manufacturing  estahhsh- 
mentS  are  paper  mills,  glass  factories,  found- 
ries,  machine  shops,  fiour  mills  and  planing 
mills.  It  is  a  tj-pical  manufacturing  town  and 
its  65  factories  turn  out  afK)Ut  $3,000,000  in 
products  aiiruially    There  are  hanks  and  rn  w  .s- 

[Kipers    The  t  (lucatioual  institutions        .i  yinh- 
ic  high  school,  public  and  parish  elcmcataiy 
schools  and  a  pubnc  libraiy.  Pop.  7,414. 

TARBNTUM.  See  TMuurm 

TAROUM,  the  translation  of  the  Old  Tes- 

tarncnt  Scriptures  into  Aramaic    This  version 

on^;uiated  at  a  time  when  Hebrew  had  ►oven 
wa>  to  .\ramaic  as  tJie  popular  lanpiia^'"  <"'t  the 
Jews  The  need  of  explauisn^;  the  old  Scrip- 
tures to  the  people  after  thrir  Milijugafion  by 
Ae  PerdanS  a  suggested  by  Xehermab  vni,  S. 

where  we  read  that  Ezra  read  the  law  to  the 
people,  while  it  was  interpreted  by  his  assist- 
ants, interpreters  —  Metorgcmans  as  they  were 
called.    As  the  Targum  was  not  committed  to 

writing,  littlt  of  it  has  survived  There  are 
indeed  three  Targums  of  the  Pentateuch  and 
otic  of  the  Prophets,  as  well  a«.  of  the  Psalms. 

{ob.  Proverbs,  the  Song  <if  Songs.  Ruth, 
.amcntations,  Esther  and  Ecrlcsiafctr.s.  The 
Targum  is  not  of  much  critical  value,  Imt 
throws  considerable  li^t  on  the  hfe  ot  the 
lews  at  the  lime  it  was  composed.  Consult 
IJerliner,  A.  •Tamnm  Onulri>  (Berlin  1WM>; 
Lagarde.  '  Pr< >p}i< i.i-  Chaldain'  (Leipzig  1872>. 

TARIFF.  The  taxation  of  goods  by  the 
lm|K>«Ttion  nf  nntoms  duties  upon  passing  the 

natior.il  ?io!nidarv  line  or  <otne  fixed  pomt  is 
an  ati<  )>-nt  mrth'>d  of  nii^rng  revenue  The 
earlii'si    i.rti)    it  t.i\    was    ptoli.d'lv  the 

transit  diii\  imp<>3<  <l  on  ipSimkJs  pas>uig  lbrotiK;h 
a  distiirt  .111(1  w.is  jiis^itied  as  a  payrornt  tor 
pruirtiiuu  or  ii>r  special  taciiiiie<>.  The  ex- 
port duly,  levied  on  guu^U  as  they  leave  the 
lajdng  lerrilory,  <Ma*  next  in  historical  order. 
What  is  (jci  could  be  nor*  just,  it 


of  in  practically  every 
Transit  duties  have  di»> 


(hail  a  tax  upon  Koods  of  whose  use  the  home 
community  woiihl  be  deprived  and  the  burden 
of  which  would  I>e  borne  !■>  the  foreign  con- 
sumer. Kiiully  there  developed  import  duties 
which  are  made  use  of  ' 
civilized  state  to-day. 
appeared  as  a  form  of  national  fimnoe; 
duties  are  of  hscal  im^rtance  to-day  only  in 
Turkey  and  India.  Biit  import  duties  contribute 
a  large  though  variable  proportion  of  the 
icvenues  of  the  Unite*!  States  and  of  the  Icad- 
iii^.:  lMiici[n.»n  -t.ites.  In  the  L'nited  States  ('e- 
fore  the  imposition  of  the  mcoine  ta.x  ihcy 
made  up  nearly  one-half  of  il.e  Federal  re- 
ceipu;  before  the  European  War  ihcy  consti- 
tuted  about  one-half  of  the  net  recdots  of  the 
German  Empire ;  about  onenjiurter  of  the  total 
revenues  oi  England ;  and  about  IS  per  cent 
of  those  of  France  and  Italy 

Among  ihc  civilized  nations  of  antifjuity 
tariffs  for  revenue  purposes  were  ^'i nerally 
Used.  The  Greeks,  and  more  especially  the 
Athenians,  levied  customs  duties  upon  bolh 
imports  and  exports,  the  usual  rate  being  ahotit 
2  per  cent.  The  Roman  state  also  resorted 
re^ilarly  to  this  form  of  taxation.  With  the 
brnkdown  of  centralized  government  during 
the  Middle  Ages  the  feudal  lords  claimed  the 
right  of  imposing  transit  duties  on  all  gt>^» 
passing  through  their  domains,  nomin.-«!tv  as 
a  payment  for  protectioti  When  fcTidalism  in 
turn  gave  way  to  strong  monarchies  the  rights 
of  the  lords  in  this  regard  were  cxercisco  by 
die  kings  and  to  local  t»M$  vent  added 
national  ones.  Evcty  Enfopcan  cmaitiy 
covered  with  a  networic  of  cnstoms  Inet  which 
greatly  hindered  Irndc;  b«t  were  not  productive 
of  commensurate  revenues  The  history  of 
modem  tariff  legislation  has  been  the 
fication  of  this  rompliratrd  system 

In  England  a  tomplrx  system  of  iiTiport 
cxpc^irt  duties  had  slowly  developed  by  the 
slant  addition  of  new  objccts  of  taxation  and 
by  the  confusing  practice  of  assigning  tfK 
proceeds  of  each  new  duty  to  a  different  >ar> 
pose  or  fund.  In  1787  Pitt  consolidated  aJl 
of  the  tariff  duties  into  one  general  ftwid.  M 
this  time  aI>out  1,3)0  articles  wcri  -t\lu\\  ?o 
import  duties  and  al«out  50  to  cvp*  i:  Intie^ 
The  next  step  in  the  direction  of  »nt' vlitna- 
tion  of  the  tariff  was  eflfected  in  1824  l»y  Huski»- 
son,  who  abolished  most  of  the  export  dotteSt 
freed  raw  materials  of  their  burdens  and  C0»- 
sohdated  a  mass  of  tariff  acts.  The  real  ho» 
ginning  of  modem  EnghSh  free  trade  wns 
made  dorfng  the  perfoa  1842-60,  when  sotne 
*>.V<  articles  were  pfared  on  the  free  list  Prac- 
tically the  only  articles  upon  which  imp»irt  du- 
ties were  collected  after  ISfiO  were  sugar.  c«>cna, 
cotTee.  chicnrv.  dried  fruit,  lea.  tobacro.  wine, 
bfcr  and  spirits.  In  spite  of  the  decrease  in  tht 
number  oi  diuuable  artuics  the  revenues  fi 
the  few  rf— ining  ones  sk 
•  correspondiag  reduction  in  cost 
ftcation  of  adnunlstration.  With  the 
competition  of  German  and  American  manu- 
faciurcs,  cs|>ecially  since  aloul  I9UI).  a  reaction 
in  favor  of  protection  has  arisen  in  some  ouar- 
ters.  Since  the  outbreak  oi  the  I-urop*-un  \V  ar 
this  movcnu  i\t  has  t.ikeii  the  lurni  ol  a  ie- 
for  prciercntial  treatment  of  the  colonies. 
In  i^Hi^ae-the  dtverte  ead  mltifarious  pn>> 
vindal  tanlft  were  swept  awny  in  1790  and^w^ 


wnsthottghl.    loUowing  year  n  oanaMi  and 
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r'nst  fofdigD  countries  was  estal>U8hed  For 
fint  time  Prance  now  had  economic  unity. 

Duties    were    at    first    moderate,    but  under 
Kapolcon  lliey  were  made  highly  protective, 
a  system  which  was  continued  under  the  Resto- 
ntion  and  extended  to  agriculture  as  well  ijs 
aanufactures.  Under  llie  monarchy  of  Lotus 
FUlippe  the  goveiainent  was  .adnunbtered  in 
tnterett  of  the  middle  class  and  conse- 
quently no  changes  were  made  in  this  policy. 
But  with  the  establishment  of  the  empire  a 
more  liberal  policy  was  introduced  which  cul- 
minated in  the  Commercial  Treaty  of  1860  with 
Engbnd.    By  Iffil  the  pendulum  had  swuns 
in  ue  other  dinedioa  aaatn,  and  the  new  taris 
of  that  year  was  niticn  more  protBctiv&  A 
decade  later  protection  was  extended  to  agri- 
Ctllture  and  suire  that  time  France  has  main- 
tained a  polic>'  of  all-aroimd  protectiim  and 
national  self-sulTicicncy. 

Qgug^aVs  tariff  policy  has  moved  aloog 
aomewnat  dificrent  lines.  At  the  beginning  ol 
the  19th  century  the  inresent  German  Empire 
was  a  group  of  mutuaU^r  antagonistic  states 
so  far  as  their  tariff  relations  were  concerned. 
The  great  problem  was  to  unite  them  under  a 
common  external  tariff  and  to  abolish  the  local 
interstate  tariffs.  This  was  finally  accomplished 
under  the  leadership  of  Prussia  by  the  Zoll- 
verdn,  which  continued  from  1834  to  the  es- 
tablishment of  the  German  Empire  in  1871, 
when  complete  economic  unity  was  effected. 
The' tariffs  under  the  Zi  llvcrein  had  been  mod- 
erate and  now  they  moved  still  further  in  the 
direction  of  free  trade,  but  in  1878  a  change 
was  made  to  protection  which  has  since  been 
canned  further,  covering  agriculture  as  weU 
as  manufactures.  The  tariff  has-been  made  to 
serve  politica]  ends  as  well  as  industrial  and 
fiscal  purposes  in  Germany. 

In  the  Uftilcd-.StaLj/'  customs  duties  have 
been  used  from  the  earliest  colonial  period. 
Nearly  evcr>'  colonial  assembly  levied  import 
duties  for  its  own  treasury  in  addition  to  those 
w^osed^ by, Great  Britain  in  die  exeeution  of 
tbt^  NaTigation  Acts.  They  seem  to  have  been 
levied  for  sumptuary,  re'aliatory  or  protective 
purposes  quite  as  much  as  for  fiscal  ends. 
These  colonial  tariffs  have  lieen  classified  un- 
der the  following  four  heads:  (1)  tonnage 
duties  or  taxes  on  shipping;  (2)  export  duties 
on  tobacco  and  other  colonial  staples^  (3)  im- 
port duties  on  sbves;  (4)  regidar  tariff  sched* 
ules  in  which  wines  and  liquors  were  the  most 
prominent  items.  These  duties  were  generally 
low  afi  valorem  duties  ranging  from  1  to  5 

Cr  cent,  but  even  with  these  rates  seem  to 
ve  been  largely  evaded. 
A  national  tariff  act  was  made  possible  by 
the  adoption  of  the  Constitnlion  asM  the  first 
piece  of  legislation  by  Congress  was  the  passage 
on  4  July  1789  of  sudi  an  act  The  main  pur- 
pose of  this  was  revenue,  but  protection  was 
also  extended  to  certain  industries  which  it 
was  desired  to  encourage,  as  glass  and  earthen- 
ware. The  average  rate  of  duty,  however,  was 
low*  being  abMH  ^  per  cent,  but  in  those  days 
diittiio  was  a  more  effective  barrier  than  it 
is  to-dajr.  No  important  changes  were  made 
until  the  Act  of  1816,  but  in  the  meantime  the 
Embargo  and  Non-intercourse  acts  and  the  War 
of  1812.  which  had  interrupted  torei^'^n  tra<ic. 

had  called  into  being  maoufaciHres  of  which 
it  was  now  felt  care  should  he  taken.  Ac- 


cordingly this  tariff  act  gave  a  substantial  mcas^ 
nre  of^  protection  to  ^o.se  industries  most  ex- 

Cosed  to  foreign  competition,  namely,  textiles, 
ais,  cabinet  wares,  leather  and  paper.  By 
1824  other  industries  were  demanding  protec- 
tion such  as  iron,  wool,  hemp,  glass  and  lead 
and  a  general  revision  was  made  in  the  tarifl^ 
resulting  in  a  raising  of  rates  throughout  tht 
list  but  especially  in  the  case  of  the  articles 
named.  For  the  next  few  years  there  was  con- 
tinuous agitation  of  the  tariff  question,  led 
by  the  woolen  manufacturers  who  wished 
further  protection.  A  convention  of  the 
friends  of  protection  was  held  in  Harrisbure 
in  1827  and  systematic  propaganda  was  carriea 
on.  The  result  was  the  tanff  of  1828  which 
granted  the  highest  protection  yet  accorded  in 
any  act.  the  chief  beneficiaries  being  the  cot- 
ton and  woolen  industries.  This  "tariff  of 
abominations,"  as  it  was  called,  caused  intense 
opposition  both  in  the  North  and  in  the  South, 
and  it  was  replaced  in  1832  by  a  more  moderate 
act  which  eliminated  the  worst  features  of 
the  previous  tariff  and  put  the  duties  back  at 
about  the  point  where  they  were  in  1824. 

The  opposition  of  the  South,  however,  was 
too  great  to  be  appeased  by  an^  half-way  meas- 
ures and  in  the  next  year  it  flamed  out  in 
nullification.  South  Carolina  drciared  the 
Tariff  Acts  of  182B  and  1832  null  and  void 
and  not  binding  upon  the  Sute  or  its  citizens. 
In  order  to  placate  the  opponents  of  protection 
and  at  the  same  time  prevent  too  sudden  and 
radical  a  revision  of  duties,  Clay  introduced  the 
so-called  Compromise  Tariff  of  1833.  This  pro- 
vided for  a  gradual  reduction  of  all  duties  over 
20  per  cent  to  a  20  per  cent  level  bv  an  annu^ 
excision  of  one-tentti  per  cent  until  1842  when 
they  were  alt  to  he  placed  at  that  point.  This 
agreement  was  carried  out  and  the  reductions 
took  place  according  to  schedide.  Hardly  had 
this  been  ctTccicd,  nowcvcr,  than  the  protec- 
tionists seized  upon  the  decline  in  revenues 
widch  had  followed  Uie  panic  of  1837  as  an 
excuse  for  another  revision  of  the  tariff,  this 
time  In  die  direction  of  nraeh  higher  duties; 
in  general,  the  Act  of  1842  returned  to  about 
the  level  of  the  Act  of  1832.  By  1846  good 
times  had  returned,  there  was  a  surplus  in  the 
treasury  and  a  Democratic  President  and  Con- 
gress were  in  office.  They  decided  to  make  a 
radical  change  in  the  tariff  policy  which  they 
enacted  into  law  in  the  Act  of  IWfi.  This  has 
often  been  called  a  free  trade  tariff,  but  it 
still  retained  a  cnnsideral)Ic  protectionist  flavor 
although  the  rates  on  the  great  bulk  of  com- 
mercial products  were  reduced  to  between  \5 
and  30  per  rmt  The  next  few  years  were 
years  of  unparalleled  business  prosperity  and 
commercial  expansion  and  the  revenues  from 
import  duties  increased  by  leaps  and  bounds. 
The  need  of  a  rediKtion  of  revenue  was  so 
obvious  that  in  1857  another  tariff  measure 
was  enacted  lowering  many  of  the  duties  and 
enlarging  the  free  list.  Rcfore  this  act  was 
fairly  in  effect,  however,  the  panic  of  1857  cut 
down  importations  to  such  an  extent  that  a 
deficit  resulted  and  accordingly  in  18bl  the 
previous  duties  were  restored. 

When  dtt  Qvil  War  broke  out  the  necessity 
for  revenue  outwcighe<l  all  other  considera- 
tions. Heavy  excise  duties  were  pl.iced  upon 
domestic  manufactures  and  to  compensate  these 
the  inqiort  duties  were  raised  correspondingly 
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and  in  some  caict  •  Uitle  more.  This  was 
done  in  1862,  the  avefige  nte  being  raised  to 
37  per  cent.  The  same  pfocednre  was  fol- 
lowed ngum  in  lf?64  except  that  a  somewhat 
ffeafer  amount  of  protcrtinn  was  ^jrantcd,  the 
aviTagr  rates  lioin^;  incrciMil  bv  this  act  to 
47  per  cent.  After  the  war  effdru  to  reduce 
the  tariff  lo  the  aate-belhtm  basu  met  with 
resistance  from  the  protected  interests  and  prac- 
tically nothing  was  done  nnttl  1870.  In  that 
year  the  duties  on  articles  like  tea,  coffee, 
wine,  suRar,  molasses  and  spices,  which  did 
not  affeot  domestic  industries,  were  reduced. 
Again  in  18/2  a  general  revision  was  avoided 
by  making  a  10  per  cent  horizontal  reduction 
of  all  duties  and  abolishing  entirely  those  on 
tea  and  coffee  and  a  few  other  articles.  The 
loss  of  revenue  resulting  from  the  sacrifice  of 
duties,  amounting  to  about  $20,000,0(KI  from  tea 
and  coffee,  and  the  shrinkage  of  other  receipts 
as  a  result  of  the  panic  of  1873,  resulted  in  a 
deficit  of  about  $50,000,000  and  in  1875  the  10 
per  cent  horizontal  reduction  was  repealed. 
The  period  of  depression  came  to  an  end  about 
1878  and  with  the  return  of  prosperity  a  sur- 

rlus  began  tu  heap  up  in  the  treasury  again, 
n  1882  a  tariff  commission  was  appuuited  to 
propose  chanMS.  but  their  recommendations  for 
a  reduction  of  the  tariff  were  rejected  by  Con- 
gress. Internal  revttiue  duties  were  abolished 
or  reduced,  but  the  import  duties  were  on  the 
whole  increased. 

This  action  called  forth  strong  protest 
from  the  democrats,  and  in  1887  President 
Qeveland  brought  the  issue  to  a  head  by  a 
vehement  message  urging  tariff  reform  and  the 
MCCSSity  of  reducing  the  surplus.  Up  to  this 
time  the  surplus  revenues  had  been  applied  to 
the  pa>mciit  of  the  debt,  but  all  available  t:>onds 
had  now  l>cen  paid.  The  Dtmi  cratic  House 
passed  the  MilK  lull  providing  fur  a  general 
reduction  of  the  tariff,  but  the  Republican 
Senate  replied  by  proposing  further  cuts  in 
internal  revenue  duties.  In  the  ensuing  elec- 
tions the  Republicans  were  victorious  and  pro- 
ceeded tu  suUc  the  problem  of  the  surplus  by 
the  double  process  of  spending  it  and  raising 
the  import  duties  by  the  Mclunley  Act  so  as 
to  disooura^  ifflportaiiona.  Extravagant  pen- 
aioo  legislation  was  inaugurated  and  a  bounty 
of  two  cents  a  pound  given  to  domestic  sugar 
producers;  at  the  same  time  impt)rtnJ  sunar 
was  ailmittcd  free,  thus  sacrificing  an  .ituuial 
revalue  of  $Xi.ll(lO.CXJi).  These  actions  eticctually 
removed  the  surplus  and  indeed  paved  the  way 
for  a  defidi,  which  occurred  when  the  panic 
of  1893  broke  upon  the  country.  The  Diemo- 
cratic  tariff  of  1894  reduced  the  duties  on  many 
protected  commodities,  added  to  the  fie.  list, 
revti'rrd  the  <luf\  on  suKar  and  provided  lui  an 
income  tax.  I'hc  failure  of  the  income  tax 
section,  however,  by  beiiig  declared  imcoostitB' 
tional.  and  the  contintiins  depression  Jed  to 
embarrassing  deficits,  and  when  the  Republi- 
cans were  returned  to  power  in  lS**f)  they 
promptly  reversed  this  policy  by  the  passage  of 
the  l3ingle>'  Tariff  in  1S'»7,  raisiPK'  the  general 
average  of  duties  to  the  highest  point  since 
the  (.ivtl  War,  namely,  57  per  cent  This  was 
an  inrrrn'^r  from  37  per  cent  in  1883  and  49.5 
per  rent  in  18*J0 

The  tariff  n'  w  remained  undistnrl»ed  for 
12  years,  but  dissatisfaction  with  the  existing 


dntlcs  grew  strong;  especially  with  the  Imrdm 

on  raw_ materials  and  ine  favors  to  monn;ioi;7ed 
industries.    Efforts  were  made  within  the  Kt- 
publican   partv   itself,   especially   by  mcir?<r» 
representing  the  Middle  W  est,  to  secure  a  re- 
vision of  those  duties  favorable  to  the  trusti. 
though  without  success,  but  finally  in  XW  a 
campaign  pledge  was  made  by  this  party  to  rr- 
vise  the  tariff.    The  Pa>-ne-AIdrich  Tariff  of 
1909  was  an  attempt  to  redeem  this  plr.iift. 
but  the  protected  interests  vucrccded  in  prevent- 
ing any  serious  rednrtinri-  in      hrdulo  Tht« 
repudiation  of  party  ple<li:es  Ird  ro  an  ir«  ir- 
gent  movement  which  found  expression  in  the 
Progressive  party  and  swept  the  Drmocrati 
into  power  at  the  next  election.   The  I'nder- 
wood  Tariff  of  1913  made  important  changev 
especially  in  the  iron  and  steel  schedule'  ,  tret 
woo!  was  provided  for,  a  ^,'radii.il  rr.l  irtjoo 
of  the  sugar  duty  with  iiItiniaN  ir.  .  mii;  ir.  and 
in  general  free  raw  materials  for  maniuactorcs 
The  outbreak  of  the  European  War  the  follow- 
mg  jrear  necessitated  the  suspension  of  the  re- 
dnction  of  tlgar  duties,  thus  saving  a  revenue 
of  some  $45jnOO.OOO  a  year     The  en..rmoui 
revenues   needed   to  defray  our  expenditures 
since  the  riilry  r>f  the  L'intrd  States  intf)  the 
war  have  been  provided,  as  in  the  rase  of  the 
Spanish  War  in  1898,  by  increasing  the  intem^l 
revenue  taxes  and  fay  incomcv  inhcrttance  and 
excess  profits  taxes.  An  expert  tariff  commis- 
sion was  provided  for  by  the  War  Revenue  .\ct 
of  8  Sept.  I*il6,  which  it  is  expected  will  sup- 
ply the  machinery  and  the  intorma;ii.n  !   r  the 
scientific  solution  of  the  ditVirult  pro(  !.  im  of 
tariff  adjustment  after  the  war 

Bibliography.— Ashley.  *  Modem  Taiif 
History*  (London  1904);  Bolles.  A.  S,  «R- 
nanciat  History  of  the  United  States*  (3  voU^ 
4th  ed,  .\ew  York  18<)4-96) ;  Dewey.  D. 
•Financial  Historv  of  the  United  States'  (5tli 
ed.  New  York  l<5l5);  Dowell.  S.  "History-  of 
Taxation  and  Taxes  in  Kiigland'  (4  vols^  2A 
ed.,  London  1884-88) :  Stanwood.  'Ameri- 
can Tariff  Controversies  of  the  i9th  Cemtny* 
(2  vols,  New  York  1903):  Tan^sig.  F.  W. 
•Tariff  Historv  of  the  United  States'  {6th  ed^ 
New  York  1")'34)  ;  id  .  'Some  Asi>ccts  of  the 
Tariff  Question*  (Cambridge  1915). 

EjtmsT  L.  BoGAST, 
Professor  of  Economics,  L'nivt-riity  of  Illinois 

TARIFF  ADMINISTRATION  IN  THX 
UNITED  STATES,  The  administratioo  of 
the  uriff  laws,  which  conca  within  the  prov- 
ince of  the  Treasury  Department,  is  direodly 
unclcr  the  care  of  the  Secretary  of  the  Treasary 
and  one  of  his  assistant  secretaries.  The  laa- 
chiiKT)  furnished  by  the  department  and  tW 
government  for  its  execution  is  cocnpreKm- 
sive,  complicated  and  far-reaching.  All  articin 
imported  must  follow  a  certain  prescribed  and 
imchaagcable  routine  which  begins  with  the  re- 
quirement of  a  certificate  of  value  made  b<fnr« 
a  United  States  consular  office  abroad,  tor 
cver>  shipment  of  foreign  merchandise  des- 
tined for  entry  into  the  United  States.  The 
exact  mcthcnls  of  entry  of  gOOds»  the  \-ah»- 

tion  of  the  same,  their  dassiiicatkM  aad  tht 
rate  of  duties  to  be  paltl,  hi  each  cast,  w 

minutel}'  and  exhaustively  prescril»ed :  and  pf^ 
^nsion  is  made  fi«r  appeal  avrainst  the  intrrpee- 

tati'Mi    .1'  ib(-  Tariff  Law.  the  classificatiOR  of 

articles,  the  tariff  charges  or  duties  and,  m  fac% 


Digitized  by  Google 


071 


Uj^  odier  injustice  or  irregularity  that  may 
anse  in  connection  with  the  administration  of 
the  tariff.  This  system  of  appeal  is  vcr>'  elalxj- 
rate  and  is  at  the  service  of  the  importers 
and  tlie  government  alike.  Naturally  the  tariff 
administration  takes  charge  of  the  collection 
duties.  This  it  does  directly  notwithstanding 
the  fact  that  the  extent  and  importance  of  the 
import  duties  would  seem  not  only  to  justify 
but  to  demand,  as  in  the  case  of  the  internal 
revenue,  a  separate  customs  bureau.  The  di- 
visioo  of  the  oonntiy  into  customs  district* 
fimGtates  the  eoHection  of  customs  diroii9i  fbe 
various  ports  of  entry.  These  ports  of  entry 
arc  themselves  subject  to  strict  routine  rtga- 
lations  and  arc  provided  each  with  an  adminis- 
trative staff  adequate  to  its  needs.  This  staff, 
in  the  larger  and  more  important  ports  of 
entiy,  indudqs  a,  collector,  appmser,  siu^ 
mor,  gangers,  inspectors,  a  naval  officer  and 
officials  in  accordance  with  the  importance  ol 
the  port.  By  law  no  Koods  destined  for  Im- 
[ort  into  the  countn.'  may  be  presented  at  any 
other  place  than  one  of  these  ports  of  entry, 
adiere  govemment  lias  provided  for  the 
fliorage  and  warehousing  ot  goods  for  the 
moment  or  for  longer  periods  of  time  in  case 
the  importer  should  not  wi'^h  to  make  use  of 
the  goods  imported.  The  latter  may  defer  the 
payment  of  duties,  if  he  so  desire,  until  it  is 
convenient  for  him  to  take  the  goods  out  of 
the  warehouse.  The  unloading  of  all  goods 
destined  for^  importation  roust  be  done  under 
the  supervisicm  of  the  customs  officials  and 
accomplished  within  a  certain  specified  time. 
This  is  facilitated  by  the  rc^iuircmcnt  which 
(\:icts  frum  fvcry  vessel  arriving  .it  :i  purt 
ol  entry,  from  a  foreign  country,  a  manifest  of 
the  urtttre  of  the  cargo,  the  names  of  the  con- 
•igiices,  ports  of  shipment  and  other  informa- 
tion of  a  Kke  nature,  which  mttst  be  sntnnitted 
to  the  revenue  ofTiccrs  lieforc  reaching  the 
dock,  if  so  desired,  and  delivered  to  the  collec- 
tor, upon  reaching  port,  in  order  to  secure 
his  permit  to  take  possession  of  the  cargo, 
upon  die  presentation,  by  the  consignee,  of  a 
complete  and  detailed  statement  of  the  value 
and  nature  of  the  goods.  This  statement  or 
invoice  forms  the  basis  on  which  the  duty 
h  tixed  by  the  appraisers  and  the  port  collec- 
tor. In  case  the  consignee  is  dissatisfied  with 
the  appraisement,  a  new  one  may  be  ordered, 
or,  in  case  this  is  denied  at  the  port,  an  appeal 
auy  be  made  to  the  board  of  general  apprais- 
ers  for  a  reconsideration  of  the  valuation.  The 
United  States  Court  of  Customs  -Xppeals 
handles  appeals  as  to  classification  and  other 
similar  matters.  This  permits  the  remedy  of 
errors,  and  injustices  of^  all  kinds  in  the  ad- 
miaistration  of  the  tariff  laws  and  regula- 
tions; and  this  makes  the  United  States  tariff 
adniinistration  very  efficient  and  just  to  all. 
The  collector  receives  the  duties  and  pays 
them  over  to  the  Treasury  I >(ii^rtmcnt.  (See 
T.vRiFF  Administration).  Coh.u!-  P.olles,  S., 
*  Financial  History  of  the  United  States' 
(1886) ;  Dewey.  D.  R.,  ^Financial  History  of 
the  United  States'  (1903)  ;  Goss.  J.  D.,  'His- 
tory of  Tariff  Administration  in  the  United 
States*  (1891). 

TARIFF  LAWS,  the  various  enactments  of 
Congress,  extending  from  1789  to  1913,  to  regu- 
late invort  duties.  Those  of  recent  data  are: 


The  Morrill  Tariff  Act  (1861) ;  UcKinlcy  Tariff 

Act  (1890);  Wilson-Gorman  Tariff  (1894); 
Dinglcy  Tariff  Act  (1897);  Payne-Aldrich 
Tariff  Act  (1909);  Underwood  Tariff  Act 
(1913).  See  Tarut  AoMiMisiaATioH  uf  the 

UMITSD  StAIM. 

TAR  I J  A,  ta-re'hii,  Bolilla,  the  capital  of 
the  department  of  the  same  name,  situated 
among  the  ■■tWiiTWiiit  near  the  Argentine  fron- 
tier and  havfay  tm  aica  of  31^567  square  milei. 
It  Hef  en  a  nrtfle  mountain  plain  and  has  a 
jdeasant  climate.  The  town  has  a  handsome 
church,  and  there  is  considerable  transit  trade 
with  Argentina.  Pup  of  town,  about  UMMO; 
department,  about  165,000. 

TARIM,  ta-rem',  central  Asia,  a  river  of 
East  Turkestan,  formed  by  the  confluence  of 
the  Aksu,  Yarkand  and  Khotan-Darva  at  the 
southern  base  of  the  western  Tyan>Shaar 
fwama,  60  miles  sotttbeast  of  Aksu.  Thene* 
it  flows  east  and  finally  soudieast,  losing  Itsdi 
in  the  group  of  lakes  and  salt  marshes  known  as 
Lol>-nor,  at  the  northern  base  of  the  Kuen-Lun 
range.  With  its  main  hcadstrcam,  the  Yar- 
kand, the  Tarim  River  encircles  the  vast  des* 
ert  plain  of  Turkestan,  receiving  nearly  aU  jts 
tffiboianes  from  tiw  surfooadinf  mountains  on 
its  loft  tank.  The  Taffm  and  Hs  basin  were 
first  thoroughly  explored  and  mapped  bv 
Hedin,  during  the  last  years  of  the  19th 
century. 

TARKINGTON.  (Newton)  Booth^Amer- 
ican  novelist:  b.  Indiana,  29  July  1869.  He  was 
graduated  from  Princeton  in  1893  and  his  first 
novel,  *Thc  Gentleman  from  Indiana*  (1899), 
attracted  widespread  and  favorable  attention. 
Thenceforth  he  followed  literature,  with  the 
exception  of  serving  one  term  in  the  Indiana 
legislature  in  1903.  His  next  woiks  were. 
*Monsieur  Beaucaire'  (1900) :  *The  Two  Van-, 
revels'  (1902);  <Cherrv'  (1903);  'The  Beau- 
tiful Ladv*  (1905)  ;  'The  Conquest  of  Canaan> 
(I90.S);  'Gust  of  Qucsmay'  (1908);  'Beauty 
and  the  Jacobin>  (1911);  <The  Flirt'  (1913); 
<Penrod'  (1914);  'Seventeen'  (1916);  'Tur- 
moil' (1917):  'Robert  C>>rtes  Holliday> 
(1918) ;  <The  Magnificent  Ambersons>  (1918). 
He  has  also  written  several  plays,  the  most 
successful  being  'Monsieur  Beaucaire'  (after 
the  novel),  in  which  he  oolhdtorated  with 
Harry  L.  Wilson. 

TARKIO  (tar'ke-d)  COLLEGE,  located 
at  Tarkio,  Mo.  It  was  established  by  private 
initiative  in  1883  under  the  name  of  Tarkio 
Valley  College  and  Normal  Institute.  A  new 
charter  was  obtained  in  ISM  by  which  the  name 
was  changed  to  Tarkio  College  and  the  institu- 
tion came  under  the  control  of  the  United 
Presbyterian  Church.  The  college  has  been 
from  the  first  coeducational.  Its  organization 
includes  a  collegiate  department,  a  normal  de- 
partment, a  preparatory  department,  a  musical 
department  and  a  commercial  d^rtmcnt 
The  collegiate  department  offers  two  courses 
leading  to  a  degree,  the  classical  (decree  of 
A.B.),  and  the  scientific  (B.S.),  and  a  third 
course,  the  literary,  for  the  completion  of 
which  a  diploma  is  granted;  this  latter  omits 
one  year  of  the  work  of  the  scientific  course. 
The  normal  course  occupies  four  years;  stu- 
dents are  allowed  to  pursue  the  smdies  they 
OMiet  need.  Studcuis  an  both  due  and  the  con* 
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merdal  department  can  take  additional  studies 
*n  any  of  the  ooUqpatc  mnrso.  Hihie  stady 
i%  2  pan  of  Ae  emticulum  in  the  preparatory 
and  collcRiate  counes.  The  college  has  a 
campus  of  20  acres  a  little  above  the  town ;  the 
chief  luiildiiiK"'  arc  the  ir.ain  Iniildini^,  Marshal! 
Hall  (womin's  dormittjrv)  and  Gentlemen's 
Hall.  In  1<A)1  David  Kaiikin  Rave  $53,000  to- 
ward the  increase  of  the  permanent  endowment, 
and  the  productive  funds  were  in  1917  $163,000. 
The  library  in  1917  contained  8^00  volumes; 
the  students  numbered  235  and  the  faculty  23. 

TARLAC.  tar'liik,  Philipoincs,  (1)  Ptld)lo, 
capital  of  the  province  of  Taiiac,  Luzon,  on 
the  Bolso  River  at  the  point  where  its  nvat 
changes  to  Tarlac.  and  on  the  Manila  mA  Da- 
gupan  Railroad.  73  miles  northwest  of  Manila. 
In  addition  to  the  railroad  it  has  excellent  high- 
way faalities.  and  is  the  centre  of  trade  tor 
the  MrrouMling  country.  Pop.  I2^¥i.  (2) 
An  interior  province  in  the  southwestern  part 
of  northern  Luron.  botinded  on  the  tnorth  by 
Paii^'.i^itiaii,  on  the  east  liy  N'uc\a  Kcija,  on 
the  South  by  Pampauga  and  on  the  west  by 
Zamliales;  area.  square  miles.    In  shape  it 

is  .afproximateiy  square.  measurinK  37  miles 
from  BOrth  lo  tomh  and  39  miles  from  east  10 
west:  the  eastern  part  is  level  while  the  west' 
ern  part  includes  the  eastern  slopes  of  the  Cor- 
dillera  de  Cu' usctan.  the  highest  peak  being 
Mount  ll»a,  l.'ili-l  feet.  The  province  is  watered 
by  numerous  rivers.  Rice  i*  the  most  import- 
ant product;  sugar  is  also  raised  in  lar^e  quan- 
tities, and  tobacco  and  corn  on  the  higher  levels. 
The  forests  are  valuable,  and  the  timber  is 
easily  obtained  on  account  of  the  numerous 
rivers,  and  their  proximity  tn  the  forest  lands. 
There  are  a  few  mechanical  industries  for  do- 
mestic un<j  tiiily.  The  province  is  traversed  by 
the  Xlanila  and  Dagi»pan  Railroad,  the  main 
highways  and  numerous  teattr  roads;  the  rivers 
also  are  na%igablc  for  native  boats,  so  that  the 
facilities  for  trade  arc  excellent.  Pop.  about 
U5,000 

TARLATAN,  a  thin  and  fine  species  of 
open,  transparent  muslin,  mostly  used  for 
women's  wear,  originally  esteemed  as  high 
grade,  but  bter  deteriorated.  The  chief  scat 
of  the  manufarture  as  Tasare,  ia  France; 

TARLETON,  Sir  Banastre,  English  sol- 
dier in  the  Rr\ (  I'jtion :  b.  l-i\  erp<>ol,  1754;  d. 
Lcintwardinc.  Slir>i)>--liire.  2>  j.irv  IKW  In 
1775  he  entered  the  English  army  as  cornet  in 
tha  Uag's  dragoon  guards,  and  obtained  leave 
to  accompany  Lord  Comwallis  to  North  Amer- 
iea.  as  vohinteer.  He  was  present  with  Clin- 
ton's army  at  the  attack  on  Charleston  and 
other  opt  rat loTi".,  then  served  with  Sir  W  illiam 
Erskine's  « .ivalry,  attackun?  and  capturiit^^  New 
York  (September  I77^».  1-ort  Washington  and 
Fort  Lee  in  Novemb<  r  He  commanded  the  ad* 
vannr  guard  under  Harcourt  and  capturrd 
General  Lee  (13  December)  and  was  present  in 
operaTion*  around  Hnin'iwick,  Princeton  ami 
Trenton  (1777)  In  17K0  he  fotiwrht  around 
Charleston  ciptwriiie  (by  >^urpn^^l  three  regi- 
ments of  American  cavalry  with  their  stores, 
jo«(i  before  the  Capltubtion  of  r'harlcNton  He 
aided  in  the  caftore  of  Camdrn  In  the  South 
he  had  to  retreat,  after  Morgan's  victory  at 
CowpeiK.  to  Hamilton  Ford  joininc  l.rslie  in 
January  17H0  they  returned  and  successfully  at- 


tacked Morgan.  But  in  spite  of  Tarletor.'-  -in- 
merous  successes  the  attacKS  of  Lafa^ctt?  iad 
VV'a>-nc  rendered  the  Comwalfis  position  hope- 
less and,  with  the  surrender  to  Waihiogtoe. 
Tarlclon  returned  to  England  (l/HJ)  on  parole. 
He  wa<  made  licutcnani-culi  mel  of  light  dragoooi 
in  December,  then  entered  Parhammt  fl?W) 
representing  Liverpool,  retaining  his  seat  T:tl 
ia07.  In  1807  he  tvas  asain  elected  to  sit  tifl 
1812.  giving  his  seat  to  Canirfng;  He  was  p(0> 
moted  (1790)  to  colonel,  then  to  major<gnKta! 
(1794)  and  lieutenant-general  (1901).  After 
several  short  rommis^i(>n^  tu  Ireland  and  el*^ 
where  he  was  made  (181  IK)  governor  of  Ber- 
wick and  Holy  Island.  In  1812  he  wa»  pro- 
moted to  general  and  was  created  baronet  n 
1815.  He  was  certainly  a  clever,  daring  and 
successful  leader  of  cavalry,  but  history  woold 
give  him  the  blame  for  unnecessary  cmeltr, 
resorting  at  times  to  hiitrherv-  He  wrote 
^History  of  the  Campaigns  of  1780  and  1781  ia 
the  Southern  Provinces  of  North  AoMtka* 
(London  1787) 

TARN,  tarn  (.iiuieni  Taknis).  a  river  c: 
France,  which  rises  on  the  south  *lop<  of 
Ihlount  Lozcrc,  near  Florae,  in  the  dcpartmcol 
of  Loxire.  It  flows  west*southwest,  crosses  the 
dqtartments  of  Avctyron  and  Tarn,  nassiaf 
Alby,  turns  northwest  through  Hante-Garoaae 
into  Tarn-et-daronne,  where  it  passes  Monua- 
ban,  turning;  almost  due  \%est,  passes  Moisv*.:. 
and  joins  the  (Kiromu  on  the  right  a  tew  m-.a 
below.  Its  whole  course  is  230  miles,  of  which 
al>out  lOO  miles,  beginning  at  Alby,  are  aafi* 
gable. 

TARNOPOL.  tar'n6-p6l.  AuMna,  town  m 
G.tlici.i,  on  the  left  bank  of  the  Screih.  m*  mi'.o 
ca.si-southeast  of  Lcml>crg,  near  the  Ru&Maa 
border.  It  has  a  Roman  Catholic  aad  a  Greek 
Catholic  church,  an  old  casik,  now  used  as 
barracks,  a  new  castle,  a  Jesuit  coOegc,  a 
nasium,  a  Polish  real-school  and  several 
schools  A  thrivii:^'  tr.idc  in  rchniiig  and 
ing.  horses,  grain,  wax,  homgr. 
on.    Pop.  about  35,200. 

TAKO,  a  plant  (Cohcatia  anti^c 

culrr.ia  and  related  forms)  of  the  amm  famtH. 
widely  Rrown  for  food  in  tropK.»l  re»ri  t-*.  e*- 
pceiallx  in  tbo  inland-  of  the  l'a<  ihc  The  p'.jni 
has  very  large  heart-shaped  leaves,  from  thick 
tuberous  roots,  and  small  greenish  flowcn;  re- 
scmbling  those  of  the  caUa,  to  which  it  ii  i*> 
lated.  A  form,  still  grown  in  Kgrpt  and  mii 
as  food  hy  the  laboring  classes,  is  known  tale 
of  v-'reat  antiquity.  In  the  I'acitic  recion  hoa- 
dreils  oi  forms  of  i.iro  an  recogniied  by  tta 
natives  Tare  is  used  m  Hawaii  chietly  ta 
the  form  of  poi,  a  paste  made  by  boihng  aad 
grinding  the  rooa  and  allowing  them  to  fee* 
ment  for  a  day  of  two.  The  roots  are  wmi 
in  many  other  ways,  like  the  potato  The 
leaves,  also,  when  cooked  to  destruv  thcu 
acridii\,  .lie  used  for  f( 


TARPAN,  a  kical  iwme  for  thr  \mut 
wild  ass. 


TARPAULIN,  orivrinally  a 


piece 


canvas,  thorotighly  coated  with  tar.  artd  unei 
to  cover  the  hatotways  of  a  ship  at  tc^  ts 
l^cnt  the  penetration  of  the  rain  or  ica- 
water  which  may  at  times  rash  over  the  decks: 
now  any  heavy  waterproof  canvas  fOT  pro- 
tecting goods  from  water. 
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TARPBIAN  ROCK~TARQUINIU8 


TARPEIAN  (tar-pe'v»n)  ROCK,  Italy,  a 
por-.iuii  of  the  Capitol  at  R0IBe»  SO  named  from 
the  tradition  that  during  a  war  with  the  Sa- 
bines,  Tarpeia,  the  dau^ter  of  the  governor 

of  the  cituflt !  nf  Romi-,  promised  to  open  the 
gates  of  the  city  to  the  Sabines,  provided  they 
gave  her  what  they  carried  on  their  left  hands, 
meaning  their  gold  bracelets.  The  Sabines 
consented,  and  as  they  entered  the  gates  threw 
not  dieir  bracelets  but  their  shields  upon  Tar- 
peia, who  was  crashed  to  death  under  the 
weight  She  was  hurled  in  the  Capitol,  which 
trom  her  wa.s  called  the  I'arpeian  Rock;  and 
thtrc  Roman  malefartors  were  afterward 
thrown  down  a  deep  precipice.    Sec  Rome. 

TARPON,  or  SILVER  KINO,  a  Rreat 
and  powerful  fish  (Tarpon  atlanticus,  or  Mcga- 
lops  thrissuides),  known  from  Virginia  to 
Brazil,  and  regarded  by  anglers  as  the  finest 
01  American  game  fishes.  It  is  related  to  the 
herrings  and  resembles  them  in  general  out- 
line but  is  sonetines  six  feet  long.  Its  special 
attrics  are  the  Jon|r  fibmentous  appendage  of 
the  posterior  mar^n  of  the  dorsal  fin  and  the 
huge,  round,  shining  scales,  which  encase  the 
body  in  an  armor  of  glittering  silver,  asu!  make 
the  name  "silver  king*  peculiarly  appropriate 
for  this  noble  fish.  Among  the  F"rench  and 
Spanish  fishermen  about  the  Gulf  of  Mexico 
and  West  Indies  it  is  called  grande  ecaille, 
sahalo,  saxHtlle,  etc. ;  while  tarpium,  jewfish  and 
big-eycd  herring  are  also  heard.  Its  scales,  as 
large  as  or  larger  than  a  silver  dollar,  are  ex- 
tensively used  in  fabricatine  ornaments,  and  the 
flesh  is  good  to  eat;  but  the  fish  is  principally 
of  ioteresi  for  the  sport  it  affords  to  the  angler 
with  rod  and  line,  who  seeks  it  best  bv  gomg 
in  a  t>oat,  with  an  exi>erienced  man  at  the  oars, 
among  the  islands  or  Into  the  bays  of  the  coast 
of  the  Gulf  of  Mexico,  within  tlie  Florida  reefs 
or  around  the  shores  of  Porto  Kico,  wliere  it 
spawns.  Then  may  be  felt  as  well  as  seen  the 
astonishinK  force  and  strength  which  this  fish 
daily  pnlsiorth  as  he  chases  the  swift  and  aigile 
fishes  upon  which  he  subsists.  Having  seiied 
the  angler's  baited  hook,  a  struggle  begins  which 
taxes  tackle  and  skill  to  the  utmost.  The  mo- 
ment the  tarpon  feels  the  steel  point  in  his 
mouth  and  finds  his  progress  checked,  lu  K  a^)S 
high  into  the  air.  shaking  bimselt  violently  in 
hope  of  casting  off  the  Dook — and  he  often 
sneoecds.  Failuig,  he  leap*  iiain  and  again; 
SrtHi  all  the  frenzy  of  the  wild  horse  when  he 
first  feels  the  lasso,  he  springs  throui.h  ihr 
air  and  dashes  through  the  \vat(  r."  .'\n  hc  ur 
or  more  of  the  most  delicate  manipulation,  and 
at  the  same  time  of  severe  labor,  is  often  re- 
<iaired  to  subdue  a  brge  tarpon. 

TARQUINIUS,  tar-kwIn'T-us.  Lucius  (stir- 
named  Priscus).  in  legendary  history  the  fifth 
kiiij..'  of  Rome.  His  family  was  of  Greek  ex- 
traction, his  father.  Demaratus.  l)eing  a  Co- 
rinthian, who  crossed  to  Italy  and  settled  in 
TarquintL  a  city  of  Etruria.  He  introduced 
among  ae  Etruscans  the  knowtedj^  of  ikt 
alphabet.  He  had  married  Truinquil,  a  Tus- 
can lady  of  rank,  by  whom  lie  iiad  two  sons, 
flit  on  account  of  foreigti  extraction  he  was 
excluded  from  public  employment.  He  accord- 
iogly  removed  to  Rome,  where  he  was  wel- 
comed and  admitted  to  Roman  citiienship.  He 
took  the  name  of  Lucius  Tarqainius.  Hie 
somame  Priscus,  the  dder,  may  be  considered 
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as  a  historical  distinction.  Tarquinius  became 
the  confidant  of  the  king  of  Rome.  Ancus  Mar- 
tius,  who  appointed  him  the  guardian  of  his 
diildren.  On  the  death  of  Ancas,  Taiquiniut 
was  elected  his  successor.  He  made  war  on 
Latins  and  Sabines,  from  whom  he  took  numer- 
ous towns,  and  his  reign  was  distinguished 
by  the  erection  of  great  public  works.  The 
Roman  Cloaca;  (qv.)  are  the  greatest  of  the 
works  attributed  to  him.  He  constructed  the 
Grens  Ifaximus  in  ^  valley  redeemed  by  his 
sjrstem  of  drainage,  and  instituted  the  great 
Roman  games.  He  t>egan  the  wall  around  the 
city.  He  is  also  said  to  have  projected  or 
begun  the  Capitol  in  honor  of  Jupiter,  Juno 
and  Minerva.  For  the  political  cnani^es  which 
he  instituted  see  Rome.  After  a  reign  of  36 
years,  or  %  according  to  the  legends,  he  was 
killed  by  assassins  employed  by  the  sons  of 
Ancus  Martius  in  578  RC. 

TARQUINIUS,  Lucius   (surnamed  Sh^  . 
mus),  last  of  the  legendary  kings  of  Room^ 
was  the  son  of  Lttaus  Tarquinius  Priscusi 

Tarquinius  Priscus  left  two  SOns,  who  were 
too  young  to  succeed  him,  and  his  son- 
in-law,  Servius  Tullius,  excited  the  patricians 
against  him  by  extensive  constitutiwial  reforms, 
and  Tarquin,  on  reaching  man's  estate  mur- 
dered his  son-in-law  and  assumed  the  regal 
dignity  as  a  hereditary  right.  As  a  king  he 
developed  all  the  di,stin(.;uishing  traits  of  a 
tyrant.  He  abolished  the  privileges  conferred 
by  his  predecessor  on  the  plebeians ;  but  did  not 
favor  the  patricians.  He  banished  or  put  to 
death  the  scaaiors  whom  he  suspected.  He 
continued  the  great  works  of  his  father,  and 
compelled  the  populace  to  labor  in  them  for 
inadequate  pay.  While  he  thus  established  his 
tyranny  at  home  he  advanced  the  power  of 
Rome  abroad.  By  the  marriage  of  his  daugh- 
ter with^  Octavius  Mamilius  of  Tusculum*  be 
caused  himself  to  be  recognized  as  the  bead  of 
the  Latin  confcdecacy.  Through  a  stratagaa 
of  his  son  Scxttts  he  obtained  possession  of 
Gabii.  a  Latin  city,  which  resisted  him.  He 
made  war  on  the  Voiscians,  and  took  the  city 
of  Suessa  Ponneiia,  the  spoils  of  which  he 
used  to  build  and  decorate  the  Capitol.  He 
formed  also  a  dose  alliance  with  the  Etrurian 
dties.  To  keep  down  the  Volscians,  he  founded 
the  colonies  of  Signia  and  Circett.  It  was  he 
who  deposited  the  Sibylline  hooks  in  the  vault 
of  the  Capitol  .After  a  reign  of  nearly  ZS 
years  he  was  engaged  in  besieging  .Xrdea  when 
the  conspiracy  broke  out  by  which  he  was 
exiled  from  Rone  510  b.c  The  cause  and  nature 
of  the  conspiracy  are  referred  to  in  the  articles 
Bmrrns  (Ltrcrus  Junius)  and  LucimtA.  Tar- 

qiiin  first  took  refuge  .nt  rrrn  and  F.tniria  The 
F.tniscan  cities  of  Taniniiiii  and  Vcii  first 
espoused  his  causi-.  ^brn  Lars  rorscntia  of 
Chisium,  and  afterward  the  Latin  states. 
When  ail  these  had  been  vanqtushed,  according 
to  Roman  acootmts,  Tarquinius.  whose  sons  had 
periled  fn  the  wars,  fled  to  Oitnae,  where  he 
died.  The  chronology  of  the  story  of  the  Tar- 
quins  is  incompatible  with  strict  historical 
accuracy,  and  neither  ciitici-m  nor  coitipai i^on 
of  accounts  has  enabled  historians  to  disentangle 
the  truth  from  fiction.  Some,  as  Niebuhr  and 
K.  O.  Muller.  hold  that  the  history  of  the  Tar- 

2uins  points  to  an  Etntiean  conquest  of  Rome. 
>thers  accept  the  mun  incidents  as  histnricaL 
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TARR,  Ralph  Stockman,  American  groin 
cist:  b.  GkMKCStcr.  Mass..  15  Jan  18&4:  d  191^ 
He  was  graduated  from  Harvard  in  1891.  aad 
wu  umum  in  wolocr  there  1890-91.  From 
186-97  he  was  assfttant  in  geology  at  Cornell 
University,  and  thereafter  profcisor  of  dynamic 
geolog>'  there  una)  hi>  dtmisc.  He  has  pub- 
lished *  Economic  (ieologj-  of  the  I'nitt  d 
States*  (1893);  'ElcmenUry  Physical  Citog- 
raphy'  (1895);  'Elcroemary  (ieology'  (1897); 
'I'hysical  Geography  of  New  York'  (1902); 
'Geography  of  Science'  (1905);  'Alaskan 
Qacier  Studies'  (1914);  'College  Physiog- 
raphy >  (1914). 

TARRAGON,  a  cnHaary  iMfb.  See  Aro- 

TARRAGONA;,  tar-ra-gona.  Spain,  a  sea- 
port town  on  the  Ifetfiterrancan,  capitol  of  a 
province  of  the  same  name,  in  Catalonia,  60 
niles  west-southwest  of  Barcelona,  at  the  east- 
ern end  of  the  fertile  Caavo  de  Tarraf^ma, 
wMcti  11  watered  bjr  the  river  Francoli.  The 
o!f?  mnn,  situated  on  a  hiph  rocky  site,  once 
surmounted  l>y  a  citadel,  ha*  narrow.  irr<krular 
Streets.  The  chief  features  are  the  splendid 
cathedral,  dating?  from  the  12th  to  13ih  century, 
with  a  fine  we«t  fH*de  and  cloisters  of  great 
beauty,  the  archicpuoopal  palace,  with  an  an- 
cient tower,  and  a  fcmhiary  for  priests.  The 
Plaza  de  la  Fuente.  on  the  site  of  the  Ronna 
Grcus.  separates  the  old  town  from  the 
more  retndar  new  town  to  the  Southwest,  which, 
near  where  it  joins  the  old  town,  is  cross,  d 
hy  iwo  Sro.id  tree^sh.ided  ^tre^ts  The  F'aseo 
de  Santa  Clara  is  a  fine  promenade  on  the  re- 
mains of  the  old  Roman  walbw  The  other  edi- 
fices nichide  the  prestdo  or  prison,  the  Torre6n 
de  Pilatos,  also  a  prison,  the  Cita  Provincial  de 
Beneficencia,  artillery  arsenal,  infantry  har- 
racks,  etc  The  town  and  its  neishhorhood  are 
rich  in  Roman  remains  The  spacious  harbor  is 
sheltered  hy  a  long  mole,  and  has  Seen  recently 
improved  Tarragona  was  known  to  the  Ro- 
mans as  Tarraco  It  was  captured  hv  the 
Romans  218  ac  durini{  the  Second  Punic  War, 
and  made  tlieir  hcadooarters  in  Spain.  It  is 
also  associated  with  Jnmis  Gnsnr  and  Antnistas. 
the  latter  of  whom  made  it  the  capital  of  the 
pro\'ince  of  Hispania  Tarraccmfnns  It  was 
taken  hy  the  Visigoths  in  475  .\  n .  and  hv  the 
Moors  in  713  On  hint  1811  it  \va>  r;ip'iired 
and  phnulered  by  the  French  under  Siuhet 
Its  archbishop  shares  with  the  arcbbtshop  of 
Toledo  the  title  of  primate  of  Spain.  Popk, 
2A  -^4A    province.  336.7f>3. 


TARRYTOWN  ( from  the  Dutch.  Terpen 
Dorf  "Ulicat  Town*).  Y.,  villaite.  Uest- 
cbcsttr  Cuunty.  on  the  Hudson  Rivcrj  or  the 
expansion  of  tbc  river  called  Tatipan  bca,  and 
on  tbc  N'c»  Yoflt  Central  and  iludMa  River 
Railroad,  abont  2S  miles  north  of  Xew  Yorfc 

and  ]\)  mile*  South  of  Albany  .\  ferry,  which 
Connects  the  village  with  N'\uv.k  v.>ii  the  wot 
bank  uf  the  Hu  Imh,  »;!ves  TarrytuMU  the  ad- 
vant:iK-i  %  of  the  U  est  Shoic  Railroad. 

Tarrvtown  i>  one  of  the  oldot  »<.ttlemiT,!>  in 
New  York,  us  poMtiuo  on  the  Hudson  made  it 
a  con\eiiient  Landing  place  for  U*aiN  tcoing  frum 
NcM  V->rk  to  Al*>any.  and  gradiully  it  Ucame 
a  tra-!iUK  {»  >t  lis  hnit  incorpviratiun  included 
Irvii)^'!  r  ( V  )  l^uruiK  the  Rev<  lu; u  nary 
Wai  'ititrytuwu  wa*  a  «.ciUfc  oi  unpurtaitcc; 


every  prnniilM  nl  US  in  the  viciaity  was  tbc 
scene  of  an  encomter  or  a  foniiicaiton.  In 
Tarrytown  Andr6  was  captured  On  Broadway, 
one  of  the  prominent  streets,  about  half  amy  to 
Sleepy  Hollow  (q.v.)  stands  a  monummt  uan- 
memorating  thi?  event  so  impcrtanr  in  the  \N  ar 
for  Independence.  The  first  monunien*  ercvTe^J 
was  a  small  obelisk,  raised  m  1853  by  the  n»- 
habitants  of  the  county,  and  l>ear.ng  upon  tts 
pedestal  an  inscription  which  told  that  it  marked 


the  'spot*  where,  on  25  Sept  17>*>,  the 
Maj.  John  .\ndrc,  waS  taptured  by  * 
Paulding*  David  Wilfiuns,  and  Isaac  Van  Wert. 


An  Vafim  of  this  County.*  Tn  IfflO.  the 

fir:  il  anniversary  of  this  rapture,  there  was 
addtii  a  bronze  statue  of  John  Pauldirsr.  and  a 
bronre  panel,  upon  which  was  pictured.  by- 
Theodore  Bauer,  the  capture  of  .\ndre  The 
additions  of  1880  were  the  gift  of  John  .\ndrr- 
too.  The  little  streay  nearby  is  called  Andr£ 
Bfool^  and  a  laiige  nUiewooo.  which  f omerhr 
stood  near  tfie  monument,  was  called  Andr^* 
trecL  Tn  1777  Vanghan's  troops  landed  here: 
and  here,  at  the  tavern  kept  hy  Rliraheth  Van 
Tassel,  occurred  the  capture  of  the  British  Nr 
Major  Hunt  and  a  force  of  volunteers  The 
s-illape  is  well  known  on  account  of  hejng  th* 
birthplace  and  home  of  Washington  Inrtng 
(o.v.).  On  the  north  is  Sleepy  Hollow  (qv.  k. 
where  he  was  buried,  on  the  sooth  of  the  vil- 
lage is  Stmnyside  (q.v.).  where  his  home  still 
stands.  Other  points  of  historic  interest  are 
•r\iidehurst.*  formerly  "Paulding  Manor  *  the 
rh:!;pse  manor  hou?e.  erected  in  1683:  a  m.  no- 
mcn?  tn  the  R'-\  >  lir'on.-irv  soldiers  of  the 
manor,  unveiled  in  IJ^'M;  and  the  summer  resi- 
dences of  many  of  the  noted  men  of  New  York. 

Tarrytotra  u  in  an  agncnltoral  region,  hot  it 
has  abottt  100  maminicturinir  establishments 
with  a  large  amraal  output.  The  principal  puh> 
lie  buildings  are  the  Institntion  of  Iferry.  as 
orphanage  for  Vn-iys ;  the  churches,  schools  and 
business  blocks  The  educ.it»r*na!  instittitiom 
an-  'he  \\  ri-hinu'on  Irving  High  School.  Irsmg 
Institute.  Miss  C  K  Sfasnn's  School.  The 
Knox   School.   Hackley  School.  Mary  Moonf 


School,  public  and  parish  schools,  three  . 
libraries  and  several  private  schools.   Tike  na- 
tional bank  has  a  capital  of  $100,000.  the  spr- 
ings hank  has  deposits  amewmting  to  ahow* 

$i(in0.nOt)  Pop^atw^ut  '.7>2;  including  Nonh 
Tarrstown,  4.877.  whiih  is  industrially  a  pan 

ot   the  villaijc;  to!.il.  10.ti29. 

TARSHISH.  a  place  frtqnently  mcmioMd 
in  the  Old  Testammt  ft  was  formerly  be- 
lieved to  be  Tardus  in  Cici!i.i,  *^Tir  i*  now  gen- 
erally identified  by  Bilihca!  critics  with  the 
Tartcssus  of  the  (^reck  and  Roman  writer* 
This  name  was  applied  m  a  district  m  the  s<-*uTh 
of  Spain,  hing  to  -he  west  of  the  Column',  of 
Hercules.  Others  regard  it  as  some  unidcwit- 
fied  European  coast  west  of  Giccccl 

TARSIA  Htal  /-'TrMN  W.^d  inlav; 
esp<i  iall>  that  dot  e  tn  Italv  a'  the  close  of  tht 
Mid'llc  Aj.''^  a.'i  l  (hiriiik'  the  era  of  the  Renais- 
sance Tnc  ws-rd  i»  kc  J  into  English  as 
b<;n^  the  only  im*  i!i.-cri' iT\>;  inla\  of  mat  en 
and  character  as  dt>:in^uishcd  from  that  of 
others.  Thus  nearly  all  Tarsia  work  is  done 
with  dark  «oi.>d  like  wJnut.  on  which  straight 
Imes  and  curses  an  inri^^d  rather  deeply  and 
the  ir  ,  -  ,  :!.(:.  f!"'  J  with  li^cht  c«lorcd  »oo«t 
pruduciu^  wLsu  ihc  Hurk  t>  complete,  a  ((tnerat 
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(feet  of  ydlow  on  brown.  These  fines  and 
oirves  oialcc  scrolls  of  different  patterns  which 
tcnnioate  in  small  flowers  and  clumps  of  foli* 
age,  and  in  this  way  hclj)  tu  carry  out  the  great 
scbone  of  arabesque  decoration  which  wc  asso- 
cjate  with  Renaissance  proper  in  all  the  schools 
of  Italy.  Heavy  furnitur^  such  as  cuplHiards 
and  cabinets,  ornamental  cMStS  for  the  storing 
of  cklliiiHU  and  the  like,  are  adorned  in  this 
W17;  hot  tne  most  effective  examples  of  the  art 
are  in  the  wooden  fittings  of  church  choirs  and 
the  long  rows  of  cupboards  and  closets  (am- 
bries) which  line  some  of  the  sacristies  of  the 
churches  in  central  and  northern  Italy. 

Wood  inlay  of  later  times  and  of  dke  North 
is  flot  often  called  Tarsia,  but  the  piocew  is 
the  tame,  and  the  effects  prodiiced  oifFer  only 
according  to  the  style  of  the  time.  The  most 
inicrcslinR  wood  inlay  out  of  Italy  is  that  of 
the  Dutch  -  chests  drawers  wardrobe  and 
writing  tables  in  which  spiritcu  little  bouquets 
and  flowers  are  relieved  on  a  dark  ground. 
Hiia^and  all  northern  inlaid  work,  disappear  in 
the  i7tb  century  in  what  we  call  Marquetry 
fq.v,),  which  is  a  mosaic  of  veneers  rather 
than  an  inlav  Consult  Jackson,  F.  Hamilton, 
'Ii  '.irs  .1  an  'i  Marquetry'  (1903). 

TARSI  BR,  a  snatl  lemur  of  the  genus 
Twrnif,  having  extremely  long  hind  legs,  es- 
pecially in  the  thin  tarsal  portion,  large,  slender 
tot-s  and  enormous  eyes.  These  grotesque  little 
creatures  inhabit  tropical  Africa  and  the  East- 
era  Archipelago.  They  arc  for  the  most  part 
I  of  nocturnal  habits  and  feed  on  fruits  and  in- 
sects found  in  the  tre»>tops  where  th^  spend 
their  fives.  The  tarsier  (T.  sptamm}  is  a  rep- 
resentative species  of  this  genus,  occurring  in 
Borneo,  Celebes,  the  Philippine  Islands,  etc.  It 
:i  grayish-brown,  with  olive  tints  o\  cr  the  Ixjdy, 
and  dark  tints  on  the  face,  forehead  and  back 
of  the  head.  The  tail  is  destitute  of  hairs,  hot 
possesses  a  tuft  at  its  tip. 

TARSUS,  Asia  Minor,  an  ancient  city,  the 
capital  of  Cilicia,  now  in  the  Turkish  province 
of  Adana,  connected  by  rail  with  Adana  and 
the  port  of  Mcrsina  on  the  Mediterranean.  An- 
ciently it  was  adorned  b;^  a  number  of  magnifi- 
cent buit^gs.  Its  iiihamtants  enjoyed  the  priv- 
ilcpr?  of  Rnman  citizens,  and  the  city  rose  to 
>uch  distiiiciion  as  to  rival  Athens,  .^ntioch  and 
Alexandria  m  wealth  and  grandeur,  as  well  as 
in  the  arts  and  sciences.  It  is  the  birthplace  of 
Saint  Paul.  It  was  situated  on  both  Klllks  of 
the  Cydmis*  which  flowed  into  a  lagoon  con- 
nected with  the  sea,  which  formed  its  port,  but 
s  now  silted  up.  Its  origin  is  ascribed  to  Sar- 
ianapalus.  It  was  early  colonized  by  the 
'irceks.  It  is  mentioned  in  the  'Anabasis'  of 
.\enophon  as  a  great  and  wealthy  city.  Tarsus 
«as  visited  by  Cyms  hi  his  expedition  against 
his  brother  Artaxerxes.  and  partially  pltindered 
by  his  troops.  It  yielded  without  resistance  to 
Alexander  the  Great.  Tarsus  belonged  in  gen- 
tral  to  the  empire  of  the  Seleucida:,  l)ut  was 
ii>r  a  short  time  connected  with  Kgypt  under  the 
second  and  third  Ftolemv.  Pompcy  made  Cilicia 
a  Roman  province.  Out  of  compliment  to 
Oesar.  who  visited  the  city,  the  inhabitants 
changed  its  name  to  Juliopolis.  It  was  pltm- 
dcrcd  by  Cassius.  but  Antony  and  .-\ugiistus 
heaped  favors  on  it.  It  became  a  place  of  im- 
parlance in  the  wars  of  the  Romans  with  the 
Parthians  and  the  Persians.    It  was  taken  by 


the  Saracens  in  640,  after  whidi  Its  Itnportanee 

declined.  The  most  important  remains  of  the 
ancient  city  is  the  Dunuk  Tash  or  "Tomb  of 
Saril.inapahis."  presumably  part  of  a  Gra-co- 
Koman  temple.  The  heterogeneous  population 
of  Mohammedans,  Armenians,  Greeks,  Per- 
mg^etc,  in  the  modem  town  is  estimated  at 

TARSUS  (hi  anatomy).   See  Ahatoiiv; 

Foot;  Osteology. 

TARTAGLIA,  tar-tal'ya.  Nicola,  lulian 
mathematician :  b.  Brescia,  about  1500;  d.  Ven> 
tee,  13  Dec  1557.  His  family  name  was  Fon> 
tana  and  he  was  given  the  name  of  *Tartaglia,* 
the  "stutterer,"  from  a  defect  of  utterance  con- 
tracted during  his  neglected  childhood.  From 
the  year  1530  he  taught  mathematics  at  Verona 
and  Vicenza,  was  appointed  professor  of  mathe- 
matics  at  Brescia  and  in  15i4  was  called  to  the 
same  post  in  Venice.  He  discovered  the  method 
of  solving  the  cubic  equation  containing  the 
1st  and  3d  powers  of  the  unknown  quantity, 
and  in  repeated  contests  with  the  ablest  mathe- 
maticians of  his  time  defeated  them,  being  able 
to  solve  all  their  problems,  while  bis  own  re* 
mained  unsolved.  In  1539  and  1540  Cardan, 
under  the  promise  of  strict  secrecy,  obtained 
from  him  his  discovery,  and  afterward,  in  vio- 
lation of  his  promise,  published  it  in  his  'Ars 
Magna.'  This  led  to  a  violent  controversy  and 
a  ^bUc  mathematical  oontesi,  in  whiA  Cardan 
bong  worsted,  his  townsmen  raised  a  mob  and 
prevented  a  eonffaittanee  of  it  Btit  the  solution 
is  still  known  as  Cardan's  rule.  His  chief  work 
is  'Generale  Trattato  do'  Xumcri  e  Misure' 
(1560).  H»-  also  published  a  treatise  on  j.;un- 
ncry,  <Nuova  Scienra,*  which  has  been  trans- 
lated into  English  by  Lucar;  the  first  ItaUaa 
translation  of  Euclid;  and  seven  or  eiiht  other 
mathematical  works,  the  best  known  of  wUdi 
is  'Quesiti  ed  invenzioni  diversi*  (1550). 

TARTAN,  the  ^cal  Scottish  iilaidi  a 
thin  worsted  dodi  having  alternate  rands  of 

difTcrcnt  colors,  forming  a  checkered  pattern, 
which  has  !)een  highly  specialized  by  Scotch 
weavers  for  the  dros  of  the  Scottish  High- 
landers, each  clan  having  its  own  peculiar  pat- 
tern. The  well-known  Stewart  tartan  is  scar- 
let in  the  centres,  with  dark  scarlet  crossings 
and  widc-si)aced  dark  independent  lines.  An 
endless  variety  of  fancy  tartans  are  now  manu- 
fac lured,  some  of  wool,  others  of  silk  or  of 
mixed  material.  The  term  is  alSO  applied  tO 
the  checkered  patterns  themselves. 

TARTAR.    Sec  Ahcox.. 

TARTARAGA,  a  South  American  turtle 
of  the  family  Pelomedttsidce ;  specifically  the 
great  "arrau*  or  river-turtle  {Podocnemis  tx- 
Potua)  of  the  Amazon  Basin,  the  female  of 
which  has  a  shell  sometimes  measuring  three 
feet  in  length.  This  tunic  is  of  great  com- 
mercial importance  thrt  ughout  northern  South 
America,  on  account  of  the  eggs,  which  arc 
periodically  collected  from  the  sand  banks 
wrfaere  thQr  are  buried  in  great  quaatitiea, 
chiefly  for  the  oil  to  be  pressed'  from  them. 
This  is  either  eaten,  like  the  egcs  themselves, 
or  is  burned  in  lamps  alone  or  mixed  with  tar. 
The  turtles  are  Ukewisc  eaten  by  nuui  and 
many  animals. 
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m  TASTASIC  AC 

TARTARIC  ACID,  niHvmioxYsrcciNic 

CHOHCOOH 
AciBb  I  exists  in  (our  stercoiso- 

CHOHCOOH 
neric  modi&cattons;  these  are  known  a»  (1) 
Dextrotartaric  acid,  or  Ordiiiary  tartaric  add, 
(2)  I^Tvntnrtaric  add,  (3)  Raccndc  add  and 

(4)  Mc-iutartano  acid. 

1.  Dextrotartaric  Acid  and  sonic  of  its 
salts  arc  widely  ilistritiutcd  in  the  vcRetable 
kingdom,  its  acid  potassium  salt  bring  present 
in  large  qtiantitics  in  prapc  juice.  When  Ki^P*^ 
juice  is  tcrmcnted,  the  acid  salt,  being  only 
sparingly  wluhle  m  the  alcohol  produced,  forms 
a  dirty-white  crust  or  sediment  in  the  femientt- 
tion  casks';  this  deposit  i^  kimwn  as  "arv"!"  or 
"lees  »  C  ream  of  tartar  ami  ordinary  tartaric 
acid  arc  usually  obtained  trnm  this  source. 
For  the  preparation  of  cream  of  tartar,  argol 
is  simply  freed  from  impurities  by  treatment 
with  animal  charcoal  and  bv  subsequent  crystal- 
lisation. For  the  manufacture  of  ordinary 
tartaric  acid,  argol  is  boiled  with  dilute  hvdfo- 
chloric  acid  and  then  precipitated  as  calcium 
tartr.itc  with  calcium  h\<lroxide.  The  yield 
is  iiicrc.i^nl  by  adilini;  caKiuin  chloride  to  the 
mothf-r-bquor  Frum  the  caK mm  *.ili  thus  pre- 
dpitatcd  tartaric  acid  is  liberated  with  dilute 
SWphuric  acid. 

A  number  of  synthetic  methods  are  also  in 
common  use  for  the  manufacture  of  tartaric 
add  Acconfing  to  British  Patent  12,467,  the 
compound  majr  be  obtained  by  the  elec- 
trol^C  reduction  of  elyoxylic  acid  or  its 
derivatives ;  the  glyoxOic  acid  used  iti  this 
process  hiinK  formed  from  oxalic  acid  by 
the  action  of  amalgams.  The  method  of 
U  Backeland  (United  States  Patent  1.190345) 
ootnists  in  building  up  the  acid  from  the  oxides 
of  carbon  by  convei  ting  them  info  formates ; 
from  these,  oxalates  are  obtained  at  hiprh  tem- 
peratures and  pressures;  the  oxalates  are  re- 
duced to  plyoxylates.  .»fid  the  latter  clectrolyied 
itiio  tartrates.  Tartaric  acid  has  also  been  oh- 
taitirj  by  the  oxidation  of  carlmhvdrates  in  the 
presence  of  catalyiers  (British  106,494). 

Dextrotartaric  add  cryttailixes  in  trans- 
parent prisms,  free  from  water  of  crystallisa- 
tion. It  melts  at  I7D*  C;  above  this  tempera- 
ture it  >'iclds  pyrotartaric  acid,  acetone, 
aceialdehyde  and  other  decomposition  products. 
It  is  very  soluble  ni  water  and  alcohol,  but  is 
insoluble  in  ether  In  aqueous  solution  it  turns 
the  plane  of  polarization  to  the  right,  reduces 
ammcmiacal  silver  compounds,  is  readily  de- 
composed into  fitymcal  and  other  products  in 
the  presence  of  nranimn  salts,  and  yidds  larn 
Quantities  of  carbonic  add  and  acetald^iydc  ui 
the  presence  of  mancranese  dioflMe  at  Of  above 
35*  C.  Under  the  inHueiice  of  oftm-violet  ra\-s 
tartaric  arid  cx  lves  (-ar(H>n  di-  xi  b-  The 
crystals  of  the  acid  sh<nv  trib<>!iimine>cence. 
In  the  form  of  its  acid  potassium  salt  ihe  com- 
pound has  been  useii  by  the  ancients.  The  pure 
acid  was  first  descnheil  hy  Scheele  in  1760 

2.  LfolaiUrie  Add'dlfefs  from  the  dex* 
tm  cimipnund  in  that  Its  aqoeow  solottons  ram 
the  plane  pi  lariratiini  to  the  bft  It  was 
first  preparcil  bv  I'nteur  from  siKbiim  am- 
nxiiMini  ra(  ftnate  When  this  salt  is  al!  «  r  !  to 
tr\stjlli/r  It  tjep<'si(s  two  sets  of  crysia!--  from 
uliicli  dexiro-  and  brvii-tarianr  arnis  mav  Ik- 
tiluained.   I'aMcur's  nli^ervations  showed  in- 


TARTARm 

ridentally  that  the  molecule  of  racemic  acid  is 
a  complex  of  .b  xtro-  and  larso-tartaric  acids 
Pasteur  also  found  that  when  the  cinchonine 
salt  of  racemic  acid  is  allowed  to  crystallire,  the 
first  crystals  consist  of  the  dnchoninc  deriv-ative 
of  isevotanaric  acid.  The  p^rsieai  and  chemi- 
cal properties  of  tbi«  oomAoand  are  practicaQy 
those  of  dextrotartaric  add. 

3.  Racemic  Acid  occurs  with  ordinary  tar- 
taric acid  in  the  ^,'rapes  of  certain  districts.  It 
may  be  prepared  (1)  by  mixing  strcing 
cquimolecular  sohmons  of  dcxtro  and  Ixvfv-tar- 
taric  acids,  (2)  by  the  saponification  of  plyoxal 
cyanhydrin,  (3)  by  heating  dextrotartaric  acid 
for  a  number  of  hours  wim  caustic  alkalis,  and 
by  other  methods.  It  separates  in  tridimc 
crystals  with  one  molecule  of  water.  It  metis 
at  205-206'  C.  It  is  only  moderately  soluble  in 
cold  water  or  alcohol.  Solutions  of  racemic 
acid  do  tiot  show  optical  activin  .  the  compomrf 
being  inarti\T  bv  externa!  compensation. 

4.  Mesotartaric  Acid  is  formed  tofrether 
with  racemic  acid  when  a  solution  of  ordinary 
tartaric  acid  is  heated  with  caustic  alkalis,  ft 
has  also  been  prnared  ^tbetically  hy  hcatiiv 
dihromtncdnic  acrd  with  water  or  silver  oxiile 
It  crystallizes  in  loni:  pri<;TTts  with  one  molecule 
of  water.  The  dehydrated  acid  melts  at  140"  C 
It  is  optically  inactive  by  internal  compensation. 

Of  the  four  tartaric  acids  described  in  this 
ar'iili,  ordinary  or  <lextrotartaric  acid  is  a 
most  important  compound.  It  is  extenuvdy 
employca  in  dyciag,  hieaddng,  calico-printing, 
ill  the  preparanon  of  effervescent  drinks,  in  the 
manufacture  of  baking  powders,  seidftts 
powders,  in  photography,  and  in  medinne. 
Sodium  potassium  tartrate,  or  Rochelle  salt, 
forms  Fehlinif's  solution  with  copper  sulphate 
and  is  used  in  urine  analysis:  ptnassium  aod 
tartrate,  or  cream  of  tartar.  i>  a  mild  cathartic: 
pota^'sium  antimonvl  artrate.  or  tartar  emetic, 
is  occasionally  tised  as  a  counter-irritant  in  the 
form  of  an  ointment,  and  finds  extensive  appfi- 
cation  as  a  mordant ;  potassitmi  magne«am  tar* 
trate  is  used  as  a  purjjativc ;  iron  and  p-itns- 
sium  tartrate  as  a  mild  chalybeate;  morphine 
lariratf  bi  r-n  i ci  ornmcmlcd  for  hypodermic 
injccti.  n;  tlinKiliyl  piperaziiic  tartrate  as  a 
solvti  I  r  urit  ai  id  in  chronic  and  acute  goat; 
nnd  paraphcnctidio  add  tartrate  as  ao  aali* 
pyretic 

V.  S.  BAaasufuir. 
Ukiffk  e/njrrr>dy. 

TARTARIN.  'Tartarin  de  Tarascoo' 
(1872)  *Tartarin  sur  les  Alpes>  (188b>  and 
*Port-Tarascon>  (1890)  present  Dandet's  best 
remembered  characterization,  a  typical  Prendi> 
man  of  the  Midi,  such  as  he  hat  himsdf 
drscril«cd  in  speaVinv'  ,,f  bis  other  notable  son 
tif  the  South,  .\  iiina  Koumestan :  *p<>mpt)us. 
theatrical,  loviiii?  para<lc,  -■ostume.  the  plat- 
form banners,  ria^s.  trumpets,  clannish,  tradi- 
tional, caressing,  feline,  with  an  eloquence  bril- 
liant, excited  yet  colorless,  quick  to  anKer  and 
^et  giving  anger  a  sham  exiM-ession  even  when 
It  is  sincere.*  Looking  bock  on  his  creation 
after  many  years.  IHudet  wrote:  'It  «erms  to 
mr  that  'Tartarin'  has  qualities  of  \omh, 
Mtality,  truth. —  a  truth  from  over  the  Loire, 
that  may  swell  and  exagfttatc  fMli»  b«  ntvcr 
reallv  lies.* 

This  presentation  of  'truth  from  its 
htmiorotts  side,*  in  the  phrase  of  DnMlct's  fd- 
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low  Provencal.  Zola,  devckiped  out  of  observa- 
tion of  a  traveling  companion  on  a  journey  to 
AlRcria,  Corsica  and  Sardinia,  in  1865.  The 
writing  was  bcRtin  in  1868,  but  this  "cinemato- 
craph  of   the   Midi"   first   showed  its  subtle 
caricature  of  Gascon  temperament  in  1872.  The 
time,  just  after  the  disastrous  war  with  Ger- 
aattyj  was  unpropitious,  and  the  serial  publica- 
tion m  the  PetU  Moniteur  met  so  cola  a  wel- 
come that  if  was  abandoned.    The  hero's  name 
was  then  Chapatin.    With  its  change  to  Tar- 
tarin,  but  with  none  in  the  temper  and  spirit 
of  the  work,  the  playful  satire,  under  other  aus- 
pices, was  sustained  through  three  volumes  and 
18  viears;  and,  though  toe  jest  was  carried 
tmuier  than  any  odier  Frendi  author  'has 
cared  to  venture  in  like  c.t^c,  Frenchmen  arc 
generally  agreed  in  recogiuzuig  in  the  three 
volumes  together  a  classic  of  "admirable  fool- 
ing.* 

'Tartarin,*  says  Daudet,  had  two  quite  dis- 
tinct characters,  the  soul  of  Don  Quixote  die 
body  of  Sancho  Pania.  .He  planned  for  travels 

and  adventures  so  vividly  that  he  half  believed 
he  had  experienced  them,  his  favorite  readinR 
suppIyinR  the  local  color  for  the  self-deception 
that  made  "of  a  man  who  had  missed  going 
to  Shanghai  one  who  had  been  there.* 
*The  Southerner's  falsehood,*  explains  D.mdet, 
Ss  not'a  lie  but  a  tdnd  of  mental  mirage." 
This  Tartarin,  who  dreamed  of  daring  deeds 
in  exotic  lands,  till  he  was  45  had  never  slept 
out  of  his  borne  Utwn.  The  Quixote  in  him 
was  always  exclaiming:  *!  go*;  the  Sancho:  "I 
Stay.*  ''Tartarin  cover  yourself  with  glory," 
said  Quixote.  *Cover  yourself  with  flannel, 
Tartann,'  said  Satu^o.  <Give  me  a  toma- 
hawk.* cries  Quixote.  "Jcancttc,  my  chocolate,* 
sa>'S  Sancho.  A  lif)n  seen  at  a  circus  fires  his 
fancy.  At  last  he  fetls  he  must  go  to  Africa 
to  maintain  his  self-esteem  and  reputation  at 
home.  Elalx)rate  preparations  Iceep  his  fantasy 
at  fever  heat  till  he  sets  out  for  Algeria, 
lllnsion  and  ^siHusion  follow,  in  amusing  suc- 
cession, his  landinir  in  exotic  c(iiiipmcnt  among 
the  verj-  l-.urnpeaiii/cd  denizens  of  Algiers. 
.\ii>takiiiK  a  p]:int;it:iin  uf  artichokes  for  a 
desert,  he  shoots  a  donkey  for  a  lion,  where 
rabbits  are  the  customary  game,  beguiles  him- 
self and  is  beguiled  with  Oriental  pleasures,  is 
recalled  to  his  Quixotic  self  by  a  paragraph  in 
a  home  journal,  turns  his  face  resolutely  .south- 
ward, encounters  a  tainc  and  blind  lion,  imagines 
he  has  fired  at  another,  is  robbed  by  his  com- 
panion, an  alleged  prince,  shoots  the  lame  lion 
and  returns  with  a  melancholy  camel,  whom 
be  sought  to  abandon  in  Algiers  but  who  re- 
fused to  stay  lost,  much  poorer  in  purse  but 
having  earned  the  privilege  of  dazzling  his  fel- 
low-townsmen wjth  tales  that  he,  confirmed  by 
the  skin  <if  the  tame  lion.  Unwelf  half  bcttev«s 
to  be  true. 

So  ends  this  ddii^tful  bit  of  Proven^l 
persiflage.  Often,  as  obvious,  it  t,rnrc^  the 
burlesque,  but  is  always  saved  with  unfailing 
tact  from  mere  bufiFoonery.  In  'Tartarin  nn 
'he  Alps'  the  spirit  and  method  arc  the  same, 
•he  satiric  art  a  little  mdlower  and  more 
mature.  It  is  also  more  readily  appreciated,  as 
the  scene  is  more  generally  familiar.  The  pub- 
lic and  the  critics  join  in  pronouncing  it  the 
flusterpiece  of  French  humor  in  the  19th  cen- 
tury.    The  opcniflg  scene  where  Tartarin, 


ei|niM>ed  as  for  the  Himalayas  with  ice-axe, 
dimbing  irons,  snow-glasses  and  the  rest,  m.Hkes 
his  entry  into  the  palatial  hotel  on  the  Kigi, 
with  its  600  very  prosaic  tourists,  is  tmforget- 
able;  so,  too,  is  the  tale  of  Tartarin's  hunt  of 
the  lame  chamois,  trained  to  attract  strangers 
and  fed  in  the  hotel  kitchen.   The  SwissEx- 

Jiloitation  Trust,  creation  of  the  exuberant 
ancy  of  Tartann's  fellow  Tarasconian  Bom- 
par<f,  is  itself  most  genially  exploited;  and 
nothing  in  any  of  the  Tartarin  books  surpasses 
the  scene  of  mild  mountain  climbing  where 
each  of  these  comrades  supposes  he  has  sacri- 
ficed the  life  of  Ae  other  to  his  own  safety  by 
cutting  the  cord  that  bound  them,  while  tioth 
are  safe  and  sound.  In  the  afterpiece  to  this 
episode  Tartarin  enters  the  Tarascnn  Alpine 
Club  as  Bompard  is  narrating  how  the  partner 
of  his  daring  perished. 

Port-Tarascon.  many  of  whose  extrav- 
agances were  suggested  and  rivalled  by  the 
facts  of  an  acttuU  coloniang  enterprise  some 
years  before  at  Port-Breton,  depends  for  its 
full  appreciation  on  fuller  knowledge  of  French 
political  conditions  and  aspirations  than  most 
foreigners  possess  Daud- t  himself  prob- 
ably felt  that  the  once  rich  vein  had  been 
worked  a  little  thin,  for  here  he  brings  Tartarin 
to  a  not  'imwortbsr  death,  after  canying  him 
through  strange  adventures  as  head  of  colonist 
fellow-townsmen  in  Polynesia  and  then,  after 
his  enforced  return,  through  a  trial  whose 
hilarintis  humor  involves  a  mastrrlv  discrimina- 
tion between  the  calculatinfj  falsehood  of  the 
.\'ord  and  the  effervescent  imagination  of  the 
"fecund  improvisators*  of  the  Midi,  'intoxi- 
cated with  sap  and  light,  carried  away  by  thdr 
own  inventions.*  For  translations  of  'Tartarin 
de  Tarascon*  and  'Tartarin  sur  les  Alpes*  con- 
sult 'Everyman's  Library.*  'Port  Tarascon* 
has  been  well  rendered  by  Henry  James. 

Benjamin  W.  Wells, 
Author  of  'Modern  French  Literature** 

TARTARS.  See  Tatars. 

,  TARTARUS,  tir'ta-rfls,  according  to  clas- 
sical antiquity,  a  deep  pit  which  extends  under 
the  surface  of  the  earth  as  completely  as  heaven 
extends  over  it,  holding  within  clc«ed  portals 
Kronos  and  the  Titans  in  their  prison  house. 
It  was  the  jail  established  by  ^he  mythical  gods 
for  Aose  whom  they  had  driven  from  the 
supernal  world,  just  as  Erebus  was  a  simihir 
prison  for  men.  Later  the  term  came  to 
signify  the  whole  underworld  in  which  the 
w  icked  undergo  the  punishment  of  their  crimes, 
the  exact  opposite  to  the  Elysian  fields,  the 
afterworid  of  the  good.  Tartarus,  as  a  per- 
sonification, is  the  son  of  ^ther  and  Ge 
(air  and  land),  and  father  of  the  giant 
Typhoeus  by  his  own  mother,  Ge. 

TARTARY,  tar'ta-rf  or  TA'TARY.  a 
name  apphed  in  the  Middle  Ages  to  the  coun- 
tries from  which  the  Tartars  came  or  in  which 
th^y  lived,  that  is,  central  .^sia  and  what  is 
now  southeastern  Russia,  western  and  eastern 
Turkestan.  Mongolia  and  Manchuria.  In  a 
narrower  sense  it  includes  only  southeast  Rus- 
sia and  Chinese  Turkestan. 

TARTE,  tart,  Joseph  Israel.  Catiadian 
statcman:  b.  Lanoraie.  Quebec,  11  Jan.  l.*<48; 
d.  1909.  He  was  educated  at  L'Assomption 
College^  was  a  ncniber  of  the  Qivhec  asieai- 
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1^  in  1877-^1  and  was  returned  to  the  Cana- 
mm  Vmribmtnt  for  Montmorency  in  1890. 
lie  WM  unseated  by  petition  in  1891.  as  a  re- 
tdt  of  his  insistire  attacks  in  the  adnmdstra- 

tion  of  Macdonald.  whose  ministers  he  charsed 
with  corruption,  l»ut  in  1893-*16  was  mem  Her 
for  L'Islet.  He  \\.i<-  later,  under  ihe  I.aurier 
administration,  Minister  of  Public  Works,  and 
has  aho  edited.  «t  ICootnal,  Le  CfMnottwr, 
and  Im  Patrie. 

TARTU  FFE,  a  comedy  of  Molicre  in  five 
acts  in  rhymed  verse,  the  first  three  acts  of 
which  were  presented  for  the  hrst  time  t>cIorc 
the  king  and  quecti  at  \'crsajllcs,  \1  May 
l(i64»  when  the  author  was  J8  years  uld.  The 
plagr  enemies  ever^-whcrc    There  were 

tfaose  MBODK  the  Janscmsta  and  Jesuiu  wIm 
each  thouxm  that  the  odters  were  aimed  at, 
and  a  violent  attack  was  written  bv  the  curate 
Pierre  Roulle  under  the  title  'Le  Koy  glorieux 
au  mi'iiile"  (P.Tris  1664),  which  upon  Mulicre's 
protest  was  censured  I'V  the  king.  The  latter 
nevertheless  furl-ade  the  to  l»c  presented 

again  until  finished.  Ou  5  .\uk  1667,  a  second 
version  of  the  play  wa!>  presented  at  the 
Pillai»-Ro>'al  under  the  title  'L'lmposteur.* 
MoGire.  apiarently  upon  the  suggestion  of  the 
papal  legate  and  nis  entourage,  had  softened 
It  in  several  respects;  for  instance,  the  original 
TartufTe  was  no  longer  in  ecclesiastical  Karh- 
Ne>crtheless  its  presentation  was  slopped,  in 
the  king's  absence,  bv  the  first  president  of 
Parliament  and  interdicted  by  the  archbishop 
of  Paris.  The  king,  despite  his  prohibition, 
had  shown  lua  favor  by  taking  Moiiire's  plwr- 
ers  under  his  patronage  in  IMS.  It  was  only 
on  5  Feb.  1660,  however,  that  a  third  version, 
the  only  one  known  to  us  now.  was  acted  at 
the  Palais- Royal  by  the  kiiiKS  permission 
under  the  original  title,  and  the  poet's  lon^' 
vears  of  waiting  for  a  hearing  were  rewarded 
by  extraordinary  success.  The  pk>t  of  the 
plav.  which  is  nattc^  in  its  nnplicity  and 
logic^ooaecrat  rite  entrance  «f  one  Tartnffe 
(or  Tartttfe  or  Tartufle),  a  sdf'Secking  ad- 
venturer hidinc  his  creed  bdnnd  the  mask  of 

C*et>',  into  the  house  of  OrgWI.  a  well-to-do 
ir^her.  ubi  st  dcil,  d.iuK'bter.  Mariane.  has 
been  aifianced  to  \'.ilcrc.  Orgon  (played  by 
Moliire)  aii<l  his  opinionated  old  modier,  Ma- 
dame Prrocllc.  fall  completely  under  the  sway 
of  Tartnffe  over  the  pniteM  of  the  rest  of  the 
family,  including  a  rather  hot-headed  son. 
Darois,  and  a  senstlde  and  even-tempered 
brother-in-law.  Clcante.  Orgon  rocs  even  so 
far  as  to  make  a  deed  of  (tift  to  Tartnffe  and 
to  promise  his  dauKhter  t"  him.  despite  a  pre- 
vious promise  to  Valirc.  It  was  i>ot  on  the 
daughter,  however,  hut  on  Orgon's  second  wife. 
Eknir^  young  and  caaaeijr.  tint  Tartnffe  bad 
ra^  longing  eyes.  To  save  her  st(j>  ihildf en. 
Klmire  rplavtnj  ly  Moliire's  wife)  consents  to 
Jure  T.irtiittt  into  an  a\owal  which  her  hus- 
band in  hidiiiL;  may  overhe.ir  Thi-  ».chemc  l>e- 
inH  suc(  rs<.iul.  the  impostor  thrcjv*s  ofT  the 
mask  and  impnd' ritlv  rbinis  the  h  nise  under 
the  de<  d  of  gift  Orgou's  ruin  is  narrowly 
avertnt  by  the  intervention  of  Looi«  XIV,  a 
verttaMe  dfut  ts  mmehma.  whose  messenger 
restores  the  hou«r  to  Orgon  and  haTes  me 
villain  off  to  prison  It  is  not  onlv  for  the 
stngotarit>'  and  loldncss  of  the  subject  or  the 
«kiU  in  wi*  whkfa  H  is  treated  that  this  ptay 


merits  approxal.    The  first  scene  is  as  hapay 
as  it  is  new.  as  full  of  simplicity  as  of  fife 
Instead  of  those  mutual  coo&denoes  nWdh  are 
so  commonly  made  use  of  in  tiUs  plMt,  SO 
old  grandmother,  offended  at  what  she  has  seea 
amiss  in  her  granddaughter,  is  introduced 
ing  a  severe  lecture  to  those  who  l<lonK  to  the 
house,  in  which  she  draws  the  characters  of 
them  all;   for  we  distinguish  the  truth  r. cn 
through    the   language   of   prejudice.  From 
Ait  moment  evctyllnng  is  in  motion  and  the 
action  gradually  increases  to  the  end.  The  iae 
raillery  of  Dotine  (played  by  Madeleine  Be- 
jart).  a  maid,  in  the  scene  with  her  master, 
gives  us  a  dear  idea  of  Orgon  and  prepar.-* 
lis   for  Tartuffc  in  the  picture  of  h>-pocr!tf. 
which  Geante  opposes   to  that   of   the  truly 
devout    TartufTe,  who  is   only  talked   of  in 
the   first  two  acts*  makes  his'  appearance  in 
the  third,  when  tiie  plot  being  dnai  aMre 
ainwMled  receives  equal  vivacity  from  the  new 
srhemes  employed  against  this  villain  and  from 
the  address  with  which  he  turns  evervthin^ 
attempted  .i^rasnst  him  to  his  own  adxantaice 
The  itifatiKition  of  Orgon.  which  increases  in 
proportion  to  the  measures  taken  to  cure  it. 
gives  occasion  to  that  singular  and  adanratile 
scene  of  the  fourth  act.  which  the  necessity  of 
unmasking  a  vice  so  abominable  as  that  of  hy* 
pocrisy  renders  ind^-pensahlo   The  pniK0- 
ric  of  Louis  XIV,  put  m  the  mouth  of  ne 
exempt  at  the  end  of  the  play,  could  not  justifv 
the  fault  of  the  unraveling  in  the  eyes  of  the 
critics     Here  indeed  is  the  insuperable  dilfi- 
aiity.    It  is  impossible  to  set  on  the  stage  a 
rrligious  h>^»ocrite  and  not  lend  him  ttw  fan- 
guage  of  pic^.  Coote^nently  an  attempt  «» 
tear  the  reasK  off  rehgions  hypocrisy  must 
iui  ess.Trily  t.ike  on  the  occasional  asp<vt  of  an 
ass.iult  on  religion  itself    TTiis  was  the  fasi« 
of  the  opposition  to  the  pl.iv.  and  that  it  wa* 
in  a  measure  justified  is  borne  out  by  the  suK- 
scqueot  use  of  'TartufTe*  b^  aggressive  encnie* 
of  any  form  of  ecdesiasticism  as  though  it 
were  an  ascaah  on  refif^on  itself.  There  i* 
an  extm^ljr  clever  translation  of  'Tartnffe' 
w^th  the  French  text  fn  regard,  in  the  fifth 
volume  of  the  works  of  Moliire  pMbfishcd  b* 
John  WatU  (London  1748). 

HowT  F.  Vftmmt. 

TASCHBREAU,  t^shTro  ?t»  Henri  B- 
»e«r.  Canadian  jurist  b  7  Oct  IKV>;  i  \VP 
He  was  called  to  the  O-ie'  rc  l^ar  in  \S.^7  .md 
was  made  queen's  counsel  in  1867  Frcan 
1861-67  he  sac  in  the  Canadian  Legislative 
Assembly  representing  Beancc  Countv.  la 
1871  he  was  appointed  judge  of  the  Oncfcc 
Superior  Court,  and  (1878)  iudge  of  tke  Su- 
preme Court  of  Canada  He  was  created 
knight  in  1002  and  from  lOn?-(Vi  wa*  chief 
justice  of  the  Supreme  Court  of  Canada. 

TASCHBREAU.  Jules  Antohia.  Prmch 

author  and  politician  b  Tours,  Iftll  .  J 
r.»ri^  11  Nov  1874  He  studied  law  it 
Orle.itis.  .itid  eiittrid  ji  uriui'ism  in  Paris. 
After  the  overthrow  of  the  Bourhons  in  ISJOL 
to  which  he  had  contributed,  he  was  named 
general  secretary-  to  the  prefect  of  the  Seine; 
and  in  1837  he  entered  the  Chamber  of  Dtph 
tir«  Meantime  he  had  established  and  con- 
tinued to  edit  the  Rn-ut  ritrotptttk't  He 
was  among  die  early  supporter*  of  Laais  Na* 
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pottML  and  after  the  coup  d'etat  was  rewarded 
vHli  the  post  of  assistant  director  of  the  Na- 
tional Library.  In  1858  he  was  given  the  chief 
fiiecloinlutt.  His  pennanent  Ittenty  work 
(immts  of  critical  Mographies  of  Moliire. 
Comeillc  and  Diderot. 

TASHKEND,  tash-kend',  or  TASH- 
KENT, Asia,  the  capital  of  Russian  Turkestan 

and  of  the  province  of  Sir-Daria,  formerly  in 
the  khanate  of  Khokand,  a  few  miles  from 
the   Chirchik   and   alKSUt  40  miles    from  its 
contlucncc  with  the  Sir-Daria  or  Jaxartes, 
in  a  fertile  oasis.    It  is  the  most  important 
atjf  in  Asiatic  Russia,  and  is  at  the  termi- 
Dits  of  the  Transcasptan  Railway,  with  di- 
rect rail   route   to  the  Caspian   Sea  and  to 
Orcnbur^r.    It  consists  of  an  old  town  and  a 
new  Russian  ([uarter.    Its  former  walls,  which 
were  12  miles  in  circuit,  are  now  in  ruins. 
The  streets  in  the  old  town  are  very  narrow, 
not,  howe\*ef,  in  consequence  of  the  crowding 
of  the  houses,  but  of  the  number  of  gardens  and 
\-incyards,  whose  walls  aproach  so  nearly  as 
to  leave  only  lanes  between  them.   The  water 
kd  from  the  river  by  canals  funushes  a  copi- 
ous supply  to  noinerotts  fountains,  and  almost 
e\-ery  house  has  its  dstem  and  its  bath.  The 
[  rinripal  buildings  tttclude Several  large  mosques, 
a   \ery    extensive  bazaar,   numerous  colleK'CS 
iiitj   a    numlier   of   old   temples  surmounted 
iy  cupolas.    The  Russian  district  of  the  city 
has  broad  streets  lined  with  trees,  electrically 
lighted  and  traversed  bjr  trolley  lines,  and  con- 
tains g>-mnasia.  a  public  Ubrary,  observatory, 
museum,  a  citadel,  various  ci\il  and  military 
establishments,  arsenals,  etc.    The  inhabitants 
are  employed  in  wc.ivin^'  silk  and  cotton  goods, 
making  articles  in  leather  and  felt,  etc.  The 
trade   in   corn,   cotton,    rice,   etc.,    is  very 
extcnsi\e.    Taslikend  was  taken  by  Russia  in 
1863 ;  about  one-sixth  of  the  present  population 
of  272,000  is  Russian. 

TASK,  The,  a  descriptive  poem  written  by 
W  illiam  L'owpcr  (q.v. )  in  the  summer  of  178j, 
and  published  two  >t  l  it.  r  in  a  \<ihimc  con- 
taining also  "An  Epistle  to  Joseph  Hill,  Esq.," 
*Tirociniuni»*  and  *John  Gilpin*  (q.v  ).  It  is 
in  hlank  verse  of  excellent  quality,  though  at 
tunes  echoing  Mifton  a  bit  too  plainly,  and  it 
is  distril  iitcd  into  six  hooks,  the  aggregate 
number  of  lines  being  somewhat  over 
5.{XX).  The  metrical  form  and  the  theme 
with  which  he  begins,  "the  sofa,®  are  said  to 
have  been  taken  by  the  poet  from  Lady  Austen, 
who  also  told  him  the  story  of  ■John  Gilpin,* 
and  the  title  commemorates  the  fact  that  in 
writing  he  was  olic>i;i^,'  Iilt  injunction.  The 
SCenety,  the  descriptions  of  which  have  per- 
haps done  more  than  anything  else  to  make  the 
poem  a  classic  standing  not  far  hclow  the 
great  clahorate  poems  ot  the  language,  is  that 
of  Oliuy,  in  Buckinghamshire,  and  the  neigh- 
twring  VN'cston.  ^The  Task"  set  the  seal  on 
Cowpcr's  popularity  with  his  own  generation 
and  that  succeeding,  and  without  it.  despite 
tfie  extraordinary  and  too  Kttle  recognized  ex- 
■fllencc  of  his  shorter  pieces,  luitaMe  in  range 
and  ciii;ility,  he  wf)ii!(l  ]n  rhaps  not  r.ink  so 
hiL'h  as  a  poet  f(^-(Ia\',  nlthcniL'h  it  i>  to  lie 
feared  that  too  many  readers  know  bis  master- 
fiece  only  through  quotations,  such  as  *God 


made  the  country,  and  man  m.idc  the  town.* 
"Variety's  the  very  spice  of  U£c,"  "the  cups 
that  cheer  but  not  inebriate;*  and  the  like,  or 
el&e  through  selections  such  as  the  pathetic 
description  of  *Crazy  Kate,»  or  the  patriotic 
"England,  with  all  thy  faults  I  love  tlue  still," 
or  the  picture  of  the  postman  outside  in  the 
winter  evening,  while  all  is  domestic  comfort 
within,  or  the  poignant  bit  of  autobiography 
that  liegins  «I  was  a  stricken  deer.*  That  the 
desultory  and  somewhat  spim  out  "Task"  with 
its  longueurs,  its  cxhiliilions  of  intellectual 
narrowness  and  religious  lii^otry,  its  compara- 
tive lack  of  high  and  sustained  imagniation, 
should  tempt  to  slamming  and  e\'cn  to  tast- 
ing by  selectimis  does  not  afford  matter  for 
surprise;  yet  the  admirer  of  Cbwper  and  the 
student  of  English  poetry  must  contend  that 
so  to  treat  "The  Task*  is  to  stand  in  one's 
own  light.  The  ease  and  skill  of  the  transi- 
tions make  the  very  desultoriness  of  the  poem 
an  exhibition  of  art,  Cowper  at  his  narrowest 
is  still  perhaps  the  most  urbane  of  our  pocts, 
the  tlescriptions  of  scenery  are  scarcely 
equaled,  as  etchings  in  words,  whether  by 
Thomson  or  by  Wordsworth,  and,  althoum 
there  is  Uttle  of  the  lattei's  |dulosophic  inapit 
into  the  heart  of  nature  and  into  that  of  mao!, 
there  is  in  compensation  the  absolutely  sin- 
cere expression  of  the  observations,  reflections 
and  emotions  of  a  sensitive  poetic  genius  un- 
spoiled by  literary  or  social  sophistication. 
When  in  addition  we  think  of  Cowper's  play> 
ful  humor,  his  feeling  for  domesticity,  his  hu- 
manitarianism,  his  satiric  power  —  witness  tho 
passage  on  the  excise  in  the  fourth  liook  — 
as  exhibited  in  "The  Task,"  we  are  led  to 
wonder  whether  our  great-grandfathers  In 
their  hearty  appredatioa  of  tfie  poem  as  a 
whole  were  not  ^iser  than  we  are  in  our  res- 
ervations and  in  our  glib  phrases  with  regard  to 
Cowper's  services  as  a  precursor  of  the  Geoii> 
gian  romantics. 

WnUAM  P.  TkBNT. 

TASMAN,  tiis'man,  Abel  Janssen  (Jans- 
zen.  Janzoon),  Dutch  navigator:  b.  Hoom, 
North  Holland,  about  1602;  d.  Batavia,  Java, 
October  1659.  He  was  engaged  in  voyages  of 
discovery  in  die  Pacific  and  Indian  oceans  in 
1639-42  under  the  patronage  of  \'an  Piemen, 
governor-general  of  the  Dutch  West  Indies, 
and  in  the  latter  year  was  sent  to  circumnavi- 
gate Australia.  He  sailed  from  Batavia  14 
Aug.  1642,  discovered  on  24  Novcml)cr  the 
island  which  he  called  Van  Diemcn's  Land,  but 
which  has  since  been  named  Tasmania,  and 
later  discovered  the  southern  island  of  N'cw 
Zealand,  tlie  Friendly  Islands,  and  the  Fiji 
Islands  and  returned  to  Batavia  5  June  1643. 
Details  concerning  a  subsequent  voyage  ahmff 
the  coasts  of  New  Guinea  and  north  and  north- 
western .Australia  are  exceedingly  scatitw  lie 
set  out  on  2^)  Jan.  1(>4-V  discovered  the  dulf 
of  Carpentaria,  made  other  important  dis- 
coveries, and  returned  to  Batavia,  but  further 
information  is  lacking.  He  ranks  as  one  of 
the  greatest  navieators  of  the  I7th  century. 
T^c  publishefl  a  narrati\e  of  his  tir-st  vo>tJge 
which  was  reprinted  in  1722  and  in  IfViO  Con- 
sult his  Life'  by  Walker  (Hobart,  Tasmania 
1896). 
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pnrt  of  the  Pirifir  Ocean  Uinn  !>etwt«i  Tas- 
mania (and  southeast  Australia)  and  New 
Zealand.  It  is  1,500  milci  across  and  crossed 
by  a  sultmarine  cable  from  S>^nc3r  to  VSelling- 


TASMANIA,   taz  ma  tii~9.   Australn^  the 

smallest  state  u(  the  cummon wealth,  coonstillg 
of  the  Inland  of  Tasmania  and  it>  adjaeCBt 
isku,  and  uuiatcd  140  miles  south  uf  the  soath- 
CUleni  CXUcauly  of  the  Australian  cuntincnt, 
(wm  nrfudi  It  is  i^aratcd  hy  B«m  Strait.  The 
area  of  the  state  is  26J8S  square  aaiks.  aad  of 
the  main  i^hind  24,3JO  stjuarc  miles    The  main 
iilanj        hcarl-'.haped.   alout    IW  miles  long 
from  north  to  south,  and  175  miles  at  thi  wid- 
est.   The  coasts  arc  l>o!d  and  much  indented, 
forming  a  number  of  excellent  harbcjr*  The 
interior  is  a  plateau  intersected  in  various  di- 
KCtMHlS  hf  a  omnbcr  of  rough  and  precipitous 
mounuin  ranses.  rising  in  Cradle  Mountain  to 
a  height  of  fSm  feet.  Some  of  the  interven> 
ing  basins  contain  large  and  '  c.i-.iriiii!  lakes, 
and    ri\crs    are    numerous.    The    kcoIor)  is 
characterired  l>y  considerable  outcrops  of  palae- 
ozoic rocks  and  extensive  flows  of  tertiary  l>a- 
salt.    The  mineral  wealth  i-  great  and  minins 
is  the  principal  industO'.    The  annual  value  of 
mineral  prodncts  is  about  $4,0t)(J,(Ki0,  mostly 
gold,  silver,  copper  and  tin.   The  imports  in 
1916  totaled  nearly  $5,000,000  and  the  exports 
len  than  $4,000,000    The  lar?rest  farm  crnp  is 
oats,  2,000,000  bushels  atirmally.  whtat  follow- 
ing wiA  1.000,00  bushels.  The  climate  is  -cm- 
pcratl^  and  the  rainfall  in  general  sufiicicnL 
The  flora  aii'i  fauna  are  similar  to  those  of 
•OOthem  .Atistralia    There  are  two  remarkable 
animals  pei'uliar  to  the  island,  the  Tasmanian 
wolf  and  the  «Taimantan  deviP  {Tkyiaemm$ 
and  Dasyunts).  sometime*  called  the  native 
tiwcr     The  ■u>i\  is  vfr\  fcrtjl<-   c-pccially  in  the 
basaltic  retnons.  and  well  adapted   for  wheat, 
which  Is  the  pnncijwl  cmp     ('irarink,'  has  de- 
clined, and  the  manufactures  are  inconsider- 
able.  The  volume  of  trade  amounts  to  over 
$30,00f),000  annually    The  chief  cxpons  are 
copper,  fruits,  siKcr.  wool,  tin,  gold,  timber, 
hides  and  grain.   Hobart.  the  chiet  port  on  the 
southeastern  coast,  has  regular  steamship  con- 
nection with  F.uriipe,  .\ustralia  and  New  Zea- 
land    There  arc  a?^-,it  600  miles  of  railroads, 
Fducaiii  n   is   i-cmpul-.tjr>     There  are    16  col- 
leges, and  at  the  head  of  the  educational  system 
is  the  I'niversitv  of  Tasmania     The  capital  of 
the  sute  is  Hofart  with  .W.OOO  poDcdation. 

Tasmania  was  discovered  in  1642  by  tha 
Dutch  navixator.  Tasman.  who  named  it  Van 
I^iemen**  Land,  after  his  p»xron.  In  1804  Eng- 
land r«f;.'  lishf-d  a  penal  colony  on  thr  island. 
Tbis  w  ,  •  m.i;;ilainrd  until  IHs.t,  when  Tasmania 
wa-  do  Lift  1  a  British  cn!..nv  In  ]'**^  it  '  c- 
came  a  state  of  the  commonwealth  iif  \us- 
tfaKa.  The  aloriginal  inhabitants  are  almost 
exlinCL  There  is  a  remarkable  regular  shifting 
of  the  population  between  Tasmania  and 
Suntlieni  AaMralta«  more  than  40.UU0  emi- 
itranis  and  over  40,000  immiirranit  being  offi- 
i  rn  nlr  d  e\cr>  rear  Consult  'Statistics 
of  Tasmani.*'  (Ilobart.  Australia).    See  .Ai*s- 

TASMANIAN    WOLP.  DBVIL, 
BRA-WOLF.  etc.   Sec  Dasycu. 


Octave.  French  painter:  b.  Paris.  IWO;  d  there 
by  suicide.  1874.  He  entered  the  studio*  of 
Girard  and  Lcthicre  and  made  it  his  c-pccii'. 
artistic  aim  to  portray  'I^cs  Mi>cra'blcs'  ot 
Paris  —  the  poor,  the  suflcnng.  the  unfortn- 
tutc.  The  exaggerated  senumentality  of  hi* 
pictures  was  much  admired  at  the  time  and  hit 

scan.  Among  hit  ttsi 'fcimtmi  VOtlts  are  '^ni 

Old  Musician':  'A  Family  of  the  I'nhappr', 
'The  Slave  Merchant';"  and  "Death  of 
H61oue.> 

TA88IX.  t&sl.  iaoM^  English  gon  m- 
graver :   b.  Pollosliaws,  near  Glasf^w,  IS  jtrif 

1735;  d.  Londott,  1  junc  17^.  iHinng  his  earhr 
life  he  worked  as  a  slon«.mas«>ii,  ihen  i»em  to 
lila»K"\v  where  he  studied  art  and  became  a»»;>- 
riattil  with  Ur.  Qum  m  gem  engra\ing  \\i.k 
h:m  Tassie  perfected  the  discover>  of  a  »hiie 
"enamel,*  a  hard  vitreous  paste,  espcaalhr 
adapted  to  the  formation  of  gems  and  rocdalh 
Hons.  Goiflg  to  London  in  1766  be  bcomr 
soccessf  ttl  throagh  the  prccisioo  and  beamy  of 
his  work,  copied  many  of  the  most  ar*  '-  • 
gems  of  anncn;  and  modem  times  and  al>o 
m.idc  a  series  ^it  l.irnc  medallion  prirtraits  oi 
many  of  the  famous  men  of  his  time.  The** 
medallions  are  of  great  historic  intemt  aad  an 
considered  his  most  valuable  work. 

TASSO.  tas'sd  (Eng.  tas'6).  Benurdo. 
Italian  poet:  b.  Venice,  11  N'ov.  1493;  d.  Oms- 
lia.  5  Sept.  1569  His  education  began  a 
Padua,  and  was  continued  during  his  \is;t&  :c 
Rome,  Ferrara  and  Venice.  He  was  alreadi 
known  as  a  poet  throughout  Italy  when  Goide 
Rangonc;  gmeral^  of  the  Pope  aad  a  patroa  ai 
leal  lung^  took  hnn  into  Us  service  aad  fa^ 
ployed  him  in  negotiations  with  QcBBCBt  Vil 
at  Rome  and  Francis  I  in  France.  He  subse- 
quently entered  rbc  service  of  Renata.  Duches* 
of  F'errara,  l>ut  >tHiii  left  her  court  lor  Padoa 
and  \  cnice.  Kerrante  Sanscv  erino.  Prince  of 
Salerno,  engaged  him.  in  LSJl.  as  sccrctanr.  and 
whea  tlial  priace  followed  Charles  V  la  Taat 

was  sent  on  paUic  hasiaess  la  Spahi    la  UJ* 

he  married  the  rich,  beautiful  and  intcBccml 
Porzia  de  Ros.st,  and  rctirt-d  to  Sorrento,  where 
he  lived  till  1547  But  the  misfortunes  of  kit 
master,  whose  estates  had  been  seized  l-f 
f'h.irb  -  \"  on  account  of  his  opposition  to  the 
introductii'n  of  the  Inquisition  into  Naples, 
compelled  the  poet.  at  the  invitation  of  the 
Didce  of  L'rbino.  to  take  19  Ua  leaideacc  ai 
Pessaro.  The  leisure  whidi  he  aoar  eojofed 
was  employed  in  finishing  his  '  Ama(figi. '  which 
he  published  at  Venice  in  1560.  In  LVvS  the 
Piikr  of  Matttua  app-  iftcd  him  ^''^crriir  i  f 
Ostij-Iia  He  was  buried  at  Mantua  ur.Jer  a 
m<Tnument  erected  by  the  ilukr,  with  the  in- 
scription 'Ossa  Bernard!  Ta^si.*  l«ut  his  see 
Torquato  afterward  removed  his  remains  10 
Ferrara.  His  chici  worlc,  'L'Amadigi  di 
Gaula.*  a  mamntie  epic,  displays  nmch  takm 
and  art.  His  other  works,  m  five  books,  ate 
among  the  best  Italian  h*nc  and  elegiac  po(** 
of  the  Time  ri  nsiili  Pasoliai.  'I  GoBlori  di 
Torquato  Tasso  ■  n)*>5) 

TASSO,  Torquato.  tor1cwi't6.  son  of  iw 

prcctl!in^:,  Italian  epic  poet  b  Sorrento,  II 
March  1344;  d.  Rome.  22  April  1595.    He  aal 
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nriy  sent  to  the  school  ot  the  Jesuits  at  Na- 
ples, and  hit  father  heing  absent  from  home, 
his  education  was  at  first  sapetintcnded  by  his 

mother  whom  he  quitted  at  10  years  of  ape  to 
rejoin  his  father  at  Rome,  and  never  saw  her 
again.  At  this  time  he  could  recite  from  mem- 
ory the  great  Greek  and  Latin  pods  He  suli- 
scQumt^  pttrsued  his  studies  under  his  father  s 
supefbtcndencc  at  Rome.  Bergamo,  Urbino, 
Prsaro  nnd  Venice.  Before  the  mt  Of  16  he 
was  emplo  yed  by  his  father  to  revlM  ttttd  «CMB- 
plcic  his  poem  '  L'Amadigi.'  and  eventually  sent 
10  Pachia  to  study  law.  Tasso,  a  t)orn  poet, 
found  his  legal  studies  a  sore  burden,  but  man- 
aged to  steal  time  for  more  congenial  pursuits, 
and  at  17.  to  the  surprise  of  Italy  and  the  in- 
dignation of  his  father,  produced  the  'Rinaldo,* 
an  epic  poem  in  12  cantos.  The  disaopointOieBt 
of  the  father  yielded  at  leoRlh  to  (genuine  ad- 
miration of  this  really  remarkable  production, 
and  he  consented  to  allow  his  son  to  aliandon 
law  for  literature.  The  reputation  of  the 
young  poet  meanwhile  procured  for  him  an  in- 
vitation to  the  University  of  Bologna,  where 
he  displayed  an  aptitude  for  the  study  of  phi- 
losophy, especially  that  of  Plato.  He-  left  Ho- 
logiia  on  account  of  a  lampoon,  which  he  \yas 
unjustly  charged  with  writing.  After  \isiting 
friends  at  Castelvetro,  Modena  and  Corre^Kio, 
he  returhcd  to  Padua  on  the  invitation  vi 
Sdpio  di  Gonzaga.  Here  he  continued  the 
study  of  PUto,  and  wrote  three  ^Discorn  dd 
Pocma  Eroico.*  He  determined  no  lonRcr  to 
imitate  Artoslo  but  take  \'irgil  for  his  model. 
He  hcpan  to  construct  tlic  plan  of  his  '  (icriisa- 
lemme  Lil)crata,*  which  he  at  first  called  'God- 
fredo. '  The  plan  of  this  poem  was  of  a  highly 
prudential  character.  By  celebrating  all  the 
great  European  houses  as  having  taken  part  in 
the  crusade  of  Godfrey,  he  hoped  to  make  him- 
self many  powerful  friends,  and  while  he  was 
elaborating  this  nrujeci  he  secured  a  patron  in 
Cardinal  Lui^i  a'Eiie.  to  whom  he  had  dedi- 
cated his  *Rmaldo.*  The  pmurs  of  Italy  at 
this  time  deemed  it  their  chief  honor  to  be 
esteemed  the  patrons  of  art  and  Hteratttre,  and 
the  cardinal  retained  500  gentlemen  in  his  ret- 
inue, one  of  whom  was  Tasso,  who  was  also 
introduced  by  the  cardinal  to  the  court  of  Fcr- 
rara.  The  Academy  of  Ferrara  supplied  learned 
associates  with  whom  he  engaged  in  philosoph- 
ical disoissions;  die  courtiers  were  easily  trans- 
formed into  pahidins,  and  the  court  ladies  into 
heroines,  whose  imaginary  achievements  the 
poet  recorded  with  daily  diligence.  Thus  the 
*GerusaIemmc'  k'rcw  at  the  court  of  Ferrara. 
That  nothing  might  be  wanting  to  his  experi- 
ence, the  bard  engaged  in  a  course  of  love- 
naddng  on  bis  own  aocoimt  There  were  at  the 
court  of  Ferrara  two  Asters  of  the  reigning 
duke,  I.ucrezi.i,  the  wife  of  the  Duke  oi  Ur- 
bino, and  Leonora,  the  younger,  a  virgin  of  30, 
and  about  nine  years  his  senior.  Their  brother 
Alfonso  served  to  the  poet  as  model  for  his 
*Godfredo.*  In  hi|^  favor  with  the  ladies,  by 
whom  his  auentions  were  received  as  the  gal- 
lantries of  a  courtier  and  a  poet,  it  would  be 
impossible  to  imagine  a  more  blissful  slave  than 
the  poet  had  now  hecome.  In  1571  he  accom- 
panied the  cardinal  un  an  embassy  fium  the 
Pope  to  Charles  IX  of  France.  He  was  re- 
ceived with  distinction  at  the  court  of  France, 
whidi  he  followed  to  Blois,  Tours  and  Chenon- 
cesttx.  Ronaard  (q.v.)  received  him  in  the  most 


friendly  spirit.  A  quarrel  with  his  patron 
drove  him  from  the  French  court,  and  he  re- 
tucned  to  Ferrara,  where  Alfmao^  at  the  solici- 
tation of  his  sisters,  received  the  penniless  poet 

into  his  own  service.  In  the  spring  of  1.^7.1  his 
'Aminla,'  a  pastoral  drama,  was  represented  at 
the  court  of  Ferrara.  It  is  still  considered  the 
most  graceful  Italian  work  of  the  kind,  al- 
tlioii);h  many  prefer  the  *Pa*tOr  ^do*  of 
Guarini.  In  April  1575  be  announced  the 
completion  of  the  *Gerusalemmc.'  Alfonso 
was  eager  for  its  immediate  publication,  I)Ut  this 
judicious  counsel  was  not  heeded  by  the  poet, 
whone  sensitive  mind  dreaded  censure,  especially 
the  censure  of  the  Church,  even  more  than  it 
coveted  applause.  He,  therefore,  sent  his  poem 
to  his  friend  Scipio  Gonzaga,  now  a  cardinal 
at  Rome,  requesting  his  judgment.  Scipio  as- 
sembled a  eonsiilta  of  churchmen  and  critics 
against  whose  censures,  literary  and  ecclesias- 
tical, tht'  i)oet  was  forced  to  defend  himself  and 
to  amend  and  modify  his  work  to  meet  their 
views.  Hs  was  told  he  ought  to  be  content 
with  moaks  and  nuns  as  his  audilon^  and  to 
renounce  all  mythology,  romance  and  chival- 
rous adventure,  and  his  mind,  divided  between 
art  and  religion,  ga\c  way.  To  add  to  his  dis- 
traction his  work  at  this  time  was  printed  pi- 
ratically without  his  own  revisions.  Alfonso 
wrote  a  vigorous  protest  against  this  disgrace- 
ful proceeding  to  all  the  Italian  courts,  but 
doubts  of  his  favor  at  court  began  also  to  fill 
the  mind  of  Tasso.  He  believed  that  he  was 
per.sistcntly  calumniated  at  court,  and  systemat- 
ically misrepresented  to  the  Inauisiiion.  On 
17  June  1577,  he  drew  his  noignara  in  the  apart- 
ment of  the  Duchess  of  Urbino.  He  was  ar- 
rested, but  set  at  liberty  after  two  days  and 
recommended  to  retire  to  his  country-scat.  In 
spite  of  stroiiK  reassurances  he  still  suspected 
the  office  al  Rome.  He  was  now  received  into 
the  convent  of  Saitil  Francis  at  Ferrara,  hut 
on  the  20th  Julv  he  started  in  disguise  for  his 
native  place  where  he  stayed  with  his  sister 
Cornelia,  till  the  end  of  summer,  in  the  au- 
tumn he  solicited  leave  to  return  to  Ferrara, 
and  obsequiously  accepted  a  cotiditional  acqui- 
escence to  his  request.  Alfonso  is  accused  of 
imprisoning  him.  first,  from  offense  at  the  ad- 
dresses paid  to  his  sister ;  secondly,  from  jeal- 
ousy of  the  Medici,  from  whom  the  poet  bad 
received  an  offer;  and  thirdly,  from  fear  that 
the  poet  would  strike  the  glory  of  the  house  of 
ELste  out  of  his  work.  For  »f)me  years  Tasso 
had  hved  on  intimate  terms  with  Altonso  and 
his  two  sisters,  especially  l.ucrezia,  who.  dis- 
missed by  her  husf>and,  kept  him  as  her  con- 
stant companion.  He  had  hesitated  about  ac- 
cepting the  offer  of  the  Medici,  but  in  1557  he 
put  away,  out  of  gratitude  to  the  Este  family, 
all  thoughts  of  other  service,  .^fter  many 
complaints  of  ill-treatment  he  again  left  Fer- 
rara. and  wandered,  sometimes  in  want, 
throiigh  Padua,  Venice,  I  rbiiio  and  Piedmont, 
and  finally  returned  to  Ferrara  (21  Fd>.  1579), 
on  the  eve  of  the  duke's  second  marriage. 
Finding  himself  treated  with  complete  neglect, 
he  broke  out  in  loud  compbiint  and  was  impris- 
oned as  a  madman  in  the  hospital  of  Saint 
.\nnc  of  Ferrara  .\t  ibis  time  bis  woik  was 
condemned  by  the  Academy  della  Crusca,  to 
whom  he  replied  with  moderation.  He  re- 
mained in  the  hospital  of  Saint  Anne  till  July 
1586^  when  he  was  zclcased  at.  the  sofiotation 
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of  Vincent  di  Gonzaga,  who  took  him  to  his  rs- 
tatn.   Ta«M>  now   resided   at    Mantua,  and 

wrote  thi  ir.ipi-dy  of  Torri'-moTiflf),  which  with 
a  genralonical  poem  he  dcchcilid  to  \  uircnt  di 
Goii/  iv-i  Finding  that  Mantua  (lid  not  a^tcc 
with  him.  he  proceeded  to  Naples,  the  climate 
of  which  he  tound  most  congenial,  and  wfaete 
be  fixed  hit  favorite  lendcnce  at  the  aMNiaitcfy 
of  MottRt  OKvetto.  Here  lie  comtiosed  the 
'Gcnisalcmme  Conqiiistata,'  which  he  dedicated 
to  Cardinal  Aldohrandini.  It  is  a  reconstruc- 
tion of  the  '  ( icrusakinmc  I.ilicrata, '  in  which 
he  rejects  the  chief  mystical  and  chivalrous 
ornaments  of  the  previous  poem,  and  plumes 
biaHelf  eo  a  yrecbe  and  slavish  imitation  of  the 
<IKad»  He  wiahed  h  to  topemde  the  «Lther. 
ata,'  hut  posterity  has  reversed  his  drristnn  as 
to  its  superiority.  Aldolirandini  solicited  and 
obtained  from  the  I'opc  the  laurel  crown  on  be- 
half of  Tasso.  Urged  bw  his  patron,  Tatao  re- 
paired to  Rome,  aldUNign  he  declared  it  was  to 
die.  Amid  the  preparations  for  the  ceremony 
his  health  gave  way.  He  retired  from  the 
plaudits  of  the  public  to  tli<  coinc  iit  ni  Santo 
Onofrio,  where  he  expired.  (See  Aminta; 
)m<\n\i  Df.livtjied).  Tasso's  chief  works 
inclade  ^Oenisalcaunc  Libcrata';  the  *Rinie,^ 
and  the  <Amtn(a.*  The  'Gerusatemme*  was 
translated  into  Enf^lish  by  Edward  Fairfax  in 
IftOO.  In  Italian  literature  the  "Gcrusalcmmc ' 
shares  with  the  'Orlando'  of  .Xriosto  the  place 
of  the  greatest  epic.  Both  arc  full  of  poetic 
beauties  and  admirable  for  the  interest  and 
variety  of  the  tiarrative.  Coneult  Albertacri,  A., 
«Toniuato  Tasso>  (Modena  1911);  Bonlting, 
\V,  *Tasso  and  his  Times»  (New  York  1907)  ; 
Milman,  K.,  'Life  of  Tasso*  (2  vols..  London 
1850)  ;  Ferrazzi,  'T.  Tasso,  studi  biografici- 
critici-bibliografici '  (1880)  ;  Serassi,  »La  vita  di 
T.  Tasso'  (id  cd.,  with  notes  by  Guasti  1858); 
'Complete  Works'  {3^  vols..  Pisa  1K2I-32) ; 
Tasto^s  «Lettere  e  Dialoghi,'  edited  by  Guasti 
(Florence  !S^2 ;  'I'los.-  di\erse>  (187.^); 
Solerti.  .\  ,  '\ita  di  Torejuato  Tasso'  (J  vols., 
Tniiii  IS'J-  '  .  de  Sanctis.  F.,  'Storia  dclla  let- 
tcratura  italiana'  (2  vols.,  Bari  19J2)  ;  Sainau, 
A  .  l.a  lirica  di  Torquato  Tasso*  (Pisa  1912); 
Scopia,  'Le  fonti  del  mondo  creato  di  Tor- 
goato  Tasso»  (Naples  1007)  :  WaRner.  Hcdwic. 
•Tasso  daheim  und  in  Dcutschland'  (Berlin 
1905) :  Woodberry.  G.  EL.  «The  Inspiration  wf 
Poetry*  (New  Yoik  19I0V 

TASTE,  in  (rUhetics.  appreciation  of  the 
beautiful;  the  faculty  of  discriminating  the 
qoalitica  of  beauty,  harmony,  etc..  and  excrrit* 
ia^  them,  particularly  in  art  and  literature, 
|oined  to  a  capacity  for  appreciating  and  en- 
joyit  .•  exrelirnce.    See  Xxvnxtc^ 

TASTE.    Sec  S^NSF^^ 

TATARS,  or  TARTARS,  a  nomadic  peo- 
ple ancicntK  spoken  of  as  Scythians,  known  for 
their  incursions  and  conquests  amon^^  neighbor- 
ing nations  over  a  wide  extent  of  territory ;  their 

local  seal  l>etnK  found  both  in  ancii-nt  and  mod- 
ern times  in  ?be  stcpprs  or  unailtivated  regions 
which  connect  F.tirnpe  and  Asia,  as  well  as  on 
the  nonh  of  China,  in  Tarkestan  and  on  the 
shores  of  the  Caiqiian  and  Bhiek  seas.  Tartar. 
Tatar  or  Ta-ta  appears  to  have  been  the  name 
of  a  tribe  of  Monjrols  who  occupied  .ih  iuf  the 
9lh  Cenl'iry  .(  <!".tti(t  of  Chinese  Tir'.irv  'in 
the  Xi99*t  Amur.   This  tribe  was  dispersed  by 


the  attacks  of  neichbnrint?  MnneoN.  and  rjrT- 
ing  the  terror  of  its  arms  in  different  dirrai  r« 
its  name  came  to  be  applied  bv  the  ^hln^^^  i 
various  hordes  of  Mongol  robbers.    The  inir 
Tatars  formed  part  of  tlie  horde  of  G«Bih% 
Klian,  when  that  conqneror  aurricd  his  aim 
from  Ae  country  known  as  CUnese  Tamry  t« 
Europei  and  through  some  accidental  nraiTv- 
stance  the  name  came  to  l>e  applied  to  the  wh 
Mongol  horde,  as   will   .t;  to  the  succet^Ht 
hordes  of  similar  oriRin  who  followed  in  ikm 
footsteps,  and  to  the  districts  from  which  A(} 
came,  or  in  which  they  settled;  hence  the  oamn 
of  Chfaiese  Tartary,  Independent  Tartarr  (mc 
Tukkestan)  and  European  or  Little  Tartarr. 
comprising  most  of  the  Russian  governments  of 
OrenburK,  Astr.ikhan.  Ekaieunosl.iv,  the  C<*. 
sack  provinces  and  the  Crimea     For  the  lacnr- 
sions   and   conquests    of    these   peoples  tt* 
Genghis  Khan;  Monoocia;  Russia,  etc  The 
name  Tatar  has,  for  reasons  similur  M  dNM 
alrouhr  given,  been  k>ng  applied  in  Eoroae  %■> 
me  lianchu  conqnerors  of  China.   The  Mas* 
chus  are  Tatars  in  the  generic  seosc  of  dx 
term.    See  MANCHURlit. 

TATB,  tit.  Aleuiidar  Nonnan.  Fi«6«li 

analytical  chemist :  b.  Welb,  Somerset  24  F'' 
1837;  d.  Orton,  Cheshire.  22  Tiily  1JJ02  \\, 
studied  chemistr\-  in  Liverpool,  where  he  t*.i\'- 
lished  an  analytical  and  consulting  laborat  r 
in  186.1,  and  there  became  known  to  the  wrr  < 
of  industrial  science  in  connection  with  ritr 
study  of  the  rccenthr  introduced  American 
petroleum.  He  wrote  'Petroleum  and  its  ProJ- 
OCtS*  (1863),  and  superintended  the  ercc"  n 
and  management  of  oil-refimng  wi  ,rk,  m  ■ 
Isle  of  .Man  and  in  Flintshire  until  1869.  Hr 
finally  settled  at  Hackins  Hey  and  increased 
reputation  as  an  expert  in  the  amd|yses  of 
and  fats,  and  as  a  teacher  of  science  in  tbi 
technical  schools  at  Liverpool  He  w;i>  edi'Cf 
of  the  scientific  m.iRazine  Rcsfanh  il88S-%i 
and  a  contributor  to  scientific  periodicals. 

TATJB»  George,  English  a^cha^)lot^st  ani 
namraKst:  b.  Alnwick,  1805;  d.  there.  7  Jun* 
1871.    He  was  a  linen  draper  and  snUstqucn-: 

Eovimastcr  of  his  native  town  and  Inxamc  cci<- 
raled  for  his  scicniitic  researches  .aid  htspolh- 
lications.  These  include  'The  Old  Celtic  IW- 
of  (ircavcs  Ash*;  the  *Hut-circles  and  Fort* 
on  Ycverling  Bell' ;  among  the  long  list  of  ralo- 
aUe  papers  on  the  andent  remains  of  the  di* 
trict,  its  geology,  flora  and  fauna,  and  'Scuir 
tured  Rocks  of  Northumberland  and  EasirT* 
Borders    (1865)  and  «Htttory  of  AMcfc' 

(180.VW). 

TATK.  Henry,  Kngbsh  merchant  and  ph- 
lanthrMin.;  h  t  horli  y.  Lancashire,  1819. 
Stre.tsh.ini,  .s  fJcc.  1899.  He  was  a  sogar  njc- 
chant  in  Liverpool  and  amassed  a  foriu-r 
through  the  invention  of  loaf  sugar  He  re- 
moved to  London  in  1880  and  became  fanv-.' 
for  his  benefactions,  giving  £42.(X10  to  the  Limt 
por>l  I'nivcrsity  College,  a  still  larger  *am  w 
I  i\crp<>..|  ho~ptt,i]s  and  four  free  libraries  !•• 
the  parish  of  Lambeth    He  esublishcd  a  ixtg^ 

Erivate  gallery  of  modern  paintings  at  Strra'- 
am  and  afterward  presented  it  to  the  miS!)^ 
huildinu  for  the  collection  a  i^ller)  near  Vaui- 
hall  Bridee.  nt  a  com  of  £.'^MX>0.  The  ir«' 
tnti.  ii.  kiiown  as  the  "Tate  Galler)/  was  operc 
in  I8<;7,  and  its  donor  was  created  a  banmrt  v. 
1898. 
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TATB»  NabanL  English  poet:  b.  1652;  d. 
ITIS.  Son  of  a  UnUnt  dergyaoan,  he  was  edu- 

r.itpd  ai  Trinity  College.  In  1690  he  succeeded 
Shadwell  as  poet-laureate.  Oldys  calls  him 
"a  free,  Kood-natured,  fuddling  companion." 
His  name  has  survived  through  his  metrical 
version  (1696)  of  the  Psalms,  which  he  wrote 
in  collaboratioQ  with  Nicholas  Brady,  certain 
portions  of  whidi  appeal  to  the  rnioer,  but 
most  of  which  has  no  poetic  value.  He  also 
wrote  dramatic  pieces,  as  'King  Lear'  (an 
adaptation);  'Panacea  or  a  Poem  on  Tea*; 
'Miscellanea  Sacra';  *Innocenl  Epicure'; 
etc.  The  < Supplement  to  the  New  Version* 
(1709)  may  have  been  due  solely  to  his  pen.  in 
wkidt  the  world-renowned  •While  Shepherds 
WatcheiP  is  ascribed  to  Tate. 

TATIAN,  t&'shT-an,  Christian  apologist:  b. 

2d  century  in  Assyria;  d.  Edessa,  180.  He 
studied  Greek  philosojihs  and  became  dissatis- 
fied with  the  pagan  systems  of  his  lime.  At 
Rome  about  150  he  was  converted  to  Giris- 
tiantiy  by  the  teachings  of  Justin  Martyr  (q.v.). 
His  only  surviving  controversial  work,  *  Ad- 
dress to  the  Gnek'-,'  was  written  176  and  after 
the  death  of  Justin  M.irtyr  he  adopted  Gnostic 
Dualism  and  unchristiati  conceptions  regarding 
God,  the  demiurge  and  the  world  of  seons,  and 
athnitted  the  existence  of  contradictions  in  the 
Sc^kurea.  In  practical  matters  he  rejected  the 
use  of  wine  ana  of  aiumal  food,  and  used  only 
water  in  celebrating  the  Eucharist.  Hc  was  also 
opposed  to  marriage,  and  he  gave  in  his  ad- 
hesion to  the  sect  of  the  Encratites.  Hc  was 
answered  by  Tcrtullian,  Clement  of  Alexan- 
dria, ifippolytus,  Ori^en  and  others.  His 
'Diatessaron*  was  a  kind  of  harmony  of  the 
four  gospels.  In  18?6  Dr.  llocsinger  published 
at  Venice  a  Latin  trandation  of  a  commen- 
tary on  the  'Diattssaron'  which  had  been  writ- 
ten by  Ephraim  Syrus.  The  translation  had 
been  made  in  1841  by  Aucher,  a  Mcchitarist 
monk,  not  from  the  original  Syriac  of  Ephraim, 
for  that  is  not  extant,  but  from  an  Armenian 
version  ascribed  to  the  5th  century.  In  1881 
Zahn  published  his  'Tatian's  Diatessaron,'  in 
which  he  sought  to  restore  the  work  from  the 
available  materials.  An  Ar.iliic  version  found 
in  £gypt  was  edited  in  1888  by  Agostino  Qasca. 
The  original  language  of  the  *  Diatessaron* 
may  have  been  Syriac;  Harnack  believes  that 
it  was  Cireck.  Consult  Otto,  'Corpus  Apolo- 
getarutn'  (1882);  Hamphill,  'The  Literature 
of  the  2d  Century>  (1891);  Harris,  'The 
Diatessaron  of  Tatian>  (1890) ;  Hill,  <The  Ear- 
liest Life  of  Christ'  (1893). 

TATIUS,  t&'shi-&s.  Achillea.  See  Achil- 
tcs  Tatius. 

TATLER,  The,  a  paper  published  hv  Sir 
Richard  Steele  in  London,  from  April  17D9  to 
/amnry  1711.  The  name,  Steele  asserted,  was 

invented  in  honor  of  the  fair  sex,  and  he  wrote 
in  it  under  the  pseudonym  of  "Isaac  Bickcr- 
s'atT,"  usi-d  by  S\sifi  previously  in  his  joke 
upon  the  almanac-maker.  Partridge.  Its  an- 
ncNUicement  indicated  its  purpose  to  present 
'accounts  of  gallantry,  pleasure  and  emertaun- 
ment,"  and  it  may  be  taken  as  the  first  venture 
in  magazine  literattirc  In  English.  Slecb  wrote 
188  of  the  271  papers  issued,  Addison  41,  and 
toigether  they  produced  most  of  the  others. 


Th4  Tati<r  was  succeeded  by  The  Sptc- 
talor  (4.V.). 

TATTERSALL'S,  tat'er-salz.  located  in 
Knightsbridge  Green,  London.  England,  is  the 
great  metropolitan  mart  for  horses,  of  which 
there  is  an  auction  every  Monday  throughout 
the  year  and  every  Thursday  in  spring.  It 
has  acquired  greater  cetebri^  as  the  ncad- 
q;ttarters  of  betting  men. 

TATTI,  tat'te.  Jacopo.    See  Sansovino, 

Jacopo. 

TATTNALL,  tat'n»l,  Josiah,  American 
naval  oflficer :  b.  Bonaventure,  near  Savannah, 
9  Nov.  1795;  d.  Savannah.  Ga.,  14  June 
1871.  He  was  edtieated  th  England  and  in  1811 
returned  to  the  I'nitod  States,  where  the  next 
year  he  was  appointed  midshipman  in  the  navy. 
He  was  engaged  in  the  battle  of  Bladensburg 
and  served  in  the  Algcrine  war  in  Decatur'k 
squadroit  He  was  promoted  Uenienant  io  1818 
and  was  engaged  in  the  suppicMiaa  of  the 
West  Indian  piracy  under  Porter  in  1823-24. 
He  was  promoted  commander  in  1838,  placed  in 
charge  of  the  Boston  navy  yard  and  at  the 
outbreak  of  the  Mexican  W  ar  was  assi^'iied  to 
the  command  of  the  Spitfire  and  joined  the 
sauadron  at  Vera  Cruz.  He  took  charge  of  the 
Mosquito  division,  with  which  he  covered  the 
landing  of  General  Scott's  troops,  and  after 
the  fall  of  Vera  Cruz  led  the  attack  on  the 
forts  at  Tuspan.  He  became  captain  in  1830 
and  in  1857  was  appointed  tlag-ofHcer  of  the 
Asiatic  squadron,  where  he  participated  in  an 
attack  with  the  French  and  British  on  the 
Chinese  Although  a  violation  of  neutrality,  he 
was  sustaitted  by  public  opinion  and  also  by 
the  government.  In  1861  he  resigned  from  the 
United  States  navy  and  offered  his  services  to 
the  governor  of  Georgia.  He  was  appointed 
captain  in  the  Confederate  navy,  took  command 
of  the  Merrimac  after  the  engagement  with 
the  Momtor  in  1862  and  set  out  tor  Hampton 
Roads.  After  the  surrender  of  Norfolk  and 
the  navy  yard  he  withdrew  with  the  Merrimac, 
and  on  11  May  1862  to  prevent  her  capture 
sunk  her  off  C  raney  Island.  The  court-martial, 
which  he  requested,  after  a  thorough  investi- 
gation acquitted  him  from  all  blame.  He  then 
engaged  ui  the  defense  of  Savannah  River, 
but  in  1865  was  compelled  to  destroy  his  vea- 
sels.  In  1870  he  returned  home  and  was  ap- 
pointed inspector  of  the  port  of  Savannah,  a 
post  which  he  occupied  until  his  death.  Con- 
sult Jones,  C.  C,  *Life  of  Commodore  Tatt- 
nalP  (1878). 

TATTOOING,  a  word  of  Polynesian  ori- 
gin, anglicized  from  the  Tahitian  tatu,  denot- 
ing the  practice  of  making  permanent  colored 
designs  or  figures  in  the  skin  by  means  of  small 
punctures  or  incisions,  which  receive  various 
d^es  or  pigments.  The  coloring  is  mainly  dark 
blue  ana  dull  red.  A'  similar  custom,  known 
as  cicatrization  or  scar-tattooing,  consists  in 
repeatedly  cutting  the  skin  at  the  same  place 
so  that  in  healing  a  raised  scar  is  left.  Both 
varieties  of  tattooing  may  be  found  among 
the  same  people,  as  in  the  case  of  the  natives 
of  the  South  Sea  Islands.  Among  the  Ad- 
miralty Islanders,  the  Fijians.  the  uonds  and 
the  Todas  of  India,  the  inhabitants  of  the  Liu- 
Kiu  Islands  and  other  races,  color-tattooing  is, 
or  was,  confined  to  die  women,  and  the  Latida 
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of  the  upper  Nile  Valley  arc  an  example  oi  a 
IMople  among  whom  scar-tattooing  is  prae- 
lisco  I9QII  women  oniy.  Color>Uttooing  is  gen- 
eraHy  ornamentat,  hat  scar'tattooine  is  more 

frr<iucntly  used  to  proilun  fli^!ini:invhiii>;  trilml 
mark^.  The  latter  variety  is  practised  by  a 
iiiimhcr  of  native  Airicaii  peoples,  while  the 
Bangala  of  the  Middle  Kongo  scar  the  whole 
body  for  ornamental  purposes.  In  some  races 
there  is  a  connection  between  tattooing  and 
marriaRc.  Thus,  in  the  Solomon  Islands  a  Rirl 
is  not  elik'iMc  for  marriage  until  she  has  luon 
snhjcctcd  to  an  atrockni'^ly  rniel  process  of  lat- 
tooinK  on  thi  t,in  ;iiid  chest,  and  the  native 
Anstialiatis  inflict  fearful  scars  on  the  backs  of 
tbeir  young  girls  before  marriat^e.  The  Formo* 
sans  tattoo  the  faces  of  girls  pnor  to  marriage; 
and  among  the  Papuans  of  New  Guinea  un- 
marrieil  K'iris  ari-  tattooed  all  over,  e  xcept  on 
the  face,  whicJh  is  adorned  in  this  uay  at  the 
time  of  their  marriage.  C'olor-tattouiiiK  ^'i  an 
ornamental  kiiid  reached  its  most  artistic  de- 
velopment among  the  Maoris  of  New  Zealand 
and  the  Japanese,  but  both  these  peoples.  Hke 
several  others,  have  largely  abandoned  the  prac- 
tice under  the  intUiencc  of  civilizaiinn.  With 
the  Malays  tatti>oiiiK  appears  to  have  been  a 
reward  oi  the  successful  head-hunter.  Sailors 
and  some  other  classes  in  civilized  countries 
do  some  tattooing,  main^  in  one  color,  making 
figures,  as  stars,  flags,  etc..  on  their  hands, 
arms,  chests,  etc.  Consult  Roblcy,  H.  G.. 
*Moko,  or  M.»ori  Tattooing*  (Lendun  IS**)). 

TAUCHNITZ,  town'nlts.  Christian  Bern- 
hard,  PkEIHEKK  \<>n,  derman  pubHsIx  r :  b. 
Schleinitz,  near  Naumburg,  25  Aug.  1816;  d. 
13  Aug.  \m.  In  1W7  he  founded  his  well- 
known  publishing  csiablivhrnint  in  Leipzig;  in 
I860  was  created  a  hereditary  noble;  in  I8(j6 
was  .Tppninted  consul-general  for  (Jrcat  Britain 
in  the  kingdom  of  Saxony;  and  in  1877  was 
made  a  life  member  of  the  Saxon  first  chamber. 
The  firm  is  best  known  for  its  Collection  of 
Rritinh  and  American  Authors,'  generally  called 
the  "Tanchiiii/  Kdition,"  begun  in  1841  and  in 
VAXi  extending  to  about  J,7t)0  volumes. 

TAUCHNITZ,  Karl  Christoph  Traugott, 
German  printer  and  lKx>kseller :  b.  Grosspardau, 
near  Grimma.  29  Oct.  1761 :  d.  14  Jan.  In 

1707  he  Si  t  up  a  printing'  >liop  at  Leipzig,  which 
he  ciilarntil  by  tbi  addiiion  of  a  l>o<>k-.shop  in 
17''S  ami  a  type-fnundry  in  l.*>«i(),  the  style  of 
the  firm  being  Karl  Tauchnitz.  He  first  intro- 
duced stereotyping  into  Germany,  and  won  a 
hik,'h  reputation  by  his  nnisic.d  publiiaiinns.  his 
eilitions  of  the  Bible  and  the  Koran  and  his 
lemarkably  correct  series  of  Gredc  and  Latin 
classics. 

TAULER,  tow'lcr.  Johann.  German  mys- 
tic:  b.  Strasburg,  about  1J()0;  d.  there,  ICi  June 
l.V)l  At  IS  he  renounced  a  fortune  to  enter 
the  Dominican  cloistir,  where  he  Studied  the 
scholastic  theology-,  and  returning  to  Slra:>burg 
came  under  the  influence  of  luster  Eddurt. 
whose  vernacular  sermons  then  attracted 
thronging  audiences.  He  was  the  more  im- 
pelled to  m\  -ileal  and  fcr\rnl  piity  b>  the  vio 
lencc  of  ilie  war  tnusttn  l'o|ie  lohn 
and  the  l  injuri  r  I.oiiis  th«'  Bav.irian,  when  tht 
bishop  of  Stra>l'Urg  forliade  the  c!erK:\  to  o[iin 
their  churches.  He  became  one  of  the  -.o-called 
*iriendv  ,,i  God,*  an  unoi|{anizcd  brotherhood, 
iaduding  priests,  nobles  and  burghers  in  aO 


the  large  cities,  who  represented  the  heigkt  ot 
aortticiMB,  denied  the  special  prerogative  of  Ae 
clergy  except  in  the  celebration  of  the  sacm> 
ments.  and  with  anti-sacerdoul  tendencies  dwch 

upon  worship  in  thi  lu.irt  and  life.  He 
preached  with  wonderful  succos  in  Strasbur^ 
and  in  the  neighboring  towns,  villages  and  cun- 
vents.  Notwithstanding  the  papal  tntcrdia  aad 
amid  the  ravages  of  die  blade  death  <im^} 
he  bcstf)wed  the  consolations  of  religion  on  the 
forsaken  people,  preaching  in  German  mnw'.i^ 
with  Latin.  He  published  in  Cierman  a  ucjt^ 
on  'Following  the  Lowly  Life  of  Lhnst '  .  ad- 
dressed a  remonstrance  to  the  clergy  against 
leaving  the  dving  uniended  and  unabsohrcd; 
and  denounced  ecclesiastical  abuses  while  Baia> 
taining  the  claims  of  the  electors.  His  mys- 
ticism, though  it  pronounced  silence  and  suflcr- 
iiiK  the  most  perfect  work,  was  rather  active 
than  passive,  taught  explicitly  the  love  of  other*, 
tended  not  to  asceticism  but  to  the  amelioraiion 
of  society,  recommended  the  discharge  of  aD 
ecclesiastical  duties  as  a  preparation  for  a 
hivrher  stage  of  spiritual  perfection  and  was 
opj»ostd  t<i  the  pantheistic  tenets  of  Eddnrt 
and  the  Hev;iiins  The  best  of  the  early  e<fi- 
tions  of  bi>  sermons  are  those  of  1498,  \h2\-22, 
152.^  and  I S43.  The  h>Tnns  and  treatise  <fi 
German  theology  which  have  been  attributed 
to  him  are  of  doubtful  authcstieity.  Consoh 
Schmidt.  'Johannes  Tauler  von  Strashnyg* 
(1841)  :  Winkworth.  *Life  and  Times  of  Tao- 
ler.  with  2>  of  his  sermons  translated  from  the 
German'  (1SS7)  ;  Junot,  *Lm  Amis  de  Oicn  an 
XlVe  Slide*  (18»). 

TAUNTON.  tan'tQn.  England,  a  marVct 
town  of  Somerset,  on  the  Tone,  y)  miK  -  hy 
rail  south-southwest  of  Bristol.  The  priruipJ 
buildings  and  institutions  are  the  parish 
I  hurches  of  Saint  James  and  Saint  Mary  Mac* 
dalene;  an  old  grammar-school,  reconstructed: 
a  Wesleyan  Methodist  and  a  Congregational 
College;  a  riuchaiiiiN'  institute;  and  the  cas*!e. 
still  in  good  presi  rvatioii,  and  containing  'he 
museum  of  the  Somersetshire  .Archspoloij-  j! 
and  Natural  History  Society.  The  industrial 
establishments  iiKlndi  silk- factories,  glove  and 
paper-box  works,  iron  and  brass  foundries, 
roach-works,  breweries,  etc.  Taunton  is  of 
great  anti(iiiitv,  and  fioni  the  discovery  of  nrn» 
containing  Koman  coins  appears  to  have  l-cen  a 
Roman  station.  During  the  C  ivil  W  ar  i;  wxi 
defended  by  the  Parliamentarians  against  the 
Royalists.  The  inhabitants  suflFered  much  from 
the  rebellion  of  Monmouth,  whose  cause  they 
espoused,  and  who  assumed  the  title  of  trinjt 
here  on  J()  June  \(^^'  JetTri  v  ((j  v  )  held  bii 
bk^^'  assize  here  in  the  same  year.  Pop^ 

TAUNTON,  Mass  .  citv,  county-scat  of 
Bristol    County,    at    the    head    of  naviga- 
tion   on    the    Taunton    River,    and    on  the 
New  York,   New  Ha\cn  and   Hartford  RaiK 
lo.id,  about  36  miles  southeast   of  Bostoa 
and  16  miles  north  of  Fall  River  Orer 
1(X)  passenger  train.*  and  about  100  freight  trainJ 
rtiti  r  the  city  (f.ii!\      Tile   F.ill   Ri\er  line 
stf.inurs.    whiih    h.i\e    dail^    lOniuction  »;-h 
^'<'rk    .iiul   other   places,    arc   so  f.»  :  • 
reached   that   practically  Taunton  ha»  <la:!i 
communication  hv  water  with  many  of  ^ 
Atlantic  ports,  liie  city  fets  its  coal,  iroa  wd 
hmiber  at  tide  water.  ioA  f  rd^  rates  to  aad 
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from  Taunton  are  lesj  than  for  inland  cities. 
Electric  lines  connect  the  nearby  villaucs  and 
towns  with  the  city,  more  than  TOO  cars  leav- 
ing centre  of  the  city  daily. 

The  city  is  noted  for  the  extent  ami  \aricty 
oi  its  manufacturing  industries  The  govern- 
ment census  of  1910  gives  the  leading  manufac- 
tnikig  estabUshnwnts  of  the  city  as  follows: 
seven*  cotton  milh,  widi  $4,410,390  tnrested.  and 
emplovinp  3,151  persons,  to  whom  were  paid 
annually  $1,125,679.  The  cost  of  the  material 
used  annn.'illy  was  $2,651,502,  and  the  vahie  of 
the  yearly  products  was  $4,592.4«>.  There  were 
14  loondries  and  machine  shops,  with  capital 
invested.  $2,6793)3;  the  value  of  their  yearly 
products,  $2,636,390.  The  total  nttmber  of  manu- 
factories (1909)  was  146;  the  total  capital  in- 
vested, $16,5l>4.fXK);  the  annual  average  numher 
of  empl(  \  ci-  ,  7,S.^5 ;  the  annual  amount  of 
wages.  $4,535,000;  the  cost  of  material  used, 
$7,775,000;  and  the  value  of  the  products, 
$15,380,000.  The  principal  aanufactarcs,  be- 
sides cotton  products,  are  cattcfy,  madilnists' 
tools,  eyelets,  tacks,  nails,  jewelrv-,  machinery 
for  cotton  manufactories,  silver  and  hritaimi.i 
ware,  brick,  oil-cloth,  copper  and  yellow  metal 
goods,  printing  presses,  stoves,  stove  linings  and 
Utcfaen  utCUMSi.  The  city  is  the  distributing 
centre  for  a  large  part  of  Bristol  and  adjoin- 
ing counties;  coal  is  shipped  from  here  to  the 
markets  of  the  iiUerior,  and  grain,  ve^i  tables, 
poultry  and  manufactures  to  outside  markets 

The  principal  public  buildings  are  the  State 
Insane  Hosjntal,  a  massive  group  of  buildings, 
situated  in  a  tract  of  140  aerca;  wUeh  acconnio- 
datc  over  1,000  patients;  the  county  courthouse 
(cost  over  $300,000)  ;  Registry  building  (cost 
$125,000):  the  k'overnment  huildinR  ($100,000); 
dty  hall;  Taunton  jail;  theatre;  Odd  Fellows' 
NttU;  Ifistorical  Hall;  Morton  Hospital,  the 
gift  of  Susan  Tillinghast  Morton  Kimball;  Old 
Ui^et'  Home,  opened  January  1871 ;  club  build- 
iogS,  banks,  business  blocks,  schools  and 
diurdies.  There  arc  six  each  of  ConKregational 
and  Roman  Catholic  churches,  four  Methodist, 
one  each  of  Unitarian,  Baptist.  Presbyterian, 
Giristian  Scientist.  Adventist,  Protestant  Epis- 
copal and  Universalist.  The  educational  insti- 
tutions are  Bristol  Academy,  opened  18  July 
1793;  Saint  Mary's  Academy  (Roman  Catholic); 
headquarters  of  the  Old  Colony  Historical  So- 
ciety, Incorporated  4  May  1853;  a  high  school. 
pubKc  and  parish  schools,  graded  elementary 
schools  and  a  public  library  oontalntsgr  about 
55,000  volumes  The  city  is  wel^  'supplied  with 
(ank  institutions;  the  two  national  hatjk'.  had. 
1  Sept.  1910.  a  combined  capital  of  $700,(KX);  the 
combined  surplus  of  two  savings  banks  was 
$8^335,000;  and  five  co-operative  banks  had  a 
conbined  capital  of  over  $3,000,000.  The  gov- 
emment  of  the  dty  is  vested  in  a  mayor  and 
nine  coancilmen  diOMn  by  popular  vote.  Pop. 
about  36,161. 

History,— The  first  white  settlement  was 
made  by  Elizabeth  Pole,  an  Englishwoman,  in 
1637.  She  found  here  an  TtHfian  village  called 
Tccticntt  ("great  river'*)  on  the  Tecticint  River. 
Miss  Pole  houRht  land  from  the  Indians  for 
a  plantation  on  the  tast  si  de  of  thr  river, 
within  the  present  limits  of  U'ard  Four.  The 
Phoe  was  first  called  Cohannet,  but  when  it 
was  incorporated  in  1699  it  was  called  by  its 
present  name,  after  Taunton,  England.  In  June 


1639  Taunton  sent  deputies  to  the  General  Court 
assembled  at  Plymouth.  The  names  which  ap- 
pear on  the  Taunton  records  —  of  m'n  con- 
nected with  the  surveys  and  the  granting  of 
titles  —  are  names  of  men  who  were  amoiiR  the 
history  makers  of  the  nation.  The  early  set- 
tlers of  Taunton  recognized  the  rii.;lits  of  the 
Indians,  and  the  records  sliow  that  Miss  Pole 
and  others  purchased  lands  from  Massasoit 
and  other  Indians.  William  Hooke.  the  first 
minister,  returned  to  England  as  domestic 
chaplain  to  Oliver  Cromwell.  The  first  men- 
tion of  a  schoolmaster  is  that  of  Ma'^ter 
Bishop,  who  was  one  of  the  early  settlers.  Other 
schoolmasters  were  William  Pole,  Mr.  Adams, 
James  Green,  and  in  1683,  Samuel  E>anforth,  a 
minister,  was  selected  to  keep  a  *Gramer  scole 
here  in  Taunton.*  In  1647  an  act  was  passed 
which  made  the  public  schools  tree  and  the 
support  of  the  schools  compulsory.  In  \bS2 
Taunton  received  from  the  court  £3  from 
the  funds  of  the  fishing  excise  of  the  Cape, 
for  kacping  a  free  colonial,  classical  and 
eleflwntaiy  achool.  In  1701-02  100  acres  of 
land,  on  both  sides  of  the  river,  were  set  apart 
for  school  ptirposes.  The  history  of  educa- 
tion in  Taunton  is  an  almost  complete  history 
of  the  city  A  grist  mill  was  erected  in  163')^ 
40;  in  1633  the  first  successful  iron  works  in 
America  were  established.  Some  of  the  prod- 
ucts of  the  iron  works  were  used  as  money, 
as  may  be  seen  from  the  following  order : 

To  the  Clerk  of  tbe  Iron  Wsirks. 

Bnaka  Thomaa  Loomrd  pkwe  pay  to  Bar'  Tipgiac 
da*  SUBiflfB  ead  wee  penot  fat  tr<m  m(.>ncy. 

Prgcn  yr  fnencL 

RUiwd  fnOiuM. 

T.-iuntrin  I6th  1st  —  \(AS. 

In  1659-60  a  saw-mill  was  built,  and  before 
1700  brick  making,  shipbuilding  and  many 
other  industries  had  been  begun.  The  ruins  and 
sites  of  many  of  the  old  manufactories  are 
pointed  out  as  of  historic  interest;  for  they 
mark  the  beginnings  of  the  mi^ty  industries 
of  the  Taunton  of  the  present.  On  6  Nov.  1746 
the  place  was  made  a  "shire  town,"  and  on  2 
Jan  18<t5  was  incor|)oraieil  a^^  a  i  My.  The  tirsi 
crucibles  in  America  were  made  here;  the  cop- 
per blank  ifilOB  for  copper  cents  were  supplied 
to  the  goveittMnt,  in  large  amounts,  by  tbe 
Taunton  Ifannfacturing  *  Company.  TSunton 
has  always  furnished  promptly  more  than  its 
quota  of  so!iii<  rs  when  the  countr\'  called  for 
defenders.  In  1774  the  people  unfurled  from 
the  liberty'  pole  on  "Taunton  Green"  a  flag,  on 
which  was  mscribed  "Liberty  and  Union" ;  and 
among  the  "minnit  men'  at  Lexington,  19  April 
1775,  was  a  brave  band  from  Taunton.  They 
were  among  the  fust  ui  ^^o  and  the  last  to  re- 
turn. Robert  Treat  Haine.  one  of  the  signers 
of  the  Declaration  of  IncKjx  iidenc<^  resided 
here,  for  whom  a  statue  has  been  erected  in 
front  of  the  city  hall.  Consult  Waterman, 
*Histor>'  of  Taunton  Schools'  ;  Emerv.  'HlS- 
tonr  of  Taunton'  (1893);  'Quarter-Millennial 
Celebration  of  the  Gty  of  Taunton.> 

TAUNUS,  tow'noos,  Germany,  a  mountain 
range  mainly  in  the  Prussian  province  of  Hesse- 
Nassau,  extending  eastward  from  the  Rhine, 
north  of  the  Main,  separating  the  basin  of  that 
river  from  dwt  of  the  Lahn.  The  highest  sum- 
mit, Grosser  Feldberg,  is  23^^  ft**'  ele- 
vation.   The  district  is  well  wooded,  and  ex- 
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hibits  macb  picturcsoue  scenery,  as  well  as 
nuned  castles»  etCi^aoo  antiquarian  reouiiu  dat> 
iitR  from  Roman  times.  Tts  scenery  and  mineral 

\\.i'<  r>  .ittr.n  I  tiiaiiy  vi^i'ni-.;  ,»iid  some  of  the 
(iiif^t  ((trdi.ui  vvifu  >  .i!t  K'"^^"  on  ihc  south 
suit  Thr  pmnt  u\  im>->l  hi-.toiic.il  interest  in 
the  rcKion  is  the  ancient  Roman  fort  uncovered 
at  Saalbiug,  showing'  turtifications  dating  back 
to  the  year  200.  West  of  Saalburg  the  Ger- 
mans  erected  a  eotossal  statue  of  Germania 
to  oclt'bratL  their  victor>-  over  France  in  15570-71. 

TAURIDA,  tow're-da,  a  government  o£  the 
I'kraiJiian  Republic,  bounded  north  by 
Ekatcrinoalav:  cast  by  the  Sea  of  Asov;  sonth- 
east,  south  and  west  by  the  Black  Sea :  and  north- 

wist  liv  the  K'cvcrnment  of  Klicrson,  from  which 
it  is  separated  t>y  the  Dnieper ;  area,  2i,i\2  square 
miles.  It  is  irregular  in  shape,  and  beinv;  united 
to  the  Und  only  on  its  boundary  with  Ekateri- 
notlav  for  about  90  miles,  may  be  regarded  M 
one  large  peninsula,  subdivided  a^ain  into  two 
minor  penmsulas,  of  which  that  m  the  south, 
now  called  the  Crimea,  .mil  wi  ll  known  in  an- 
runt  times  as  the  ChersoneMis,  is  the  more  per- 
fect;  the  isthmus  which  connects  it  witli  the 
northern  portion  beint;  at  its  narrowest  not  more 
than  eight  miles.  The  northern  peninMila  con- 
sists almost  entirely  of  an  extensive  steppe, 
which  stretches  across  into  the  southern  penm- 
sula.  It  is  generally  without  a  tree,  and  in 
many  parts  composed  oi  parched  and  saline 
sands,  whi re  vegetation  is  almost  extinct;  but 
in  otber  parts  is  composed  of  fertile  loams, 
capable  of  rai>in^  any  »nd  of  crop,  and  often 
covered  with  verdant  pastures.  Simferopol  is 
the  capital  city.  (See  also  the  article  Cumea). 
Pop.  about  2.133.000. 

TAURUS,  ti'rAs.  Astatic  Turkey  (or  Aua 
Minor),  a  nomtahi  chain  or  series  of  mountain 
groups  usually  considered  as  deGrinnin^  in  the 
east  on  the  Fuphratrs.  at  the  N'ushar  Cataract, 
in  the  pasha!ic  of  M.u.t>h.  whence  it  strctchfs 
west,  nearly  parallel  to  the  coast  of  the  Mediter- 
ranean, for  alx>ve  500  miles,  terminating  to 
the  north  of  the  Gulf  of  Adalia.  In  the  east 
it  takes  the  name  of  Jfebcl-Kurin,  or  sometimes 
Anti-Taurus  Mountains,  in  the  west  dnt  of 
Ramadan  Oftiou  Balakar.  It  sends  off  several 
branches,  of  v^huli  ilu  moNi  rcmarkatdr  are 
Alma-Dagh,  Mhidi  prtKctds  south  into  Syria, 
and  becomes  linked  with  the  chain  of  Lebanon; 
and  the  Anti-Taurus,  which  proceeds  northeast| 
sending  out  ramifications  which  become  Unkeo 
with  Ararat.  FIlAirt  and  Caucastis.  Many  of 
the  Eastern  peaks  are  above  10.000  feet. 

TAURUS,  the  Bull,  in  n^!'  -twrny.  a  name 

fiven  the  second  of  the  zodiacal  constellations, 
t  ctmiains  the  •(tar  of  the  first  msffnitode  Afde- 
baran  (in  the  eye),  the  grottp  of  the  Plriades 
(in  the  neck),  and  the  H>ades  (m  the  face). 

TAUSKN,   Hani.   Danish   reformer:  b. 

Birkende,  on  Funen  Island,  14'M;  d.  Rihc,  11 
Nov.  l.V)|.  He  studied  at  Wittenberg  and  was 
preacher,  from  l.^J\  at  Vilxirn.  then.  fri>m 
152*>.  at  Copenhaitin.  He  edited,  with  col- 
laliorators  /l.'^.U)),  "The  AM  Copcnhaern  .Arti- 
cle,* In  I5.V^  he  pultlished  a  praver-book  and 
a  book  of  homilies.  He  was  appointed  readine- 
master  uf  the  universitv  n.>37)  and  (1542) 
tlishop  of  Rit»e.  Instc.»d  of  Latin  he  used  his 
nati\<  lancnak;'-  in  his  ^rrmc-ns  and  books  A 
sctt-cliuii  of  h<<>  Works  was  brouijht  out  by 


Rordam  (Copenhagen  18^).  Consult  SihL 
'Skiagraphia  Lutberi  Danid  M.  Johuois^ 
(17S7T:  Scbmltt.  L.,  (fohannis  Taasen,  odo 

der  danisrhe  Luther'   (Koln  1804). 

TAUSIG,  Karl.  German  piamst:  b  War- 
saw. 4  Nor.  1841;  d,  LcipziK,  17  /n)y  U7L. 
First  be  wai  under  his  father's  uaiM%  Am 
studied  under  Bocklet.  Thalbcrg  and  hmtt  m 
Vienna.  He  made  an  •  i:r>.  then  lived  ir 
Dresden  and  later  (1S(jI-(»J)  in  Vienna.  Vua 
1.S^j6  he  was  royal  court  pianist  at  Berlin  and 
led.  till  1^70.  an  academy  of  pianoforte  pkijr* 
tng.  As  a  virtuoso  he  was  equally  inteipmu 
of  classic  at  of  modem  niaao>nsttic;  m  m 
composer  he  produced  tew  wotIcs.  Nei»> 
wi>rihv  (if  his  productions  is  his  editiofl  'A 
dementis'  *(iradus  ad  Parnassnm  '  His  jujine 
score  of  Wagner's  *MeisiersinKcr '  I>ec3me  \cr) 
popular.  His  'Technisclun  Stndicn'  was  pab> 
fished  by  H.  Ehrlich.  Consult  U  ntzna*^ 
*Der  letite  der  V'irtuosen*  (Berlin  l»j8t 

TAUSSIG,  tows'ig,  Edward  Darid.  Ar^er- 
ican  naval  officer:  b.  Saint  Louis.  Mo,  JTi  N  v 
1847.  On  sraduatinor  from  the  United  Sum 
Naval  Acaaemy  in  1867.  he  was  appointed  snc> 
cessiveiy  ensign,  master  and  Ucntenani,  bciac 
made  Kentenant-commander  19  |tme  1802.  He 
has  served  on  the  European  and  Pacifir  statio» 
and  in  the  coast  survey.  He  took  possession  m 
Wake  Island  lor  the  L'iiit»  'i  .^t.r<  >•  .it  d 
placed  in  charge  of  (iuam  1  Feb  Is"').  He 
was  on  duly  in  the  Philippines  and  dunng  ikS 
iunimer  of  1900  in  North  China.  He  has  oom- 
mandcd  the  Bfmrimgtom  and  the  Yorktowm. 

TAUSSIG,  Frank  William,  American  pofii 
ical  economist:  b.  Saint  Louis.  Mo,  28  Der. 
1859.  He  was  graduated  at  Harvard  in 
and  has  been  full  professor  of  political  ceownmr 
there  since  1892.  He  has  written  *Tariff  His- 
tory of  the  United  States*  (Ist  rd.,  ^tt> 
ed..  1914):  'Silver  Situation  in  the  Vrhri 
StiUes'  (1S02);  'Wages  and  C.ipital»  (l^^'-.': 
'Principles  of  Komomics'  (1911);  'St>me  A*- 
pects  of  the  Tariff  Question'  (1915);  "In- 
ventors and  Moneymakers'  (1915).  and  kas 
been  editor-in-chsef  of  The  QmtrteHy  /aavnef 
of  /:<  "i.ipiiV.f. 

TAUTOG,  a  marine  fish  {Tantnpa  o*tru> 
of  the  Atlantic  Coast  of  the  United  State*, 
related  to  the  cunners  and  wrasses  of  the 
family  Labridtr.  and  locally  known  as  Uaekisk 
or  oysterfish.  It  is  from  two  to  three  feet  tn 
lenirth,  when  large,  blackish  or  pr«mifh  nj 
Color,  the  young  with  about  three  pair*  uf  oS- 
srure  dark  bars;  chin  white;  eye  greennii.  It 
abounds  about  weedy  rocks,  oyster  reefs,  etc, 
near  shore,  feeding  on  mollusio,  bamadcs.  c<c. 
and  is  easily  caught.  It  is  one  of  tke  beM  tikle» 
fishes  of  the  American  coast.  The  anonal 
catch  off  the  New  England  coast  is  about  750 
ton- 

TAVERN,  a  name  common  rspertaHy  in 
the  rural  districts  of  Great  Britain  and  the 
United  States  for  a  vilbute  inn  or  boceL  Oc- 
casionally some  dty  hotel  has  home  the  nainc. 

TA VERNIER.  ta-ver-nM,  Jean  Baptistc, 

Bm»on  d'Aubon.ve,  French  traveler:  h.  nhsc 
a  I  out  1605:  d.  CopenhaKen.  1609.    Before  his 

21st  year  he  had  vtsiled  a  considerable  pe»r*^ 
nf  Europe    He  subsequently  traveled  thnMich 
Turkev.   I'ir-i:t   .ind  <.fh*r   Eastern   C'  tinrnr* 
six  times  by  difTcrent  routes,  trading  as  a  da- 
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mond  merchant,  and  studying;  manners  and  cus- 
toms. Of  his  journeys  he  gave  an  account, 
with  the  assistance  of  a  literary  friend.  In 
1689,  having  realized  a  large  furtinie  and  ob- 
taioed  a  patent  oi  nobility,  he  retired  to  the 
estate  of  Aubonne,  in  die  Genevese  territories, 
v  ith  the  view  of  pnssintr  there  the  remainder  of 
ias  litc.  But  altering  his  determination,  he  was 
preparing  to  start  once  more  for  the  East,  when 
he  was  suddenly  overtaken  by  death.  His 
ravels,  "Voyages  cn  Turquie,  en  Pcrse,  et  aux 
hides.'  of  which  there  are  transUuions  in  Eng- 
Ksh7l678  and  1684),  Dutch  (1682)  and  Ger- 
man C16>^),  have  gone  throui^  several  cditiotts 
in  the  original  French. 

TAVOY.  ti-voi'.  BunmL  (1)  a  town  in 
Tcaassertaa,  on  the  river  of  the  same  name, 
njrital  of  a  district,  35  miles  from  its  moutlL 
230  miles  southeast  of  Rant^oon.  It  is  situated 
on  Tavoy  River,  about  30  miles  from  the  har- 
bor sheltered  by  Tavoy  Point,  a  conspicuous 
(Ncoinsula  on  the  Burma  coast.  It  lies  in  a  low 
filiation,  which,  during  the  rainy  season,  be- 
oones  afanost  a  swamp.  It  is  laid  out  in  strai^t 
streets,  and  tl^  houses  are  mostly  built  of  tim- 
her  and  thatched  with  palm  leaves.  The  trade 
is  inconsiderable.  Near  the  town  a  mass  of 
native  loadstone  occurs,  and  at  a  short  distance 
from  it  is  a  hiH  entirely  composed  of  specular 
iron  ore.  Pop.  about  25,063.  (2)  An  execu- 
tive district  which  has  been  under  British  con- 
trol since  1^,  with  an  area  of  5,308  square 
miles :  pop.  about  110,000.  (3)  An  island  about 
75  miles  south  of  the  town  of  the  same  name, 
the  largest  and  most  northern  of  the  extensive 
chain  which  is  called  the  Mergui  or  Tenasserim 
.\rchipelago.  It  is  about  18  miles  long  and  two 
broad,  and  its  southern  part  is  surrounded  by 
nnmerous  shoals  and  snail  islands,  wUdi  make 
navigation  dangerous.  On  the  eastern  side 
there  is  a  good  and  well-sheltered  harbor, 
which  lias  received  the  name  of  Port  Owen. 

TAWAS  (ta'was)  CITY,  Mich.,  village, 
county-seat  of  Iosco  County,  on  Tawas  Bay 
(an  inlet  of  Lake  Huron),  at  the  mouth  of  the 
Tawas  liiver,  and  on  the  Detroit  and  Macldnac 
Railroad,  al-uut  (yb  miles  nortli  of  Bay  City. 
It  has  a  od  harbor  and  steamer  connection 
nith  m.iiiy  of  the  lake  ports.  It  is  in  an  agri- 
Olltural  .and  lumbering  region,  and  nearby  are 
large  salt  deposits.  Its  industries  are  con^ 
nected  chiefly  with  the  manufacturing  of  lum- 
ber, and  the  shipment  of  salt,  lumber  and  farm 
products.     There  is  one  bank  Pop.  about 

i.ooa 

TAWI  TAWI,  ta'we  ta'wi,  PhiUppines, 
(1)  A  group  of  islands  of  the  Sulu  Archipelago, 
forming  the  extreme  southwestern  part  of  the 
Philippines,  consistinis'  of  88  islands;  area,  462 
square  miles.  Some  of  the  islands,  though 
cfaatied.  are  unnamed;  the  others  are  divided 
into  three  sub-groups  or  clusters;  (a)  the  Cina- 
pusan  or  Kinapusan  cluster;  {b)  the  Tawi  Tawi 
duster;  and  (c)  the  Laparan  cluster.  The 
larffer  islands  are  mountainous,  but  of  moderate 
height;  the  valleys  and  plains  are  fertile  and 
oivcrcd  with  tropical  vegetation.  Uice.  corn, 
hemp  and  coffee  are  cultivated,  but  only  for 
domestic  use:  the  forest  wealth  is  considerable, 
but  is  not  ot  commercial  value  on  account  of 
lack  of  means  of  transportation.  The  chief  in- 
dustry is  fishing,  pearl  fishing  and  gathering 
o{  nothcr-of-pearl.  etc  The  islands  are  ^parMly 


Eopulated  and,  as  many  are  very  inaccesrible, 
ave  been  for  many  years  the  hiding  places  of 
pirates;  the  few  settlements  were  mostly  estab- 
lished by  the  Spaniards.  (2)  The  largest  and 
name  island  of  tlic  Tawi  Tawi  group;  length 
from  northeast  to  southwest,  35  miles ;  greatest 
width,  15  miles;  area,  187  square  miles.  It  is 
mountainotu,  and  of  volcanic  fomation;  they 
are  three  groups  of  two  peaks  e^ch,  one  at  the 
southern  end,  one  at  the  northern  end  and  the. 
third  in  the  east  central  part ;  greatest  elevation, 
1,941  leet  The  soil  is  generally  fertile,  and  the 
island  well  wooded;  inie  chief  industry,  as  in 
the  rest  of  the  grouf^  is  fishing.  The  chief 
settlement  is  Tatin,  on  the  northwest  coast,  on 
a  small  bay. 

TAWN£Y,  James  A.,  congressman:  b. 
near  Gettysburg.  Pa.,  3  Tan.  1855;  d.  Excelsior 
Springs,  Mo.,  12  June  1919.  He  was  educated 
at  the  common  schools  and  learned  the  blacfc- 

smith's  and  machinist's  trade.  He  went  to 
Winona,  Minn.,  in  1877  and  worked  there  as  a 
machinist  for  four  years.  He  was  admitted  to 
the  bar  there  in  1882  and  practised  law  until 
1890,  when  he  was  elected  to  the  State  senate 
of  Minnesota.  In  1893  he  was  elected  to  the 
53d  Congress  and  served  continuously  until 
1911,  when  he  was  defeated  by  the  Progressive 
^rty.  Mr.  Tawney  was  appointed  by  ex- 
President  Taft  to  the  International  Joint  Com- 
mission created  by  treaty  with  Great  Britain 
for  the  settlement  of  disputes  between  the 
United  States  and  Canada,  and  was  chairman  of 
the  United  States  section  of  the  commission  un- 
til his  death.  Mr.  Tawney  had  great  political 
power  in  Minnesota,  and  took  an  active  part 
in  anti-trust  legislation.  In  1906  he  was  vice- 
chairman  of  the  Reptiblican  Congressioiul  Cam- 
paign Committee;  He  was  known  in  the  Re- 
publican party  as  an  insurgent  and  continually 
surprised  the  Republican  machine  while  in  Con- 
gress by  bolting.  He  was  an  orator  of  great 
power.  He  was  chairman  of  the  House  Ap- 
propriations Committee  until  1910.  and  long 
championed  a  Federal  budget  system.  Tawney 
was  defeated  for  re-election  in  1910.  when  he 
opposed  reform  of  the  power  of  the  speaker 
of  the  House.  In  1910  he  opposed  the  efforts 
of  the  Republicans  to  increase  approftriatiotts 
for  the  army  and  navy. 

TAX  ASSESSORS.  See  Taxation. 

TAX-DEED,  an  instrument  or  conveyance 
whereby  the  proper  officer  of  the  law  undertakes 
to  convey  the  title  of  the  rightful  owner  to  the 
purchaser  at  a  tax  sale  or  a  sale  of  the  land  for 
non-payment  of  taxes.  This  deed,  according  to 
the  principles  of  the  common  law,  is  simply 
a  link  in  the  chain  of  the  purchaser's  title  It 
docs  not  of  itself  transfer  the  nth-  of  the  owner, 
as  in  grants  from  the  government  of  deeds,  or 
as  do  conveyances  between  individiials.  The 
deed  is  not  tne  title  itself,  or  even  evidence  ol 
it,  its  recitals  not  being  bmdtng:  No  presump- 
tion arises  upon  the  mere  production  of  the 
deed  that  the  facts  upon  which  it  is  based 
really  existed,  but  when  it  is  shown  that  the 
oflicers  of  the  law  have  performed  every  duty 
imposed  upon  them  the  deed  becomes  caaclnaivv 
evidence  of  the  title  in  the  purchaser. 

TAXALES.  See  Pal£oboi.\ny. 

TAXATION.  What  la  a  Tax?— A  dis- 
tinction must  be  made  between  a  tax  and  tibe 
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excrci5c  of  ihe  jKiwer  of  taxation.  Property 
may  Ix-  taken  fmm  iiidividtials  1  y  tin*  govcrn- 
tncnl  in  the  exercise  of  various  sovereign  pow- 
ers, fadi  as  the  power  of  cnrfnent  domain,  the 
^al  power,  the  police  power  and  the  taxing 
power.  VVhere  the  purpose  of  the  compulsory 
payment  is  neither  tn  exrrriso  the  right  of 
eminent  domain  n»ir  to  nillut  pmiishmrnt  nor 
prim.iril\'  i<ir  piirjiosis  of  rck'ulalii'ii,  «<•  have 
•to  deal  with  the  power  of  taxatioiL  The  power 
of  taxation  may  be  exercised,  however,  in  scl- 
era] ways.  The  snvemment  may  perform  a 
service  for  the  incRvidnaY  from  which  a  speci- 
fic Ttciiefif  is  recciv<if  atul  where  the  cost  oT 
the  service  is  prestmird  to  fit  rovrrrd  \)\  the 
payment.  Sucn  pa\ii)tiit>  arc  called  tecs  ot 
tolls.  Or.  again,  the  govenuoent  may.  with  or 
wilhoui  tne  consent  of  the  individual,  make  an 
tmpfovement  which  increases  the  value  of  his 
real  estate  and  may  impose  what  is  technically 
called  a  special  assessment  or  a  l>ci;ernunt 
charge.  Finally,  the  government  may  impose 
a  payment  on  the  individual  where  the  special 
benefit,  tl  any,  is  merely  incidental.  Such  a  pay> 
flMttt  is  called  a  tax.  Taxes  in  the  narrxnver 
sense  are  to  be  di^tiTienii'^hrd,  therefore,  not 
only  from  fines  and  pei\.ilties  as  well  a^^  from 
prices  (charges  made  bv  iJu  i^overnmem  wluii 
It  carries  on  a  commercial  or  industrial  under- 
taking) but  also  from  fees  or  tolls  and  from 
special  assessments,  both  of  which  are  eqtttlhr 
aani  festal  ions  of  the  taxing  power,  but  whiA 
are  distintjriiished  from  taxes  in  the  narrower 
sense  m  that  the  special  hcncfit  accruing  to  the 
induidual  is  tmth  posiiue  and  nieaMirablr. 
^  A  tax  may^  there  tore,  be  defined  as  a  com- 
^bory  conlnbuiioti  from  the  person  to  the 
■omwaent  to  defray  the  expeitses  incurred 
I  in  the  common  interest  of  all.  without  refer- 
ence to  special  benefits  conferred.  F.adi  word 
in  this  definition  i?  signiiicant.  A  tax  a  coii- 
"tnlnitKn,  whether  in  m  nev  or  in  kind;  it  is 
compulsory  (to  disiingui<>h  it  from  a  gift);  it 
is  paid  by  a  person — either  a  natural  pertoo, 
like  an  individual,  or  an  artificial  person,  like 
a  corporation;  it  is  paid  to  the  government 
in  any  of  its  fornis,  whether  local,  State, 
Federal  or  international;  the  expense  must 
be  tncurred  in  the  common  interest  of  all 
or,  in  legal  parlance,  it  must  be  for  a  public 
purpose;  otherwise  It  is  confiscation,  not  tax- 
ation rinatly,  it  must  be  paid  without  ref- 
ereiKi  tu  special  benefits  conferred.  It  is  levied 
for  the  common  benefit,  not  for  any  vfteul 
benefit. 

Thf  Roaaoo  of  Taxatioa*— By  the  reason 
of  taxation  is  meant  the  ground  or  the  philo- 
sophical justification  of  taxation.  •  The  older 

theory  mav  1 1  c.ilKd  tlu  exchange  or  the  con- 
tract or  the  iicipiucuy  theory.  It  was  con- 
nected with  the  18th-century  coiilract  theory  of 
the  suie.  This  theory  holds  that  uxes  are  a 
mere  exdiance  between  the  individiml  and  die 
Rovenimenl.  that  rhe  ifttvrrnment  performs  cer- 
tain services  HkL  thai  ul  protection,  for  the 
individual  and  that  the  individual  ^ves  the 
government  something  m  return.  This  theory 
hus  I'fcn  compleiclv  superseded  hy  the  more 
modem  political  philosoph>     ')  1"  'is  the- 

ory may  he  called  the  or^j^-.  ^--^ 
ation.    It  <lo<  s  indied  noi~TTeny  the  ohli^alion 
or  me  covemment  to  do  something  for  the 
community  in  return  for  the  paymem  exacted 


from  the  community.    In  this  sense.  tbcTt  • 
indeed,  reciprocity ;  luit  it  i<i  an  exchange 
tween  the  cotnmunity  as  a  whole  and  the  • 
eminent  which  ret>rL--i  iu>  the   i  •  Tnn-.ijri:- .  j 
is  not  an  exchange  of  i^tiy  kjud  U^iwcjus  alJl 
and  the  individtial.   \|ndrfn  potiticat  r^hrfe'^pjf 
<ljn'^  'jot  f':''o^T         iif'iuracT  TRrorl'    ?t : 
ifTTTTvMii.iI  dors   [iTir   contract  Tjt   l..if>;iifi  \.  ■  % 
the  ^tate     IK  is  f>orn  into  the  ^lare.  or.  i: 
transter'-   Ins   political   alle^'iatice,   lie    d.<>  k 
without  iiiiy  rest  rvation>     lu  ilii.t  Mti 
state  is  as  much  a  part  of  the  individual  aa  #i 
family  is  a  part  or  the  individual   Just  at  ftr 
individual   involiinlarlly  assumes   certain  (Alf 
nations  to  his   family.  «.o  he  a*«vimes  o^hc- 
iM  lis  to  the  state  of  which  he  :>  .1  mrri'-*- 
It  is,  therefore,  as  much  his  duty  to  tufpcr 
the  state  as  it  is  to  support  bis  family,  h 
fact,  we  may  ffo  further.   The  state  or  aohdi- 
cally  organieeo  commtmttv  is  indispessanle  v 
modern  cixHIizcd  man     We  cannot  conceivr  <• 
.iny  one  living;  outside  of  the  state.    Since  r^. 
one  can  throw  off  the  obligations  of  the  mtt  ' 
—  which  can  in  the  last  instance  demand  a  nae  •  ' 
▼er^  life— it  is  as  mudi  the  dtii^  of  the  »  , 
dividual  to  sn^ort  the  state  as  it  is  to  wf-  ■ 
port  himself.   The  obligation  to  pay  taxts  wot 
therefore,  be  declared  in  modem  times  'o  be 
a  natural  obligation  and  the  stale  is  cvcr>~»^e7c 
justified  in  converting  this  mOfUl  <*iigyttoM»  iiB; 
a  legal  obligation. 

The  Function  of  Tfesatioiiw—  Tbe  priaart 
function  of  taxation,  therefore,  is  to  raise  m- 
cnue.    This  may  be  declared  to  he  the  risc-J  ' 
function  of  taxation.     A-   a  matter  of  itr. 
however,  taxation  has  alwavs  been  used  :';  -  t 
other  purposes  which  may  he  declared  to  V  J 
secondary  or  incidental  in  character.   Sndi  •  J 
funedon  may  be  declared  the  social,  raliwr  iha:  1 
the  fisrnl.  fitnction  of  tnxntii  n     Taxaticia  bl  f 
been  at  varioiK  tunes  cinpk-vcd  to  check.  I. 
prohibit,  to  ilestroy  or  to  foster  economic 
tivity.     At  the  present  time,  in  the  L'luici 
States,  for  instance,  we  have  a  tax  which  coB- 
pletcly  prohibit*  the  issue  of  State  bank  miiet 
attd  eermn  lands  of  future  sales  on  the  eoftm 
exrh.'.ntrr     W'e  liave  a  fax  dcs;;.:ni  d  matrri"- 
to  check  the  import  of  opium     W  t  have  3  ui 
which  has  utterlv  destr.ucd  the  production 
phosphorus  matches.    \Vc  have,  or  hare  had, 
taxes  designed  to  foster  or  protect  ceran 
forms  of  domestic  industry.    In  tins  rnper 
there  have  been  two  extreme  sdioob  of  thonch^. 
the  one  re  presented  in  the  United  State*  '  • 
statesmen  hkc  (.  all^iHiu  or  publicists  like  l»ivdM 
A.  Wells,  who^ivt   contended  that  the  ot  .  ' 
function  of  taxation  is  fiscal  and  that  protrv- 
tion,  for  instance;  means  confiscation.  Tbr 
other  extreme  represented  by  cenain  sooib^> 
and  by  professorial  socialists  like  .Adolf 
ner,  lia\c  maintained  th.ii  the  prin;.4ry  purpo*« 
oTtaxation  is  to  effect  changes  in  distr.Rrticm 
A  logical  corollary  of  this  position  wonld 
that  no  payment  can  be  considered  a  tax  oalc^* 
It  seeks  to  effect  social  changes.  The  mo^ 
modem  and  more  mr"d<  rate  position  tlu* 
while  the  primary  fuin  tion  of  taxation  int.'  • 
be  the  fiscal  function,  tht  tc  1-  no  reasr-i  '  ' 
refusing  to  bring  about,  incidcntaUy,  dimac*' 
taxation,  desirable  social  reforms  that  are  ffcee 
nizcd  as  '.n:  li  I  v   the  community. 

The  Nature  of  Taxation.—  U  tataiy»  a 
good  or  a  bad  thing^   Is  it  a  bcBcfit  or  a' 
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evil?  Here  again  wc  have  two  schools  of 
thought.  The  older  writers,  of  whom  Jean 
fiaptuUL^ay  is  a  good  example,  adopted  the 
so-called  eonstmption  theory  of  pahUc  finance, 

and  hcU\  that  govcmmrtital  funrfiorr;  oupht  to 
be  reduced  to  a  minimum  and  that  tht:  exercise 
of  governmental  power  represents  the  unpro- 
ductive consumption  of  the  community.  The 
consequence  is  that  all  govenunent  expendi- 
tures should  be  reduced  to  a  nunimtim  and  that, 
as  it  has  been  said,  the  best  tax  is  the  smallest 
tax.  At  the  other  extreme  is  found  the  state- 
ment which  is  hased  upon  the  productivity 
thcor>'  of  public  finance.  According  to  this  the 
Slate  is,  or  ought  to  be,  the  chief  productive 
force  in  the  community  because,  at  all  events, 
it  is  designed  to  lay  the  foundations  for  the 
exercise  of  all  individual  production.  Every- 
thing extracted  from  the  individual  and  spent 
by  the  government  would  from  this  point  of 
view,  as  it  has  lutn  put,  return  in  a  fertilizing^ 
shower  to  the  community.  Taxation  would, 
therefore,  be  the  best  form  of  investment. 

Here  again  the  modem  position  is  midway 
between  the  two  extremes.  Tt  is  undeniable 
that  a  tax  involves  a  burden  or  a  sacrifice  and 
in  this  sense  it  is  something  which  to  that  I 
extent  represents  an  evil.  But  it  is  equally  true 
that  the  result  of  the  tax  is,  or  m.iy  be.  to  , 
enable  the  govcmmcnt  to  accomplish  sumcihinK 
which  is  of  undeniable  advantage  to  the  com- 
munity as  a  whole,  even  though  the  particular 
benefit  which  accrues  to  the  individual  may  not 
always  be  definitely  measureable.  The  real 
i!us!iijn,  therefore,  is:  what  is  the  result  of 
the  expenditure  or  what  does  the  government 
do  with  the  tax?  If  the  expenditure  is  a 
foolish  or  a  wasteful  one,  if  no  care  has  been 
taken  in  limiting  either  the  end  or  the  means, 
there  can  be  no  doubt  that  the  lax  fepresents 
an  evil.  But  if  the  object  to  be  attained  is 
economically  or  socially  desirable,  if  the  money 
is  economically  spent  and  if  the  balance  of  the 
social  advantage  over  the  social  sacrifice  is  dear 

—  if,  in  other  worfls,  the  government  is  effi- 
ciently carr)-ing  out  a  wise  mandate  of  the  peo- 
ple—then th(  t  tx  represents  a  good  and  not  an 
evtL  To  sa:,  i  :i.  :^  the  best  tax  is  the  least  In 
amount  won  11  nng  us  back  to  primitive 
savagery.  On  [lit.  contrary,  the  distiu^ui^lniiy; 
mark  of  modern  civilization  is  the  grownig  pro 
portion  between  the  satisfaction  of  collective 
wants  on  the  one  hand  as  over  against  the 
tatisfactioD  of  individual  wants  on  the  other. 
The  more  civilized  the  community  the  greater, 
n.t  only  absolutely  but  relatively,  will  lie  the 
.iniuuiit  oi  taxation  as  compared  with  the  total 

-  icial  income.  While,  therefore,  it  is  i)y  no 
means  true  that  every  tax  is  a  good  tax  or 
that  every  expenditure  is  a  wise  expen^ture, 
it  is  nevertheless  a  fact  that  in  the  sense  indi- 
cated above  taxation  is  a  good  rather  than  an 
tvil  because  it  is  a  necessary  means  of  accora- 
plishini;  certain  desirable  political  and  social 
aims.  The  nearer,  in  other  words,  everj'  ta.x 
comes  to  being  an  ideal  tax,  the  more  will  it 
represent  a  balance  of  benefits  over  dnd- 
vantages. 

The  Limits  of  Taxation.— Even  tliough 

taxation  in  the  above  sense  may  be  declared 
to  be  good,  there  is  another  sense  in  which 
there  is  a  definite  limit  upon  the  possible  ad- 
vantages of  taxation.  We  have  here  to  con- 
taxation  not,  at  above,  in  rebtion  to  die 


returns  to  be  expected,  but  in  relation  to  the 
source  from  which  taxes  are  derived.    It  is  a 

?uestion  not  what  do  you  do  with  the  tax,  but 
rom  what  sotrrce  do  you  ^et  the  tax?  In 
other  words,  no  matter  how  ideal  in  other  re- 
spects a  tax  is,  it  may  impose  too  heavy  a 
burden  upon  the  community.  The  limits  of 
taxation  m^  be  legal,  political  or  economic. 
The  legal  limitations  upon  taxation  are  crea- 
tures of  imsitive  law.  The  government,  in  the 
United  States  for  instance,  is  enjoined  from 
levying  a  tax  on  exports.  The  State  govern- 
ments are  prohibited  from  levying  any  taxes 
which  will  interfere  with  interstate  commerce. 
I  Both  State  and  local  governments  are  f  re- 
Iquently  enjoined  from  levying  more  than  a 
Vnaximum  rate  of  taxation.  The  political 
limits  of^  taxation  may~Be'  illustrated  by  the 
provision  of  American  law,  that  all  taxes  must 
be  for  a  public  purpose.  The  exact  formula 
of  wh.it  constitutes  public  purpose  is  something 
which  has  given  great  trouble  to  our  judges 
and  publicists.  The  economic  limits  of  taxation 
are  seen  when  wc  reflect  that  the  ultimate 
somrt'.  of  all  taxes  is  the  social  iiicgtHr*and 
tint  the  dematids  ^preferred  by  government  in 
•  the  form  of  taxation  may  trendi  unduly  upon 
)  this  income.  Wc  have  had  numerous  ex- 
amples both  of  megalomania  and  of  unwise  ex- 
penditure in  the  history  of  American  finance, 
especially  State  and  local  hnance.  Not  a  few 
communities  have  even  become  bankrupt 
through  the  impossibility  of  raising  sufficient 
revenue  by  taxation  to  defray  the  present  and 
past  expenditures  of  the  community.  In  the 
last  resort,  the  community,  like  the  individual, 
must  cut  its  coat  according  to  its  cloth.  It 
may  conceivably  levy  taxes  up  to  the  limit  of 
the  social  income,  but  if  it  exceeds  that  income 
or  trenches  tqion  the  capital-replacement  fund 
of  tfie  commtmtty,  it  ttmrics  the  beginning  of 
a  backward  step  in  economic  progress. 

The  History  of  Taxation. —  Tn  the  history 
of  ta.>cation  there  is  discernible  the  influence 
of  four  sets  of  causes.  First  and  most  sig~A\ 
nificant  are  the  general  economic  eenditioiM.  fl^ 
The  fiscal  system  is  always  in  large  part  a 
reflex  of  the  economic  system.  When  economfe 
conditions  are  simple,  the  forms  of  taxation  are 
apt  to  be  simple.  Where  there  is  a  prepon- 
(Irrame  of  certain  economic  factors,  the  tax 
system  will  vary  accordingly.  Thus,  in  the 
American  colonies,  there  were  diree  fimda- 
mentally  different  systems  of  taxatioii,  corre- 
sponding to  the  system  of  small  farms  and 
petty  industry  in  the  New  England  colonies, 
to  tlie  d<  minance  of  business  interests  in  the 
middle  colonies  and  to  the  plantation  system 
in  the  Southern  colonies.  The  fiscal  system  of 
tiie  feudal  ages  rested  btsely  tmon  land.  The 
snecess  of  me  tax  on  personal  property  was 
and  is  very  different  hi  the  towns  from  what  it 
was  in  the  coinitrj'  The  growth  of  modem 
forms  of  business  has  brought  with  it  an  cn- 
lirelv  ntw  >y?-teni  of  ta.xatioii.  Second  to  be 
emphasized  is  the  inlUicncc  of  dcmQ(;;ratir  fa<^i.  ^> 
tors.  Modern  democracy  and  ihe  changed  atti- 
tude  to  the  laboring  classes  has  brought  with 
it  a  considerable  alteration  in  the  Idnds  of  taxes 
and  in  the  proportion  between  the  sr)-callcd  di- 
rect and  indirect  taxes.  The  same  influence  is 
attrilnnablc  to  the  introduction  of  the  modern 
system  of  progressive  taxation.  In  the  third 
place,  we  note  the  devdopment  of  the  idea  of 
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faculty  or  aliility  to  ftinr.  More  and  more  the 

sy»tem  of  i.ixatiiin  has  hern  molded  hy  ihc  de- 
sire to  fit  thr  hiirdcti  to  thr  capacit)  uf  the  cmi- 
trlhutors  and  the  tcsis  that  h.ivc  hctii  iiru^;rrs- 
&>vcl>  employed  to  nicaMiri;  faculty  have,  as  will 
be  teen  below,  uiidcrKone  a  continual  modifica- 
tion. In  the  fourth  place,  side  by  side  with  the 
adoption  of  individual  faculty  wc  note  the  bub- 

•UtuiiMi    thr  "Ti  f'"^ '  ^'^'^^^"jfg*'r'- 

meat  in  taxaltoti.  that  is,  a  system  OKMined  by 

a  study  of  the  social  consequences  and  economic 
ctlecis  of  the  tax  systtm  ufKiii  the  various 
economic  classes  in  the  ri  ninnin  iy  as  a  whole. 

Influence  and  Effects  oi  Taxation.— The 
effects  on  production.  Ilin  .1^,1111  iwo  theories 
stand  opposed  to  each  utiicr.  A  former  Khool 
contended  that  taxes  •timuble  productioa.  It 
liad  been  dained  b]L.so0c  tliat  a  new  lax 
evokes  a  new  ability  to  bear  the  tax  and  that 
in  this  vi  nvc  an  inrr<  .isc  in  the  seemilV  burdcflS 
may  rc.ill>  .iiiKHHiii  ilu-  industry  of  the  people. 
It  has  been  arK'Ucd  that  if  indu>ti>  in  ^;«tRTal 
is  the  result  of  coping  with  tht  luitural  ilisail- 
vautai^es,  such  as  the  inclemencies  ur  diltKiilucs 
of  nature,  why  should  not  the  s;unc  result  be 
brou^t  about  b)r  artificial  disadvantage,  like 
taxation?  Aiteatioo  it  directed  to  the  period 
of  dM  Napoleonic  ware  where  the  increase  of 
British  taxes  seemed  to  result  in  greater  power 
to  bear  the4ajccs.  On  the  other  hand,  wc  find 
the  contiiiiMn  that  all  taxes  arc  injurious,  or, 
as  ill  the  case  of  the  Stn;;lc  Taxers,  that  all 
taxes  excepting  the  land  value  tax  exercise  a 
deleterious  influence  because  (hey  arc  taxes  on 
bbor  and  industr>'  and,  tbereiorc,  check  or 
repress  bbor  or  industry. 

The  truth  ag»n  Kes  in  the  midway.  It  Is 
undoulitcdlv  a  f.ict  that  some  taxes  set  ni  to 
iiicnasc  indu>tr\.  lUit  if  rc^jardul  niurc  at- 
tentively it  uill  I'c  seen  that  the  tax  is  the  oc- 
casion, ratlur  th.ui  ilu  catise,  of  the  redoubled 
activity  and  in  that  in  almost  all  cases  the  lure 
of  profit  rather  than  the  fear  of  loss  b  the 
real  stimulus  to  productivity  and  invention.  It 
is  undoubtedly  far  more  frcqocnt  that  industry 
is  injurionsly  affected,  rather  than  benefited,  by 
the  burden.  But  it  by  no  means  follows  that 
e\cry  tax  exerts  an  injurious  result.  If  certain 
principles  of  equality  are  ol>Nvr\«d.  it  is  pos- 
sible for  a  tax  to  be  innocuous  so  far  as  the 
producer  is  concerned,  and,  at  the  same  time, 
to  have  the  consumer  benefit  more  from  the 
results  of  the  government  outlay  than  he  suffers 
from  the  tax.  There  as  no  broad  geocralixation 
to  be  framed  in  this  respect.  AccordinR  10  the 
characti  r  of  the  jiartictilar  itiip'  •>!,  t.ixation  may 
l>e  said  ti<  li.i^c  i (luc.ittonal,  doirui  ui  regu> 
lalive  ctintv  Thi.r«  are  two  points  oi  more 
^ciu-ral  intlucncc.  One  is  connected  with  the 
tneqtiality  of  taxation.  If  an  exclusive  or  un- 
equal lax  is  imposed  upon  some  pirmanent 
source  of  revenue,  the  tax  or  the  excess  of  the 
tax  mrer  the  noimd  rate  will  be  amortaxed  or 
capitaKied  into  the  dimuHition  of  thr  sellmK 
value.  If  I  per  cent  is  aiSessi  d  upon  si  >  u: s.i 
fur  instance,  which  bear  5  per  cent  inline!  and' 
have  Ueii  m  llitu;  at  par,  the  new  purcha-i  r  will 
pay  only  alioul  H(J.  This  is  known  as  the 
capilalizatioo  of  taxation.  The  same  tendency 
pr  things  tu  seek  their  level  is  found  in  the 
impoMliun  of  a  new  tax  in  K^cral.  A  I-'rcnch 
writer.  Canard  had  laid  down  tb«  principle  that 
every  onrm*is  a  lad  lax  and  every  old  tax 
i»  a  good  tax.   What  he  meant  was  that  the 


distnihance  of  tndBStry  by  the  impoiitinn  of  a 
new  tax  often  takes  some  time  to  allnv  itself 

This  of  course  roust  not  be  misinterpreted  into 
the  tfelief  th.it  a  t.ix  which  is  inherently  Lad 
can  ever  fieconie  Kood  throuKh  the  lapse  of"^  lime. 
The  effect  of  taxation  on  exchange  of  wealth 
is  marked.  The  chief  reason,  for  instance,  why 
there  is  no  large  class  of  real  estate  dealers  in 
Paris  u  compared  with  New  York  is  Ihc  exist- 
ence of  a  hi^  tax  on  the  transfer  of  land,  ff 
has  sometimes  been  alleged  rh.Tt  the  (town fall 
of  Spain  is  due  t«)  the  uni\it>al  lax  on  sales, 
aliafala,  in  the  Middle  .\*;cs  .An  important 
principle  connecird  wiih  the  influence  cjf  taxa- 
tion on  exehan^;e  is  the  so-called  cxcoa^t^'- 
ar^iLc  doctrine  In  its  original  form  the  doc- 
trine field  lliat  every  time  a  taxed  commodity 
changed  hands  the  tax  grows  in  arithmetical 
proportion,  for  as  the  profits  of  each  dealer 
are  added  to  the  price,  the  tax  is  imposed  in 
each  case  successively  on  the  new  prii  c,  includ- 
ing the  profits.  This  alleged  principle,  how- 
ever, is  open  to  the  olijectioii  that  am  rdin*;  to 
modern  eeuiuiniic  theory,  profits  are  m  i  i  ji.iri 
of  price,  t'tit  the  result  of  price  and  that  the 
price  is  .ih.  .ly^  fixed  at  the  point  of  minimum 
cost.  The  clement  of  truth  cootaincd  in  the 
principle  is  due  to  the  fact  that  interest  is  a 
part  of  cost  and  that  to  the  extent  that  interest 
on  the  siiccc>.sive  prices  is  of  any  imnortanctL 
the  t :i\  lends  to  he  cumulative.  The  inmicncc  of 
taxation  on  distnliution  is  indi>puta!  le.  Many 
t..  .ire  designed  to  have  such  .m  effect,  at 
high  inheritance  taxes,  graduated  income  taxcv 
but  many  taxes  also  have  unexpected  effects  OB 
distributi'  Ti  OiM  nf  the  older  theories  or 
*l«ivp.tii  jn  ,  ^1;  [ind-ihrp*  doctrine  states 
that  the  ideal  tax  ought  to  leave  every  inifi- 
Vtdual  in  the  same  relative  position  as  before 
the  imposition  of  the  tax.  This  IS  no  kwger 

accejited  as  an  ideal. 

The  influence  of  taxes  on  consumption  is  of 
less  importance  than  in  former  times,  la 
(he  Middle  Ages  sumptuary  taxes  were  very 
common.  It  was.  however,  not  luxurions 
consumption,  but  necessary  consumption,  which 
was  frequently  sought  to  be  hit  The  ea^e 
with  which  taxes  of  certain  kinds  may  be 
made  to  chei  k  i  •  .iivumption  are  so  pronounced 
that  it  is  primarily  in  periitds  of  war  finance 
thai  reeourse  is  taKen  to  this  medium. 

rhe  political  effects  of  taxation  are  no  less 
importaM  than  the  cionomic.  The  history  of 
free  government  itself  has  beea  intimately  im- 
ffuenced  by  the  effects  of  taxation. 

'laeidence  of  Taxation.—  By  the  incidence 
of  a  tax  is  meant  its  final  resting  place.  We 
must  ilistini;ni^h  Ictwecn  the  imiiact  oi  a  tax 
or  its  oriKinal  assessment,  the  shifting:  of  a  tax 
or  its  transfer,  and  the  incidence  of  a  tax  or 
its  final  resting  place  Shifting  is  the  process, 
incidence  is  the  result.  The  person  who  bcMS 
the  tax  is  not  always  the  one  who  pnjrs  the  taa 
in  the  first  instmicr.  Ttus  has  led  some  wrttcn 

to  lay  dt>wn  (lie  call< d  etinal  diffusion  theorr 
of  laxation,  the  theory,  n.ini<l>,  that  the  U^Jt 
ecoiii >ttii<'  is  like  .inv  or^.iiustn  ami  that  it  3 
h(]uid  IS  injected  into  the  veins  at  any  poiat 
it  will  at  once  be  dillasad  throughout  the  body 
The  tax.  therefore,  no  matter  where  imposed, 
will  l>c  shifted  to  the  oomnmnity  at  faurgc.  Thk 
theory  suffers  from  undue  gencraliration  It  tt 
true  that  certain  taxes  five  rise  to  such  change « 
an  ecrtoumic  relations  that  they  may  in  a  scmc 
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he  said  to  be  ultinurtely  spread  over  die  com- 

:.v.;:ii!y  There  are.  on  the  other  hand,  many 
laxis  which  do  not  lend  to  this  phenomena  and 
<i.mc  taxes  whicli  arc  not  bliiftcd  at  all.  A  dis- 
lijKtioa  must  furthermore  l>e  observed  between 

*hkh  predispose  to  the  shifting  of  taxation. 
^Thc  more  general  a  tax  is  the  less  Ukely  is  it 
to  be  shifted  because  ihc  smallir  the  lax  the 
less  the  field  to  which  the  individual  can  betake 
himself.  Wbere  commodities  are  produce^l  un- 
der varying  conditions,  much  depends  upon 
whether  the  Ux  is  imposed  upon  the  nargyml 

%r  ''ir  iirra-mf  '"'^:"='\  a  tax 

is  imposedupon  land  which  produced  a  com 
tnodity  with  local  market,  the  tcnd«'«"]Yis  for 
the  tax  to  be  sEiltctf  Id iBe  consumer.  It  the 
tax  is  imposed  on  the  North  Daki)ta  farmer 
vhose  wheat  is  sold  in  Liverpool,  the  shifting 
of  the  tax  depends  upon  the  relative  cost  ox 
producing'  Argentine  or  Russian  wheat  and 
upon  the  existence  or  absence  of  equal  taxes 
.  in  those  countries.  Where  a  tax  is  iinnoscd  not 
/upon  commodities  or  property  in  particurar,  but 
upon  profiLs  or  income  in  general,  the  tendency 

to  shitTl?  mnrt^  ft^f  prynr.nnrprt      With  taXCS 

Upon  a  particular  kind  of  commodity  or  upon  a 
particular  land  of  inoome,  the  aituatioa  is 

different. 

The  shifting  of  the  tax  is  of  importance  not 
only  as  between  producer  and  con.sumer,  but 
also  as  between  borrower  and  lender.  In  taxes 
imposed  upon  ^mortgages  or  upon  funds  bor- 
rowed the  incidence  of  the  tax  depends  to  a 
large  extent  on  whether  the  tax  is  general  or 
exclusive.  If  the  tax  is  levied  as  a  part  of  a 
ijcniral  income  tax,  it  will  not  be  shifted;  if, 
however,  it  is  an  exclusive  or  unetiual  tax, 
cither  by  law  or  in  actual  oi)cration,  the  tax 
will  ordinarily  be  shifted  from  the  boxrower 
to  the  lender.  A  cona^plete  stit4|^  of  the  dull- 
ing of  taxation  would  involve  «  treatise  on  tl|B 
formation  and  distribution  of  wealth. 

Principles  of  Taxation. —  There  are  four 
different  sets  of  principles  of  taxation,  fiscal, 
administrative,  economic  and  ethical.  The 
fiscal  principles  are  those  of  adeatttcy  and 
elairtcity.  Unless  a  tax  is  sufficient  to  bring 
irnB^^revenue  that  is  needed  or  expected,  it 
cannot  be  pronounced  successful.  Again,  un- 
less a  tax  is  so  cl;i>ti(  as  to  respond  to  the 
varying  changes  in  economic  conditions,  it  is 
ulio  to  be  deprecated.  The  ailm^jiiiimtii'i' 
principles  of  taxation  are  those  of  ^;rl''V'"'i  of 
cqa>enicnce  and  of  ^'•QJlp"'f^  Unless  a  tax 
law  ts  certain  in  its  provisions,  it  is  a  bad  law. 
There  is  a  great  diflPerence,  tor  instance,  be- 
tween the  certainty  of  a  land  tax  and  the  un- 
certainty of  a  comprehensive  or  of  a  compli- 
cated income  tax.  The  principle  of  conven- 
i  ticc  of  taxation  includes  the  question  of  how 
r>c  tax  is  to  be  paid,  when  it  is  to  be  paid, 
where  it  is  to  be  paid,  and.  under  what  condi- 
tions, inquisitorial  or  otherwise,  it  is  to  be 
['.iid.  Tlie  economy  of  taxalitin  implies  that  a 
lax  should  take  out  of  the  pocket  of  the  peo- 
ple a's  Utile  as  possible  above  what  it  l)rings 
into  the  government,  or,  in  other  words,  that 
the  cost  of  collection  should  be  low.  The  eco- 
nowgf  principles  of  taxation  may  he  declared 
%rvt  icnocuily  and  efficiency.  The  iaaouiu^ 


or  haralessness  of  a  tax  lA  a  most  deurable 

attribute.  AH  taxes,  indeed,  represent  a  burden 
but,  as  has  been  pointed  out  above,  certain 
taxes  have  a  far  m  irc  destructive  ciTect  than 
others.  Other  things  being  equal,  the  legislator 
must  chose  the  most  iimocuous  tax.  the 
efficiency  of  taxation  is  meant  the  capaoty  of 
a  tax  to  accomplish  the  desired  result  Many 
a  tax  is  admirable  in  other  respects,  but  can 
be  made  to  work  in  practice  only  with  diffi- 
culty. The  present  property  tax,  for  instance, 
ill  the  United  States  is  to-day  no  longer  an 
efficient  tax.  The  ejhkal  principles  of  taxation 
are  those  of  mjijIjgSfffy  and  iinivenality.  As 
diese  are  the  most  uttportant,  tn^  wiii  be  dis- 
cussed separately. 

Uniformity  or  Equality  of  Taxation. — 
By  etiiiality  is  of  course  not  meant  absolute 
numerical  equality,  but  relatively  proportional 
equality.  Uniformity,  in  other  words,  means 
rdative  uniformity,  ine  question  then  arises 
as  to  the  relation  involved.  To  what  should 
taxes  be  relative,  in  order  to  be  equal?  In 
former  times  the  answer  was  that  the  real 
basis  of  taxation  should  Ik-  either  the  cost  of 
service  t^f  yrtvfrnnipnt  or  the  value  oi  loe 
service  to  the  individual.  The  more  modem 
theory  maintains  that  taxes  should  be  in  tone 
relation  to  the  facuUv  or  the  ability  of  the  in^- 
vidual  to  pay.  SiTfciT  time  has  been  spent  upon 
the  problem  of  what  constituted  the  real  ele- 
ments of  faculty.    For  a  lout:  time  f^u-ul'^v  was 

Sfat^^  tfrtnc    r.f    carril|(-j-  .t|llnl{ty 

taxation  there  is  rncant  an  cap^liiv  in  Hip  sacri- 
fice unused  upon  tlie  individual.  In  more 
recent  tones,  however,  emphasis  has  been  put 
upon  another  aspect  of  the  problem,  ^jj^u^ce 
has  to  deal  with  the  phenomenon  of  parting 
with  one's  wealth.  It  involves  the  question  of 
\vh,^t  is  left  for  immcaiate  consumption  ai ter 
the  tax  has  been  paid,  am  economic  liie  deals 
not  only  with  consumption,  but  with  production. 
When  we  come  to  consider  the  production  of 
wealth  rather  than  the  consumption  of  wealth 
we  are  confronted  by  the  facts  of  opportunity 
or  privilege  in  tlu-  amassing  uf  wealth.  A 
man's  ability  to  pay  a  tax,  therefore,  must  be 
"int'*^"-"*^  mt  r"'y  from  the  point  of  view  of 
consumption  but  from  that  of^  production.  In 
other  words,  the  two  elements  of  faculty  are 
privilege  and  sacri^ce:  the  easier  it  is  for  a 
mair-ttr  m.ike  lii.i  Ulliney.  the  more  ability  he 
has  to  pay  taxes;  the  harder  it  is  for  a  man 
to  lie  deprived  of  his  money,  the  less  ability 
he  has  to  pay  taxes. 

The  tfwa  of  Taxation.— By  the  norm  of 
taxation  is  meant  the  test  nf  f:<r<i|tY  There 
have  been  no  less  than  five  such  tests  disclosed 
in  the  history  of  taxation:  (1)  The  first  test 
of  faculty  was  pjiiU.  Kvcryone  was  supposed 
to  have  an  ecjual"atSlity  to  pay.  In  a  primitive 
form  of  ^  scK^iety  the  poll  tax  was  legitimate. 
It  has  virtually^  disappeared  to-day  except  in 
a  few  democratic  communities  fike  the  United 
States,  where  it  still  lingers  as  a  survival  of  a 
former  and  more  primitive  equality.  (2)  E^- 
penditurc.  The  advantage  of  c vpcnditurO  "35 
a  test  is  that  no  one  can  cscajic  because  every- 
one spends  something.  The  disadvantage  of 
expendittue  as  a  sole  test  of  faculty  is  that 
some  people  must  spend  all  they  make,  while 
others  can  save  most  of  what  they  make.  Ejk- 
pendituxe  thus  becomes  an  ini:reasingly  unsaUi* 
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factory  te-;!  of  faculty;  (3)  Property.  In  a 
I  oniparatu  cly  carlv  form  of  soflrfr  sscalth  in 
terms  of  property  is  an  excellent  test  of  faculty. 
The  general  property  tax  U  accordinghr  found 
cveiywhcre  tit  i  ceitahi  stage  of  deveUMMneitL 
The  more  conitAcaiad  vn4  the  more  Affereit- 
tiatcd  thf  society,  IHOrc  apparent,  however, 
are  the  shortcomit»i?s  of  this  tc«t.  The  chief 
modern  defects  of  property  as  a  test  of  equal- 
ity in  taxation  are  the  following:  (a)  While 
h  is  generally  true  that  capital  is  nothing  but 
mpitalized  incorne.  there  is  tu  Irni  times 
f rytiuently  a  diacrcpancy  bet\\L(ii  tin  urniyrtv 
anci  the  yieia  or  pr""lnro  oi  Ihe  prnperly.  Th i s 
may  be  due  to  siH(ulation,  to  chance  or  to 
Other  accidents  of  cci^ituimic  life;  (b)  In  mod- 
em times  more  and  more  wealth  is  derived 
from  personal  earnings  rat^r  jhnn  from  nff* 
ettY,  ^ifieproperty  tax  womU  hit  the  owner 
Ota  $10,000  farm  hut  leave  onta«ed  the  redfil- 
ent  of  a  $100,000  profrssional  income;  (c) 
There  is  a  j^rrat  difference  Ivi  (ween  tlu;  lirt^l 


t>e  exempt  from  taxation  became  that  miniiaBiE 
ii  mdispeiis.ililc  to  existence  Thi*  wcd^  W9» 
soon  pushed  further  in  so  that  empha»i«  wk* 
placed  upon  the  element  of  sacrifice.  The  %»c- 
n6cc  involved  in  taking  by  taxation  $!nn  irxm 
a  man  widi  a  $1,000  income  was  rert>Kniicl  ^ 
fic  far  trreater  than  the  sacri6ce  in»-ol»r<l  a 
lakitip  $10,000  from  the  man  with  a  $1C0W 
income  hi  one  ca-.e  the  tax  trenches  upon  ife? 
necessities  and  in  the  other  it  affects  obJt 
superfluities.  After  tome  tine.  howe>eT.  ^ 
conception  of  saoifioe  was  re-«n  forced  hy  ihx- 
of  privileRe.  The  difRnittjr  of  makini;  the  firv 
$1,000  of  a  man's  fortune  is  far  greatrr  tkir 
that  of  making  snhsequent  accretion*.  .All 
modern  democracies  are  accordingly  fast  dcv6- 
oping  graduated  or  progressive  taxes. 

Differentiated  TaxatUMk— The  prinriplf  f>f 
faculty  in  taxation  results  not  onht  ia 
ated  taxation  hut  in  what  is  called  ^gatti— 
tax;il[on     riradunfrri  taxation  implies  a  chaufr 
itrthe  rate  rt<-CMr<1ui^;  to  the  amount  of  thr  r 
come  of  property ;  difTerentiated  taxarion 
ni;>.c  a  rhany  in  tt^e  rate  arc 
of  income  of  the 


najr  own  oT 


I  **  /"5  P*""**^*^^'  The  cniel  exaa^tr 
ercntiated  taxation  is  the  distinction 


tally  a  man's  wealth  measured  in  terms  of  Cap- 
ital is  his  surplus  over  debts.  Legally,  prop- 
erty is  independent  of  the  debts.  I   

a  $10,000  farm  e>'en  though  I  have  borrowed 

$8,000  on  the  farm.  The  property  tax  fre- 
qiiently  fails  to  make  allowance  for  delits;  (d) 
The  concept  of  property  fails  to  (lisiiru-iiish 
hftm*'*'"  consumption  ynd  orpduction  property. 
The  property  tax  makes  no  distinciton  betwcAi|| 

the  lawyer's  Ubrary  which  contribiitca  to  hiw  comes* — nmca  incomes  i>eing  incomes  inac 
income  and  a  bibliophite's  nbrary  Wirieh  may  bJI  huvness  where  both  capital  and  enterprise  ar- 
U  source  of  expense  4  pr^dyft  The  dtflR-  needed.  T^r  pt^tleral  incymr  tax  of  the  l'i«t«J| 
niltJes  with  the  concept  <>t  phiSfffrty  as  a  test..  States  ernKodies  fhe  principle  of  graduated 
i  f  f.irulty  led  to  the  substitution  of  yicl'l  cr  V  taxation,  tmi  ^^^uot  yet  .icccptcd  that  <jf  I 

^erentiatcd  laSnoir"  \Nhere  the  distinction  t4 
made  in  the  property  tax  rather  than  in   *  ' 


tween  what  Great  Britain  calls  earned  and  «^ 

earned  incomes,  i.e  ,  taxation  from  property  j- 
a  higher  rate  than  income  from  !al.<-tr    Ot^ , 
countries,  however,  like  Italy,  pnr^-i-  ' 
somewhat    further    suid  ajiiyyjmJLt^tai 
properf.  im  mncs,  mixed.  incpperMMTa?^ 
coBBcs* — nSScS  inepmes  being 


produce  as  the  proper  test.  Almost  c\ery- 
^here  a!  a  ceriain  tirig  Ull  UlUtiJl  yil)|JU  15  Tax 
on  the  individual  waa»  tlierefore,  rqilaccd  fay  a 
series  of  taxes  on  the  thttnts  themsdves.  meas- 
ured by  their  product  Instead  of  a  penernl 
property  tax  we  now  find  a  land  tax,  a  capital 
tax,  a  i'usiness  tax,  a  wurc  tax,  cic  Produce 
is  in  some  respects  a  more  satisfactor>  test  of 
faculty  than  property:  it  gets  closer  to  the  reali- 
ties. But  in  the  course  ot  time  a  weakness  dis- 
closed itself  in  that  not  enough  attention  eoald 
be  paid  to  the  individual  conditions  of  the  re- 
cipient of  the  prridtice.  5  Tacome.  Tlie  mod^ 
crn  world  has,  tl\i n  fi.re.  i  oi(T^fTj»|^rgp  measure 
to  an  act'<'|JtUtiiT  vi  the  fiitli  tey  q{  faenitv 

W  hich  is  that  ot   mCOmc  ral^or  Aa^  ftf  ftKon- 

crtv  or  ot  produce.  Ttie  tendency  is  accord- 
ingiy  strong  fAP  Hie  replacciiient  of  older 
taxes  hy  modem  taxes  on  IndivMiial  incoroei' 

and  business  profits. 

Graduated  Taxation.— A  further  refine- 
ment, however,  of  the  idea  of  facult)f  is  seen 
in  the  growth  of  graduated  or  pro^rcsnve  taxa- 
tion. Proportional  taxation  is  giving  way  to 
graduated  or  progressive  taxation  because  of 
the  realization  of  the  fact  that  gradnatif)n,  al- 
ihoui;h  a  technical  I  reacli  of  nniformil\,  really 
in\<>l\es  a  higher  utiif"iiTiif\  ]'rnv;rrv<i\ c 
taxation  is  now  almost  cver>'whcre  recognized 
even  in  American  iurisprudence,  as  involving 
no  inequali^  of  taxation.  A  graduated  tax  is 
a  tax  the 
unit  of 
tbenrv 

niitiinnim-of -subsistence  doctrine,  the  doctrine 
namely,  that  a  certain  amount  of  income  should 


income  tax,  we  are  m  the  liabit  of  calliiv  - 
rlasnfication  of  taxation  radher  than  diffcrrr- 

tiafion  of  taxation    The  movement  for  a 
sifted  property  tax  in  lieu  of  the  grneral  |»eo^ 
eriy  tax  is  making  great  headway  in  the  t'rjtr-." 
States.   Classification  for  purposes  of  taxj- 
has  been  upheld  by  the  United  States  Stip'  ' 
Court  a<  ipvDlyint:  no  dcrotnition  f"im  \^  cm 
***jUf   nil  principle  ot  miltormitvmr 
OTtaxation 


n   rxmcncwi  junspiuuriivr,  a!>  iiivuiviii^      e ;seiii|<nuiis,  cTCryvi 

quali^  of  taxation.  A  graduated  tax  is  ^ually  important 
the  rate  of  which  increases  with  every  1 1  Rouble  taxation,  i. 

f  the  base  The  entering  wedpe  of  the  || two  kinn';  it  may 
of  procre-s  in  tnxati'Ui  is  found  in  the     juri^diftion  or  by  c 


Principle  of  Universality.— The  other  on? 
come  of  the  doctrine  of  faculty  is  uni\rnakri 
of  taxation.    Hqualitv  of  taxation  means  aaaoa« 
other  things  tliat  an  people  should  besr  tben 
burdens;  tnat  cvayone  should  be  taxed.  ar>! 
that  no  one.  in  eontra^s^nction  to  his  netcb- 
bor.   should   be  taxed   more   than    once  t^- 
niodern  world  permits  exempTi..n*  from  taxa- 
fii>n,  but  mo<1rrti  exemptions  .ire  different  froe 
those  of  former  times.    The  mcdijr\al  cxcm^ 
tions  were  class  exemptions  and  west;  then  fun 
repiclienaible*    Mkjd^^Bjflmmmy-  it**  ht*** 
prrsmned  lade  ofxBflRy  to  pay  or  upon  ^ 
siderations   of    public   policy     They   are  frr 
mitted.  iKit  primarily  for  the  benefit  of  the  in* 
\ifbia!.  but  for  the  leiufit  of  the  commu'--- 
While,  with  the  exception  of  these  ju»r.f:ay!- 
exemptions,  everyone  should  be  taxMt  it  t» 
ually  important   to   m  .id   <b  t;' !r  taxarinr 

lie  imposed  h\  :ne  B9r 
competinfc:  iurisdicr.ons.  Ar 
example  of  duul  le  taxafinn  bv  the  same  jnrT*« 
diction  is  the  simultaneous  taxation  of 
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and  income.  Ordinarily,  to  jtax  property  is  vir- 
toally  to  tax  the  income  of  the  property.  To 
tax  the  income  again  "will  then  he  double  taxa- 
tioo.  Where  the  purpose  is  to  distinguish 
between  eao'ned  or  unearned  incomes  or  to  sc- 
core  differentiation  of  taxation,  where,  in  other 
words,  ihc  ilesimi  is  to  tax  property  incomes 
more  than  othcr^ncomp*:,  thi«^  inrm  or  qoudIc 
taXlMUII 


"is  ict.'itimatc.  Another  example  of 
(/ouMr  t:ix<iliuii  lb  to  tax  the  corporation  and 
also  the  shareholder  or  to  tax  both  the  property 
and  the  mortgage  on  the  property,  because 
tinder  the  ordinary  conditions  of  American  life 
a  tax  on  the  lender  will  be  shifted  to  the  bor> 
rower  so  that  the  borrower  will  pay  the  tax 
not  only  on  his  own  property  but  on  that  of 
the  lender.  Double  taxation  by  competing  ju- 
risdictions is  found  when  the  same  individual 
or  piece  of  property  is  fiimultancously  ^axcd  by 
djf{crent~firnsUILllUirT — An  I  ill^lisnman  receiv- 
ijig  his  income  from  an  American  business  may 
be  taxed  in  the  United  States  because  the 
income  is  earned  there;  and  taxed  in  Great 
Rritain  liecause  he  resides  there.  An  American 
who  dies  in  one  State  owning  railway  shares 
deposited  with  a  trust  company  in  another 
Suie,  the  chief  office  of  the  railway  being  in 
I  a  third  State  and  the  railway  hne  itself  running 
through  a  fourth  State,  may  conceivably  be 
tul'ject  to  taxation  on  the  same  property  in  all 
t'  ur  States.  The  avoidance  of  such  double  or 
multiple  taxation  is  possible  either,  on  the  one 
hand,  by  international  agreement  or  the  exer- 
cise of  interstate  comity  or,  on  the  other  hand, 
is  in  some  federal  governments,  by  a  federal 
law  or  ruling  which  apportions  the  tax  among 
several  states  according  to  equitable  principles. 

Classification  of  Taxes. —  There  are  many 
ditierent  ways  in  which  taxes  can  be  classi- 
fied, according  to  the  criterion  employed.  If 
emphasis  is  put  upon  property  in  which  taxes 
art-  paid,  we  have  taxes  in  kind  and  taxes  in 
money.  If  the  criterion  is  frequency  of  pay- 
ment, they  may  be  classified  in  terms  of  ordi- 
lury  and  extraordinary  taxes.    If  the  criterion 


tention  is  unknown.   Some  European  writers, 
therefore,  have  contended  that  the  criterion 
should  be  found  in  the  permanence  of  the  lax. 
If  the  tax  is  a  recurring  tax  or  if  the  phenome- 
non on  which  the  tax  is  imposed  is  recurring, 
it  is  indirect,  otherwise  it  is  direct.    In  general,! 
however,  it  may  be  said  that  by  direct  taxes 
arc  meant  taxes  on  polio,  property  or  income,! 
and  by  indirect  taxes  are  meant  taxes  on  Cfui-f 
sumption  and  on  transactions 

The  American  Tax  System. —  The  Ameri- 
can tax  system  is  composed  of  two  elements 
—  the  State  and  local  system  and  the  Federal 
system.  The  State  and  local  system  has  gone 
through  several  stages.  At  the  end  of  the  18th 
century  the  slight  revenue  that  was  needed  by 
the  States  and  localities  was  derived  chiefly 
from  fees,  together  with  poll  taxes,  taxes  on 
land  and  taxes  on  a  few  articles  of  personal 
property.  The  land  taxes  were  levied  first  ac- 
cording to  quantity,  then  on  gross  produce  or 
location  and  finally  according  to  selling  value. 
The  separate  property  taxes  gradually  developed 
into  a  general  property  tax,  which  became  the 
chief  smircc  of  State  and  local  revfiiuc  —  the 
Staie  tax  t»eiim  added  to  the  local  tax  before 
the  annual  rate  of  taxation  was  determined. 
With  the  progress  of  society  and  especially  with 
the  growth  of  intangible  personalty,  personal 
property  slowly  slipped  out  of  the  assessment 
lists,  so  that  the  general  property  tax  again 
became  in  fact,  if  not  in  law,  a  real  property 
tax  in  great  measure.  This  led,  in  the  third 
quarter  of  the  century,  to  an  attempt  to  tax  per- 
sofla^roperty  through  special  taxes  on  certain 
corporations.  Toward  the  close  of  the  century 
J lu-  >;"ru'i'ri'"""  '-'M'i  v"-''  M'liijlf'^'""" d  I >y 
ii)|ipriii^iiri'  i3vi-<^^  In  several  States  lujuor 
license  taxes  were  added.  Only  in  the  Southern 
States  do  we  also  find  a  system  of  business  or 
occupation  or  so-called  nrivilei-'c  ija  .i^  .t  ^nr- 


vival  of  the  Slavery  system,  Wliere  ilie  planta 
tion  owners  attempted  to  roll  ofT  the  taxes  on 
urban  occupation 

The  ixlditiun  nf  rurnnr.tiiiin  and  inhentance 

"^iem  ot  lh"e 
movement 

accordingly  developed  in  the  20th  century.  On 
the  one  hand  wc  find  rhe  tendency  tov\ard  the 

for 


I 


—  ^    ""^^^  II  I        I —  ''      I*'"  i         n   II  Miiii  • 

.IS  the  rate  of  taxation,  we  may  distingvush  be/tjtaxcs  'inl  not  entirely  solve  the  piob 
wCPen  apportioped  and  percentage  taxes.  A  personal  property  tax.  A  two- fold 
percentage  tax  is  a  tax  like  the  income  tax 
where  the  rate  or  percentage  is  known  in  ad- 
vance; an  apportioned  tax  is  a  lax  like  the  real  classified  properly  tax,  with  lower  rates_ 
estate  tax  in  the  United  States  where  the  rate  ccriain  c  lasses  of  personalty  like  money,  "se&iiri- 
is  arrived  at  as  the  result  of  an  apportionment.  ti.>c^  fn,.rT{i-^f^i-s^  ftr  On  the  nthcr  nand  came 
.\ccording  to  the  mode  of  levy,  we  may  distit^^the  movement  for  the  replacement  of  the  per- 
Kuish  between  taxes  on  persons  and  taxes  ofwiusonal  property  tax  hv  the  income  tax.  Wjs- 

tncTnethod  of  measure-     Oinsin  took  the  io.id  in  V 


MaSTi.uhiisetts 


TTTTk 


d  and^^tollowefl  iTi  par 
iicqui^^t^osen  a  corpor.i 
Afi^  personal  iiicotne  ta 
and  I  wulis^f  payment^  Stales  nave  followed  Their  example.   The  trend 


'ni- 

ome  tax  in  ]^)\(^  and  a 
in  191<j  •  •  Several  other 


things.    According  to 

mctit  we  may  distinguish  between  assessed  an 
ocpenditure  taxes  or  between  taxes  on  ao 
s\ixon,  on  possession  or  on  consumption 
cording  to  tne  methods 

*c  may  distinguish  between  direct  and  indirecfc,  is  now  strongly  toward  a  system  whereby  real 

Tu:-  A:^.:^^^^^       -"sr-          — pstatg  taxed  for  local  purposes  and  the 

State  revenues  be  derived  from  an  income  tax. 
an  inheritance  tax  and  a  corporation  tax,  part 
of  the  proceeds  of  which  will  be  distributed 
to  the  local  divisions. 

The  Federal  tax  system  has  also  gone 
through  several  stages.  At  the  beginning  the 
Federal  revenues  were  derived  from  import 
duties  as  well  as  from  a  variety  of  internal  ex- 
cises—  including  for  a  sh<)rt  time  also  a  direct 
fax  on  land  and  on  slaves.  The  advent  to 
power  of  the  Anti-Federalists  in  1802  caused 
an  abandonment  of  the  so-called  internal  reve- 


taxcs.  This  distinction  is  n'oFvery  cx3fr  'It 
orii^nated  in  the  idea  that  where  the  taxpayer 
and  the  taxbearer  were  the  same  individual, 
ihe  tax  was  a  direct  tax  and,  if  they  were 
different  individuals,  it  was  an  indirect  tax. 
The  difficulty  with  this,  however,  is  that  the 
individual  who  would  ordinarily  transfer  a 
commodity  to  someone  else  might  consume  it 
himself.  The  suggestion  was,  therefore,  made 
to  rele^te  the  distinction  to  the  intention  of 
the  lefoslator.  Here  again,  however,  we  are 
met  with  the  fact  that  the  legislator  frenuently 
has  no  intention  in  the  matter  or  that  his  in- 


le  sole  reliance  oi  tbe  Rovenuncm  was  on  im- 
^rt  difucs.  except  dtiriiM^  thg  ocrind  of  the  ww 
ith  knglamrt  "■y."  ihg  rc\cnuc  taxes 

ere  restored.  Shortly  after  the  oMtwrnilr  oi 


^^C^  nuc  taxes.    Frum  that  year  until  the  Civil  War 
the  sole  reliance  of  tbe  govenunciU  was  on  im- 

were  .  . 

die  Cml  War  a  comprehcnsiTe  syiMB  t»f 

tcrna!  rLvrniir  t.-ixcs  wis  initialed.  These  were 
al)ai»(iunc<i  <.iie  l)y  'Hic  alter  ihb  close  of  the 
war  until  only  the  taxes  on  tobacco  and  liquor 
remained.  This  >v*tcm  ot  import  duties  to- 
gether «ith  a  few  inicmal  excises  existcl,  with 
a  slight  interruption  daring  the  3p<u>ifth  War, 
|QpQ  Ib  that  rear  becan  the  fourth 
period —  thcuMMlerrv'Tiii'K'  the  riff  by 
4trfct  asTyeiMi^^  j-'ijin..  i^i.-iUTj^i!  i.txy>  Urst 
caittf  ttif  r;i  T.ition  tax  in  190^.  then  the  in- 
CQnicLijjL-Ui-^^4|i-  \N  Ith  ihr—advent  of  the 
World  War.  nnaily,  there  came  not  oni>  tin-  rr- 
ii n tnniuction  in<!irtri   intcrn.tl  taxes 

also  the  inhcriiaiK '■   i  n'lff* 


rntJy. 

Thus  while  the  land  tax  will  continue  to  be 
levied  primarily  by  the  States,  while  import 
diitirs  fan  be  imposed  only  by  the  Federal  ifov- 
I  n  nii  1!'..  tTi  l  while  internal  taxe>  on  com- 
roudiiies  will  i)r'il>.il)ly  be  reserved  more  or  less 

hv  ihc  Federal  Kovemaeat.^jtKJP' 

the  i:,Lcrr.»n»  r  f^-^,  tjlff  Jyiness  or 

'  .ij!'!  i^r  fniTiir'*^'^  tiV"'" 

rThUfi.scd  I  v  t  .Th  Federal  ami  Stale 
_  ns.   The  Krtai  problem  of  the  tuturc 

win  thtis  b«  ,ihp  <iaeal  nation  of  Sute  aad, 
NiikM. 

oWhBlMnphv.— Adams.  H.  C.  'The  Science 
of  Finance*  (Neu  York  liW) ;  Plehn.  C  C. 
'Introduction  to  the  Science  of  Finance'  (Ndir 
York  1910) :  fioUock.  C  ^Readiiiga  io 
Public  Finance*  iVtm  Yock  W08)  t  «TllligliMH. 
E.  K.  A.,  < Essays  in  Taxation*  (9th  ed.,  New 
Yoric  1913)  .  id..  <The  ShiftinR  and  Incideiice 
of  Taxation*  (M  ed .  New  York  1910)  :  id, 
'Progressive  Taxatifm  in  Theory  and  Practice* 
(24  etL  New  York  10(1K) :  id.,  *The  Income 
Tax*  (2d  ed.  New  York  1914) ;  Weston.  S.  J, 
'Justice  in  Taxation*  (New  YoHt  190S)  ;  Luta, 
5Slaia  Xtt  CWfaiwiotis*  (New  Yoric 
19W>-:  ^ProcaoJfa«i  ^  the  Natiooal  Tax 
AwKHation*  (New  York  1907-20);  Basiable. 
(  F..  'Public  Finance'  (3d  ed.  London  19(B): 
Stamp.  C.  .\..  'The  Income  Tax'  (I^ndon 
1915):  Canoaa,  E..  'The  Flt^torv  ot  Local 
XucatW: «<M- cd.  Ix>ndoii  i<>iJ* 
\.r71.^        F-trtkis  R  A.  Si 


Meyickm^  ni^xipr  of  Pokticat  Ecmomy  mi 


Finance   C '^Immhia  Vnh'ersity 

TAXIDBRMT  is  the  an  of  stufTitie  and 
mounting  the  *kinv  "^f  anitnaU.  or  their  headi, 
so  as  to  appe.^r  n.itnral  and  lifelike.  It  is  no 
loagrr  a  i}tie5tion  of  fillinK  out  a  skin.  but  rather 
ol  makimc  a  stattae  of  a  (feature  lont;  sinee 
dmi,  wHck''«ai'€ndlV  it  the  skin  of  that 
pvtkalBr  rreatuf^  stIM  erect  and  yotc  as  the 
counterpart  of  life.  *Taxtder»y,  the  hand* 
maid  of  sooloicy,*  said  I)r.  f  A  Allen,  •has 
already  become  one  of  the  fine  arts.  re<iuirintf 
the  ^kill  .ind  other  qmlitirs  of  both  the  vnlptor 
and  the  (winter,  and  capaMe  of  virldinK  results 
ctMoparaMe  with  the  ousterpiecrs  of  either* 
It  is,  hwwrrer.  >''\r  rvf  ifce  newest  of  die  arts, 
there  is  ser:  .ii<.  need  of  a  wett-estabUsbrd 


II 


one  of  our  Krcat  mtjseums.  Prior  to  1880  only 
one  American  museum  (the  Natioaal)  fnai»- 
tained  a  cx>rps  of  taxiderausts,  and  the  bm- 
joritv  of  the  mottflAcd  birds  and 
which  found  their  aragr  iaio  other 
nRisetnns  ware  novoted  at  ^'ard*a  Mattwal 

?  icTicc  K^taMi>hment,  hy  men  from  France  and 
<;-Tm.in\.  .Methods  were  crude  and  rr^uit* 
\\  rrc  far  U 1  w  the  si.ituiards  attained  a  few 
vtars  later.  Much  of  the  work  produced  prior 
;ii  1880  has  viucc  Seen  either 
remounted  or  else  destroyed. 

In  March  1880,  at  Ward's 
Rochester.  N.  Y..  Messrs.  Homaday.  Webster. 
Lucas,  Martens,  Bailly.  Critchlev  and  Frainc 
orjfanired  the  National  S.icicty  of  AmerKaa 
Taxidermists  and  senouslv  l»eKan  the  task  of 
Irvelopini?  taxidermy  up  to  the  level  ot  the 
hue  arts.  All  jealousy  and  exclustveness  were 
swept  aside  and  the  three  competitive  eshifai- 
tioaa  dnt  were  held  ia  Rochester.  Boatoa  aad 
New  York  finally  opeaed  the  eyes  of  icMniiic 
men  and  of  the  general  public  also  to  tbe  po^ 
sibilities  of  scholarly  taxidermy,  when  prop 
eriy  encouraged  and  paid  for.  The  upward 
impetus  then  crained  has  alrea<lv  earned  .\raen- 
II  taxulcrmv  l>cyond  the  oriirinal  hopes  of  the 
tuunders  of  the  society  and  the  nuMCUH  of 
America  are  now  being  filM  whh 
vanehraiet  that  in  large  niMMH  are  not 
of  real  educational  Tahie  hoc  are  also 
to  the  ey  e.  \o  modem  Americaa  aMCMB  is 
now  complete  without  a  wHI-eqalpped  depait* 
roent  r.f  taxwlrrmv,  in  rharire  of  a  chief  taxtdCI^ 
mist  on  a  salary,  which  in  IK4)  would  hare  bca 
considered  unattainaMe. 

In  a  modem,  hifth-class  taxidermist,  the  first 
reqoilite  is  not  a  knowledRe  of  methods  in 
motiating.  bM  the  ihonngh  education  of  the 
eye  in  animil  fomt  ana  eapresrioei.  This 

must  l>e  secured  hv  courses  in  drawinw'.  m«»de*- 
iriR,  carvini;  and  pamiintr  The  *keleii>ns  and 
CNtemal  muscles  of  animals  must  f.r  wr  I 
studied,  the  latter  from  life  Besides  the  mak- 
ing of  numberless  sketches  fmm  life,  hundreds 
of  live-aataial  photographs  should  be  enllecled 
and  arnuiged  for  reference.  Casts  of  heads 
and  special  parts  of  dead  animals  are  of  great 
importance  and  should  be  diKventfy  colievted 
At  all  times  must  the  natural  histnry  of  the 
vertebrates  be  studied  .ind  kept  in  mind.  Whra 
•■•IS  preparators  work  h.is  h«eefi  accr.mplislird 
the  aspirani  for  taxidrmnc  honors  must 
adoussion  to  the  bboratory  of  soaM  a 
taxidenaiM  and  work  with  hiai  to  iMgatra  a 

^^^^^^^^^^  ^^^^^^^^M         ^^^K  ^^^^^^^^^^^^^^K 

■MMrlCUIIV  wt  wwoHns. 

A  comparison  of  American  with  Kuunw 
•  ixidermr  is  of  but  pussinf;  interest,  chiefly  tor 
lie  reason  that  without  an  international  ex- 
hibition It  is  impossible  to  draw  parallels  of 
ttMitire  raliie.  From  three  inspecti«jns  <»f 
Kmopean  soological  mnsctuns.  made  in  Xt9tK 
1896  and^J9()2.^it  b  the  opintoaof  dNr  wnm 

decidedly  in  advmicr  of  Ae  hett  fo  he  fonad  in 

Fiirope  The  protrps  of  mammals,  irreat  and 
small,  that  now  are  so  intrnseK  uiterestin*  to 
\i«ifor«  in  the  mnsrums  i>f  W'ashinkcton.  Vew 
Yi»rW  I'lTtsUirvh.  (^icajro.  Milwaukee  ar^d  at 
the  l'iiivernt\  cf  K.ins.is  have  no  ci  imterparts 
in  humpr  The  Britrsh  Mnseum  of  Nataral 
History  at  South  Kensingloa  cntitatn*  a  nae 
series  of  fraupa  of  Wrds»  twouatcd  with  aafsfri 
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acressories.   In  the  museum  oi  the  Amsterdam 
*Natura  Artis  Masistra."  there  are  a  nundicr 
of  excellent  (groups  of  birds.   In  the  mttseunn 
•  of  the  American  cities  mentioned  abore  the 

hoge  family  groups  rcprcsentinff  the.  hison, 
Boosc,  elk,  caribcni,  musk-ox,  deer,  antelope, 
dand,  zebra  and  other  animals,  all  provided 
with  careftil]>;-studied  natural  accessories,  con- 
stitute enduring  monaments  to  At  wll  of 
American  taxidermists. 

Of  all  museum  officers  who  have  actively 
promoted  the  development  of  American  taxi- 
dermy, Prof.  Spencer  F.  Bnird  and  Dr.  G. 
Brown  Goode  stand  first.  .■Xs  early  as  1880 
thgr  advocated  the  attainment  of  perfection  in 
rcsokst  regardless  of  time  or  cost.  It  was  by 
didr  consent  and  m- operation  that  the  National 
Museum  set  the  pare  in  the  development  of 
larpe  pronps  of  mammals,  which  really  bepan 
m  1887  with  the  group  of  .^meriran  bison.  In 
this  connection  honorable  mention  is  due  Prof. 
Henry  A.  Ward,  founder  of  Ward's  Natural 
Science  Establishment,  for  the  far-rMditllg  in- 
fluence exerted  by  him  for  the  improvancnt  of 
taxidermic  methods  generally  mod  the  co- 
cperation  which  he  extended  to  tbe  Society  of 

American  Taxidermists. 

With  the  improvements  noted  in  niUSClun 
taxidermy,  equal  advances  have  been  made  In 
the  class  of  what  is  known  as  custom  taxidemnr. 
The  number  of  trophy  heads  of  large  naUMnus 
that  are  now  mounted  annually  in  the  United 
States  cannot  be  less  than  abcjtu  1,800.  .^boiit 
two-tliirds  arc  heads  oi  deer  and  the  remainder 
consist  of  ni(ju.se,  mountain-shccp,  canbuu,  elk, 
antelope,  mouniain-goat,  butialu,  musk-ox  and 
bear,  about  in  the  order  named.  T«taty^v« 
years  ago  a  finely-motmted  bead  was  a  nsitj, 
but  to-day,  outside  of  the  workshops  of  amp 
tcurs,  a  badly-mounicd  head  is  seldom  seen. 
The  standards  of  excellence  have  risen  very 
greatly.  The  demands  of  patron-  arc  more  In- 
telligent and  good  work  is  better  compensated 
than  heretofore. 

As  the  world's  mammals,  birds  and  other 
vertebrates  decrease,  museums  multiply,  and  the 
desire  to  provide  fine  colli. cimns  bLCtmies  more 
earnest  and  insistent.  Taxidermy  now  offers  a 
good  field  for  a  limited  number  of  young  men 
of  real  artistic  instincts  who  can  bring  to  it 
adequate  education  and  training  and  onliinited 
capacity  for  hard  work. 

Some  important  American  works  on  taxi- 
dermy should  be  enumer atcd :  Hornaday, 
'Taxidermy  and  Zoological  CoUcclinR'  (1892); 
Davie,  'Methods  in  the  Art  of  Taxidermy' 
(1894) ;  Rowley,  <Art  of  Taxidermy'  (IStOO; ; 
Reed,  C  tL,  *Gnidc  to  Ta3ddenBy>  (Worcester 
1906). 

W.  T.  Hornaday, 
Director  New  York  ZootOffkai  Park. 

TAXING  DISTRICT.   See  DiSTRicr. 

TAXONOMY  IN  PLANTS,  derived 
from  the  Gredc  words  rajV   tasris,  meaning 

arrangement,  and  voftof,  nomos,  law.  Called 
sometimes  taxolo^ry.  It  is  the  study  of  classi- 
fication, especially  from  a  biological  aspect,  and 
treating  of  the  morpholop)-  of  plant  life.  Ray 
0703)  divided  the  vegetable  kingdom  into  two 
general  classes :  the  Flowering  and  the  Flower* 
less,  basing  everything  on  cm  single  character* 
istic.  EndlidKr.  a  little  over  a  caatary  lalsr. 


formed  the  plant  world  into  two  groups: 
Cermophyta  and  Thalhphyta.  but  the  division 
was  veiy  imperfect  and  overlappitu;.  Later  we 
find  two  groupings  by  Linnsus  imder  the  titles: 

Phanerotjamia  and  Cryf<tofjamia,  the  former 
havinj?  flowers  with  stamens  and  pistils,  the 
latter  flowcrless.  seedless  and  propagated  by 
spores.  But  the  designation  Cryptogamia,  still 
retained  hy  a  few,  their  generative  method  bciag 
no  longer  ayplk  (occntt)  or  ladden  from  our 
present  adyuteed  knowledge.  Thattophyta, 
still  remaining  in  general  use,  no  longer  de- 
scribes the  class  formerly  considered  by  the  ex- 
pression. Thus  witii  ever-incre.asing  knowl- 
edge of  the  life-workings  of  the  plant  realm 
brining  new  feels  we  have  had  to  change  re- 
peatMlly  the  system  in  taxononqr  to  bring  the 
additional  facts  into  close  relation.  And  so  the 
system  of  Ray  gave  way  to  the  Rndlicher,  the 
latter  to  the  greatly  improved  system  of  Lin- 
naeus (l?.!^)  with  its  24  classes  divided  accord- 
ing to  tile  number  and  dispn«;itir>n  of  the 
stamens,  with  variant  orders  according  to  the 
number  of  styles  or  stigmas,  etc.  This  method 
of  systematization,  proving  its  deficiencies  ever 
more  with  a  deeper  investigation  of  plant 
nature,  had  to  give  way  (1813)  to  the  Candolle 
system,  soon  to  be  displaced  by  the  Sachs 
method  of  classification  with  its  seven  divisions, 
Protophyla,  Zygophyta,  Oophyta,  Cor^ophxta. 
Bryophyta,  Ptietidophyta,  Phanerogamui,  The 
Sachs  system  is  mudi  in  use  to  this  day, 
but  the  most  recent  classification  of  botan- 
ists, based  on  the  great  advances  brought 
about  by  microscopic  and  other  researoes 
into  the  plant  structure,  which  keep  disdoting 
weaknesses  of  the  former  system,  are  the 
following    four   main    classifying  divisions: 

(1)  Thalhphyta:  (2)  Bryophyta;  (.1) 
PtcriJophyla;  (4)  Spcriiiaphyla  The  first 
three  belotig  to  the  Cryptograms,  the  latter  to 
the  Phaneroaams.  It  is  an  improvement  gen- 
erally considered  better  suited  to  the  enlarged 
range  of  the  botanist's  vision;  hot  already 
criticism  is  creeping  in  and  taxonomv  in  plants 
may  be  subjected  soon  authoritatively  to  a  fur- 
ther revision. 

(1)  Thailophyla.  This  division  includes  all 
of  the  four  primary  classes,  the  uni-cellular 
ofsanic  growth,  having  root,  stem  and  leaf  un- 
dmned.  Under  this  head  come  the  algx, 
fungi,   bacteria  and  lichens.     (See  Rotanv). 

(2)  Bryophyta  These  include  the  mosses  and 
liverworts  (hrpalua),  with  distinct  sc.xiia! 
organs  in  some,  btu  in  this  division  (as  above 
staled)  is  the  liverwort  and  other  plants  of  the 
thallos  tyut.  (Sec  BaYOPaTiLUM).  (3)  Pterido' 
phyto.  These  are  often  termed  vasetttar 
iryftogams  and  include,  chiefly,  the  ferns  with 
their  propagation  by  spores.  Their  stem,  leaf 
and  root  are  clearly  (Utined  (.Sec  pTKRino- 
I'Hyta).  (4)  Speriiiophyta  or  PhoHfrogams. 
These  are  late^  being  divided  into  mgiosptrnu 
and  gymnosptrms  and  the  omgiosptmu  are  8nb> 
divided  into  dieatytedonr  and  momoeotyMons. 
Thf  Sprrmophyta  are  the  highest  division  of 
filaiits  including  those  having  true  flowers  and 
s(.(.-(l--.  They  ;irc  t\ir  the  nmst  part  land  phiiiis, 
while  many  of  the  former  divisions  arc  .aquatic 
Their  female  cell  {oospore)  is  fertilized  in 
propevation  and.  protected  hy  the  owUt,  be> 
comes  a  seed,  the  seed  formation  hdng  the 

'  '  of  this  ^roop  (teraKd  also  see4- 
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plants).  CymHoiferms  of  this  division  luvc 
unisexual  flowers,  naked  ovules  with  direct 
pollen  fertilization,  etc.  (Sec  Gymnosperm). 
Angiospcrms  have  a  cl->sed  seed  vessel  {carpel) 
and  other  distiui^ui&hing  duractemtict.  Sm 
Plants.  O.AssincATioN  or. 

TAY,  la.  (I)  a  nvcr  in  Scotland,  in  the 
county  of  i'erth,  lurmed  by  twu  head'Streami, 
the  one  issuing  from  the  northeast  end  of  Lodi 
Tay  and  the  odicr  from  Loch  Lyon,  a  inall 
lake  on  the  borders  of  ArKyllshire.  The  two 
streams  utiitt-  about  two  rtitlrs  n<irllica!;t  nf 
I.iM'h  whtiice  the  nvcr  li<nvs  past  Al)cr- 

fclcly.  Duiikcld  and  Perth,  at  \shic-h  last  town 
it  widens  out  into  an  r'stnarv  I  rom  one  to  three 
tmlet  m  breadth,  ben  nnng  ihu-  nurthern  bound' 
anr  of^lhe  comi^  of  Fife.  The  whole  length  is 
120  miles  and  nc  area  of  haain  2,250  square 
miles.  Vessels  of  500  tons  ascend  to  New- 
burgh  and  those  drawing  nine  feel  to  Perth. 
Its  principal  tributaries  are  the  Tummel  and 
Isfai  on  tlic  1(1 1  nnd  the  Bran,  Almond  and 
Earn  on  the  nghi.  During  the  upper  part  of 
its  course  the  Tajr  flowa  with  a  raind  current 
through  a  wild  and  hisbly  romantic  country 
and  ?;nVj>on:etiiIv,  after  entering  Strathmorc, 
through  ihi'  ri.lusi  am!  finest  valley  in  Scot- 
land. In  ilu-  siininuT  i>t  1S7K  a  railway  liridge 
spanning  the  estuary  of  the  Tav  at  l>iindee  wat 
opened  for  traffic,  but  on  28  Dec.  1879  13  tpant, 
croflsing  the  navigable  part  of  the  river,  were 
Mown  down  in  a  violent  ttonn,  a  passenger 
train,  whidi  then  hrippcncd  lo  la-  ornssniv;.  lic- 
ing  prtcijir.aitti  at  the  same  timi  iniu  ihc  river. 
A  second  bridge,  over  two  miles  long,  with  85 
spans  and  carrving  two  linos  of  rail,  was 
opened  in  liS87.  (2)  A  loch  in  the  nmniy  of 
Perth,  a  picturesque  sheet  of  water  15  miles 
long  and  about  one  rnilc  broad;  receivifig  at  its 
southwest  pnd  (near  Killini  the  Lochay  and 
the  Dochart  and  dischar<Miii,'  at  its  northeast 
end  at  Kenmure  \>\  lilt-  Tav  It  is  IfW  to  600 
feet  deep  and  is  well  supaUcd  with  fish.  On 
its  northwest  shore  rises  Ben  Lawers. 

TAYABAS,  ta-ya'has.  Philippines,  (\) 
Putblo  province  of  Tayabas;  on  Tayabas  Ki\  er. 
five  miles  inland,  65  miles  southeast  of  Manila. 
Under  Spanish  jurisdiction  it  was  the  canital 
of  the  province,  and  is  the  largest  town,  it  is 
an  important  road  centre  and  carries  on  a 
large  trade.  Pop.  15,000.  (2)  Province,  form- 
ing the  western  part  df  %(>nthern  I  ii.'on ; 
ttounded  on  tlu  nurtli  !■>  tlie  Paiitic  e.ui, 
and  Lamoii  Bay  ,iiul  Atnl  ns  (  atnaiii:LS.  on  the 
cakt  by  ,\mbo!>  Cainartncs  and  the  Visayan 
Sea,  on  the  south  by  the  Mindoro  Sca,  and 
on  the  west  by  Batangas  and  Lagnna;  area, 
ahcnit  SjOOO  square  miles.  The  outline  is  very 
irrcv'ular;  it'  exiremr  Irnrlh  from  f'nint  l^i.ipi 
ill  the  northv".  i:>t  to  i'lunt  i '.i^  >.in  jaii  m  the 
southeast  is  102  niile^.  and  llir  di-.tatne  from 
the  nitrthcastcrn  ttuundary  to  Sando\al  Point 
on  the  st.mhwest  is  47  miles.  Its  coasts  are 
indented  by  three  of  the  largest  bays  of  the 
Phitippinr<i,  Lam6n  on  north.  Ragay  on  tiie 
(•ast  anfl  Ti,  ..ti  tlic  *"iith  The  province 
IS  pcncr.dly  n3utuit*«utuu>,  the  rnain  central 
chain  extends  from  northwest  to  southeast, 
atid  this  ratiL;c  >>etids  nut  spurs  on  each  >.tde. 
There  are  nutncrons  small  rivers  and  stre.ims. 
Thr  soil  of  the  ^'alleys  is  fertile;  on  the  lower 
levd«  rke,  suaar  and  coffee  are  tatsed  tmd 
grain  on  the  higher  levels:  •  sptdal  predact 


i:>  A  >ccd  called  lumbang  from  whtch  an  oil 
is  made;  the  cucoanul  i>  k'rown  in  large  quanti 
ties.  The  forests  coutain  a  variety  o'  wood* 
for  laiilfUng  puvpoecs^  besides  gum  and  rcssa 
trees;  and  argc  quantities  of  timber  and  forcM 
products  are  exported.  The  mechanical  indo*" 
tries  of  this  pr()\  ince  are  (*f  con m<K  r.i' V  im- 
portance; tile  maiiut.icturci>  include  h^tl^s  ciftar 
cases  and  l>oxes  and  native  fabrics;  there  arc 
also  mills  for  extracting  cocoanut  oil  and  a 
number  of  l)oat -building  yards  for  the  coo* 
stniction  of  native  boats.  Stock-raising  is 
al'-o  of  some  importance.  The  province  has 
Kof)d  eommunicatinn  \<\  water  with  .ill  parts  of 
the  Fhtlipptuc^.  and  u  traversed  by  the  maia 
highway  from  Sorsog6n  to  Manila;  there  art 
also  several  other  roads  and  traila.  The  inhah* 
itants  of  the  western  part  of  die  province  are 
Tagalogs.  those  of  the  eastern  part  arc  P!  h. 
Civil  kiovernment  was  cstaMi^hed  in  Marcfa 
I'XH,  in  .iccurdance  witli  tlu  law  ot  tlie  Phifi^ 
pine   ( "firnmUtinn     I'op.   aUuit  13(),tA)0. 

TAYGETUS,  t.T-!j'c-tu>.  Greece,  a  memr>- 
tain  range  running  down  the  centra!  pefi  n^  ri 
of  southern  Morea.  It  is  a  steep  and  unbroken 
rulKC  rising  in  Hagios  Elias  to  a  height  of 
7,904  feet.  It  sq^ted  andent  Sparta  froa 
Mfssenia  and  was  known  in  the  Bnddle  Ages 
as  y  -I'f  liktyton. 

TAYLOR,  tA'ldr,  Umm*)  Banid,  AaKii. 

can  writer:  o.  ICennett  Square.  Pa..  T1  Jml 

1S2.S;  d  T^erlin.  Germanv.  10  Dee  1^7r.  He 
had  a  secondary  ctliication  at  \Vc»t  Lbtattr  and 
Unionville.  and  in  1842  was  apprenticed  to  a 
printer  in  the  loriner  town,  but  did  not  serve 
out  bis  apprenticeship.  In  1844  he  ie»  Mil  ioc 
Livemol,  and  during  the  next  two  years  b« 
trai^ded.  chiefly  on  foot,  in  Great  Britain.  Bel- 
pium.  Germany,  An^tria.  Italy  and  France.  He 
de.seriheil  his  jonrneys  tor  ^«*veral  American 
newsp.ipers,  his  letters  iieniR  coileefed  and  pot- 
iislied  on  his  return  under  the  title  *V>cirs 
Afoot  or  Europe  Seen  with  Knapaadt  asid 
Staff'  (1846).  In  1}M7  he  received  an  appouil- 
ment  on  the  staff  of  the  New  York  Trthmmt. 
and  two  \ears  later  went  to  ralitorn^Ji  u 
s])ecul  cur  respondent  of  that  newspeaper  at  the 
y^^hi-fields,  his  letters  being  republished  in 
1850  as  *  Eldorado,  or  Adventures  in  the  P^ 
of  Empires.'  In  18S1  he  was  again  in  Enropc 
and  l>eforc  returning  to  the  United  Stafr<.  ;a 
1854  he  Wsited  Egypt,  Asia  Minor.  Indi.*..  fion.- 
konK'.  I  buia  .iiul  Japan  \m</n>^  the  li-rrnr^ 
results  oi  this  tour  were  'A  journey  to  Cetitial 
Africa'  (ISM);  'The  Land  of  the  Saracetj' 
(1854),  and  ^A  Visit  to  India.  Ckina  nd 
upan*  <I8S5).  On  these  traveling  experitBces 
e  Ictnred  with  much  surrr';i  He  h.nd  by  this 
lime  ^allied  some  reputation  aN  a  poet  by 
'.Xinuii.i  and  Other  Poems'  (1844j;  'Rh>-me* 
ot  I  r.i\el.  Ballads,  and  Other  Pocm»'  (IjU6i  . 
"  A  In  ik  of  Romances,  Lvrics  and  Sonv*'' 
<1&S1>,  and  *Poems  of  the  Orient*  (Ui^>: 
and  in  1855  he  published  a  collective  editioa  o( 
these  under  the  title  'Poems  of  Home  and 
Travel.'  '  .\'f)rthcrn  Ttavel'  i  1  cnnTans* 
an  account  of  a  visit  to  Sweden.  Dmmark 
I^tpland  In  lWv2-<».^  hf  was  secretary  ot  le«- 
tion  at)d  for  a  time  eharg^-d'aflairrs  at  Saint 
Petersburg,  and  in  1870  he  Icctnred  at  Coraefl 
Universily  on  German  Nteratnre.  He  l  arewr 
United  States  Ambassador  at  Beilin  in  liv 
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la  addiuon  to  works  ulnadiy  mentioned 
ibe  followtng  may  be  enumerated:  *  Ai  Hume 
anrl  Abroad "  (1859-62)  ;  'Byw'ays  and  EuN|p«' 
(1809);  a  translation  of  Goethe's  < Faust*  in 
the  origiiial  mcircs  (1870)  ;  the  novels;  'Han- 
nah Thurston'  (18(>3)  ;  'John  Godfrey's  For- 
tunes' (1-S(>I)  ;  "The  Story  of  Kenncii'  (1886)  ; 
Joseph  and  His  Friend  >  (1870);  *  The  Poet's 
loumal*  (18I>3),  and  other  vohines^of  verse, 
twu  collections  of  miscellaneoitt  wridus  ap* 
pcaicd  pos  thumoiisly.  ^Stmfies  in  German 
Litcni:urc>  (18?)).  and  < Essays  and  Notes' 
(1880),  It  is  by  his  translation  of  "Faust,' 
one  of  the  finest  attempts  of  the  kind  in  any 
Uterature,  that  Taylor  is  generally  known;  yet 
as  an  original  poet  he  stands  well  up  in  the 
second  rank  oi  Anttficans.  His  ^Poems  of  the 
Orient'  and  his  Pennsylvania  iMillads  com- 
prise his  best  work.  His  verse  is  finished  and 
sonorous,  hut  at  times  over-rhetorical.  Con- 
sult thr  'Life  and  LettefS*  by  Us  wife  MOA 
H.  E.  Scuddcr  (1884). 

TAYLOR.  Bert  Leston,  American  audior: 
h.  Goshen,  Mass.,  13  Nov.  lSf)6.  His  column 
hcaJcd  *A  Line  o'Typc  or  Two*  in  the  Clii>.dgo 
,  ;;j  ,  'I'rii'itur.  cuiuiuctcd  humorously,  attracts 
much  popularity.  He  has  written  'The  Well 
in  the  Wood'  (19(M)  ;  <Thc  Charlatans' 
(1906);  <A  Une-o'-Verse  or  Two'  (1911); 
<The  Pipcsmoke  Carry'  (1912);  «Motley 
Measures'  (1913);  also  two  booklets,  'The 
Bilioustine'  and  'The  Book  Hoostcr'  (,l'A)l). 

TAYLOR.  Brook,  English  mathematician: 
b.  Edmonton,  18  Aug.  1685 ;  d.  29  l^ec  1731.  He 
ms  educated  at  Saint  John's  CoHcfife.  Cam* 
bridge;  in  1712  chosen  a  Fellow  of  the  Roj'al 
Society,  aiul  in  Jannan,-  1714  appointed  its  sec- 
rctar>'-  The  most  important  of  Taylor's  works, 
published  in  1715.  is  entitled  ^Methodus  Incre- 
nenionmn  Directa  et  Inversa.*  It  contains, 
among  other  theorems  of  less  consequence,  a 
celebrated  one,  which  is  hence  called  'Taylor's 
Theorem,'  the  Importance  of  which  was  first 
rccopnizcd  by  Lagrange,  who  proposed  to  make 
t  the  foundation  of  the  differential  calctdus. 
His  other  works  include  two  treatises  on  linear 
perepeetive.  besides  contributions  to  tlie  <Pfdto- 
lophicn!  Trnnsactions.' 

TAYLOR,  Charles  Fayette,  American 
"^urgcon:  b.  Williston,  Vt..  25  Anril  1827;  d. 
Los  Angeles,  Cal.,  25  Jan.  1899.  He  was  edu- 
cated in  the  public  schools  and  was  graduated 
(18?6)  at  the  University  of  Vermont.  He  next 
settled  in  New  York  studying  the  new  'Swedish 
movement'  systi-m  wliich  be  learned  from  Dr. 
Roth  in  London.  His  specialization  became 
treatment  of  the  deformed  and  crippled  in 
which  he  achieved  a  great  reputation  .and 
foonded  the  New  York  Ortiiopedic  Dispensary. 
He  invented  the  Taylor  splint  for  spinal 
diseases,  also  the  long  extension  hip  splint 
Among  his  works  arc  'The  Theory  and  Pr.ic- 
tice  of  the  Movement  Cure,'  'Mechanical 
TKatment  of  Hip  Joint  Disease.'  etc 

TAYLOR,  Charles  Henry,  .American  jour- 
n.-\H«t :  b  Boston,  14  July  1846.  He  made 
!  is  start  in  life  as  a  printer  and  reporter 
and  was  private  sccrctar>'  to  the  governor  of 
Massachusetts  for  three  years.  He  served  dur- 
ing the  Gvil  War  with  die  38th  Massachusetts 
Raiment  and  was  Itetttcnant-cokmd  on  the 
stdl  of  Govenior  Claflin.  He  was  member  of 


the  legislature  in  1872,  and  in  1873  became 
manager  and  editor  of  the  Boston  Daily  Globe. 
Ha  bnilt  IIP  tbe-nnmcny  and  made  it  one  o£ 
the  most  influentnJ  journals  of  New  Enghind. 

TAYLOR,  Charles  Jay,  .American  artist: 
b.  New  York,  11  Aug.  1855.  Attended  College 
(jity  of  New  York,  afterward  graduated  at 
Law  School.  Columbia  Univeraity  (1874), 
LL.B.,  sutifiequently  studied  art»  National 
Academv  Desii;n.  Art  Students  League  and  in 
London  and  Paris.  Has  illustrated  many  books, 
contributed  drawings  to  promiiunt  pcrludirals 
and  exhibited  at  the  National  Academy  of  De- 
sign,  Pennsylvania  Academy  Finib  Artt^ 
World's  Fair,  Chicago;  £»osition  UmvencU<b 
Paris;  Pan-American,  Baffato,  where  awarded . 
medal;  Carnegie  Institute,  Pittsburgh,  and  at 
Panama-Pacific  Exposition,  San  Francisco. 
He  scr\ed  on  advisory  committee  on  Fine 
Arts  for  the  Panama-Pacific,  rcprcscntmg 
Pennsylvania;  also  was  one  of  the  Inter- 
national Jury  of  Awards,  Section  of  Fine  Arts, 
for  tfie  same  exposition.  From  1911.  pro- 
fessor of  fine  arts.  Caraqliie  Institute  of 
Technology,  Pittsburgh. 

'  TAYLOR,  David  Watson.  American  naval 
constructor:  b.  Louisa  County*  Va.,  4  March. 
1864.  He  was  gradnattd  at  0w  tMted  Stales 
Naval  Academy  in  1885,  witil  .the  highest  rec- 
ord ever  made  there.  At  Greenwich,  England, 
in  1885,  he  received  the  highest  honors  of  the 
Royal  CioUege,  repeatii^  the  record  in  1888.  He 
was  made  captain.  Umted  States  navy,  in  1901 
and,  by  1917,  was  promoted  to  rear-admiral. 
In  1914  he  became  chi«f  coiWtrwrtor  of  tiie 
United  States  navy  and  chief  Of  the  BttreaM 
of  Construction  and  Repair. 

TAYLOR^  Edward  Thompson,  American 
Methodist  missionary:  b.  Richmond,  Va., 
December  1793;  d.  Boston.  Mass.,  6  April  1871. 
At  the  ape  of  seven  he  ran  awav  to  sea,  and 
followed  the  sea  until  the  age  of  17.  During 
the  War  of  1812  he  was  captured  on  a  pri- 
vateer of  war.  the  Black  Hawk,  and  was  taken  ■ 
to  England,  being  confined  in  Dartmoor  prison. 
Being  converted,  he  acted  as  chaplain  in  the 
prison  and  after  his  release,  for  a  time  was  a 
tin  and  iron  peddler,  then  a  buyer  of  r.igs  and 
a  farmer.  In  1819  he  became  a  Methodist 
minister,  and  in  1828  was  appointed  missionary 
to  the  Seamen's  Bethel  in  Boston,  where  he 
served  for  many  years,  attaining  a  wide  repu- 
tation. Here  he  was  called  'Father  Taylor"  and 
was  greatly  loved  by  the  sailors.  In  his  ser- 
mons, wliirh  he  delivered  in  the  common  Ian-  . 
guage  of  his  day,  he  made  free  use  of  nautical 
terms,  and  possessed  a  genial  wit.  In  1832  he 
visited  Europe,  and  delivered  many  addressee.  . 
In  18<I2  he  visited  Palestine,  and  was  choeen 
chaplain  of  the  United  States  frigate  Macedonia, 
when  it  sailed  with  relief  in  1846^  for  famine  . 
stricken  Ireland.  Consult  *E^tfier  Taylor  tiie 
Sailor  Preacher'  (1872). 

TAYLOR,  Sn  Frederick  Willinia.  Cana- 

dian  financier:  b.  Moncton.  New  Brunswick, 
1863  He  entered  the  Hank  of  Montreal 
in  1878,  1  ecoming  successively  as>istant  in- 
spector at  head  office  (1897),  joint  manager  at 
Chicago  (1903),  mamger  of  London  branch 
(1906).  and  general  manager  at  Montreal 
(1913).  He  carried  through  huge  baiddng 
bane  to  Canada  daring  tos  London  aervioea. 
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He  h  a  director  of  the  Allen  Line  Steamship 
Company.  L4d^  vice-president  of  the  Canadian 
Bankers  AModattotL  etc  For  vahable  icrT- 
ices  he  was  knifed  in  1913. 

TAYLOR,  Prederidc  Winslow,  American 
efficiency  engineer:  b  Gcrmantown,  PhUa^  20 
March  1856;  d  21  March  1915.  Educated 
at  PhiUips  Exeter  Academy,  but  left  oo 
account  of  eyesight  trouble,  and  wai  grad- 
uatcd  (1H8J)  at  Stevens  Institute  of  Tcchnoloiry 
In  1878  Ik-  entered  service  at  the  Mulvale  Steel 
Company,  Philadelphia,  Ix^nmnif;.  sncci>M\ely 
{•boss,  aiisistant  foreman,  foreman  of 
shop,  master  medunic,  chief  draughts- 
and  (1889)  chief  engineer.  In  the  btter 
year  he  commenced  his  notable  career  of  effi- 
ciency expert  leoiKani/inK'  manufacturing 
plants  (shop  accoanttng  and  sales  departments) 
of  which  the  Hcthlehcm  Strcl  Company. 
Cramps'  Shipbuilding  Company,  etc  .  were  ex- 
amples. He  was  the  inventor  of  the  Taylor- 
VNTiite  process  of  treating  modem  high-speed 
tools.  recei%-ing  a  personal  gold  medal  at  Parts 
Exposition.  1900.  Patcats  gnnted  to  hios  ninn- 
ber  over  100.  He  was  pfc«dent  of  me  Amen- 
can  Society  of  Mechanical  Engineers,  lW-06. 
He  wrote  'Concrete.  Plain  and  Reinforced' 
(1*J05).  in  coIhil+Tition  with  S  E  Thompson; 
•Art  of  Cutting:  Metals'  (1905);  'Principles  of 
Scientific  Mananement'  (1911);  <Shop  Man- 
agemeot'  (1911).  and  contributed  numerous 
articles  on  hit  special  topic  to  Pro<eedmgB  of 
Amrruran  S^^ciftv  of  ^^t•chantcal  Engineers. 

TAYLOR,  George,  .\mcrican  statesman, 
one  of  the  signers  of  the  Declaration  of  Indc- 
nendence:  b.  Ireland,  1716;  d.  Eastoo,  Pa.,  23 
Fd>.  1781.  IXsiiking  the  medical  profession,  for 
sraidl  he  was  destined,  he  came  to  America  as 
a  •redemptioner."  and  on  arriving  bound  him- 
self for  a  term  of  vears  'o  .m  iron  mannfac- 
hirer  at  rhirh.im.  F'a     Ht>  cdnratum  ,ind  intcllt- 

E'nce  beni^  di^i-ns  en d.  hi>  (  mjtlover  m.ide  him 
S  clerk,  and  after  his  death  Taylor  married 
Us  widow  and  became  master  of  ne  establish- 
ment He  was  a  tnendier  of  tiie  provincial  as- 
sembly in  17M-70,  when  he  was  a  itidse  of  the 
Connty  Court  and  colonel  of  militia  In  Octo- 
ber \'nS  he  was  agam  elected  to  the  provincial 
assembly  and  was  active  in  the  promotion  of 
revolutionary  measures  The  action  of  some  of 
tlse  memlifrs  of  the  Continental  ("onK-'rcss  the 
next  >Tar  m  refusing  assent  to  ihe  Declaration 
of  Independenre.  led  to  the  election  ot  new 
acaherSk  ao  July  1776^  of  whom  Taylor  was 
one.  He  signed  the  I3cchf«tion  on  2  Attgost: 
subsequently  negotiated  a  treaty  with  several 
of  the  Indian  tribes  on  bdialf  of  the  United 
States  and  in  March  1777  retired  from  Con- 
gress to  private  life. 

TATLOK,  OnhaiB,  American  sociologist : 

b  Srhencctady.  N  Y.  2  M.-»j  l^'l  Hi  was 
graduated  (18/0)  at  Rutjjers  Culic^jc  .md  at  the 
Reformed  Thcologital  Seminary,  Ne  w  Briin.s- 
wick.  N  J.  in  ISrj  He  was  nrdainrd  for  the 
Dutch  Reformed  ministry  in  1X73,  f.icommg 
pastor  at  Hopewell.  N.  Y.  From  ia*>-'iJ  he 
filled  the  jnilpit  of  the  Fourth  Congregational 
Church.  Hartford,  C  onn  He  acted  as  profe-- 
sor  of  pracliral  thro'i.^-y  .it  Hartford  The<)lo^;i- 
cal  Srniinarj  fr.mi  ISXK  'Jj.  nnd,  sin,  iy<).',  h.is 
served  a»profe»»or  of  »<»cial  economics  at  the 

Chicago  Tncological  Seminary.  He  was  founder 


of  the  Chicago  Commons  Social  Settlement  and 
hat  been  resident  warden  since  18M.    He  is 

Klident  of  the  Chicago  School  of  Qvics  ud 
lanthropy  and  associate  editor  of  Tht  Swh 
VfJ.  He  has  written  'Religion  in  Social  Ac- 
tion* (1913).  beside*  numerous  editorial  con- 
tributions to  the  r/ti,  ,i.;<)  Poi/v  Sevet.  etc 

TAYLOR,  Hannis,  American  diplomat:  b 
NewbemcL  N.  C.  12  Sept.  1851  He  was  edu- 
cated at  the  University  of  North  Carolina  ind 
v^as  Minister  to  Sp.iiii.  1893-'^/.  From  1>'''J  hf 
was  profi  s->or  of  constitutional  and  interti.i- 
tiooal  law  at  Columbia;  special  counsel  tor  the 
United  Slates  goVCnUBCnt  before  the  Spanuh 
Treaty  Claims  Commission  in  1902,  and  counsel 
fur  the  United  Sutes  before  the  Alaslcan  Boun- 
dary Commission  in  1903.  He  published  'The 
Origin  and  Growth  of  the  English  Constitution* ; 
'Iniern.itional  Public  Law'  ( 1*X)2)  ;  'Jurisdic- 
tioi,  ,iiui  Prcxcdure  of  the  Supreme  Court  of 
iIk  I'nitcd  States:  The  Science  of  Jurispm- 
tlentc'  (I'W)  ;  'The  Origin  and  Growth  of  thr 
.American  Constitution'  (1916);  'Cicero-- A 
Sketch  of  His  Ufe  and  Works'  (1916) ;  'Due 
Process  of  Uw*  (1916). 

TAYLOR.  Sir  Hmwy;  English  poet  and  es 
sayist:  b.  Bishop-Miduenam,  Durham.  18  Oct 
1800;  d  Boumenondi,  27  March  1886  At  14 
he  entered  the  navy  as  midshipman,  bat  re- 
turned after  a  few  montlNw  In  1817-20  he  hdd 
a  small  appointment  in  London  Rrtiiming  to 
his  father's  country  home,  he  g;ive  him.self  to 
serions  study,  and  in  1822  wrote  an  article  on 
Moort  that  was  published  in  the  Quarterly 
Rtvitxv  He  went  to  London,  and  in  1>C4 
received  a  clerkship  in  the  Cokjoial  Ofhcc.  with 
whidi  lie  retained  his  connection  for  48  years. 
He  mingled  with  the  intellectual  life  of  the  citv. 
contributed  to  the  Quarlrrly  Rerneti-  and 
wrote  his  first  tragedy.  'I^aac  Cnmnenns.'  hi 
1827  He  was  favor.iMv  n viewed  by  Southev 
but  failed  to  attract  ]Hj[inl.ii  notice.  From  IjnS* 
to  lSi4  he  was  engaged  upon  another  pociic 
drama,  ^Philip  van  .Arteveldc,*  his  principal 
achievement  in  Ittcratvre.  It  waa  formed  npoo 
Eliaabethan  modali^  awl  tta  jnyte  is  maihcd  hf 
dignity  and  refinement.  His  other  works  in- 
clude 'The  Statesman*  (18J6).  containing 
prose  commentaries  on  official  lite  and  the  con- 
duct of  business;  'Edwin  the  Fair'  (1842).  a 
historical  drama;  'The  Kve  of  the  Conquest 
and  other  Foems'  (1847);  'Notes  from  Life' 
(1847) ;  'The  V'irtfin  \N idow,»  a  comedy  after* 
ward  called  *A  Sicilian  Summer*  (I8S0).  aad 
*Saint  Clement's  Eve*  (1862T.  a  romaniir 
drama  His  autobiocraphy  wa»  published  in 
1885  Consult  his  '\Vot1k»  (1878).  and  'Cor- 
respondence,'  edited  by  Dowdcn  (1888). 

TAYLOR,  Henry  Ling.  American  s»r> 

geon:  b  New  York.  17  March  1857.    He  was 

Kraduaiid  (1877)  at  ShcfTicId  Scientific  Schoo! 
aiuj  ubiaincd  his  diploma  at  the  College  ol  i'h>- 
Mciaii>  an<l  Surgeons  (Columbia)  in  li<81  Like 
his  taiher.  (Charles  Fayette  Taylor  (q  v. ).  he 
specializes  on  orthopedic  branches   and  was 

frofosor  of  orthopedic  »uigcfy  (1902-17)  at 
osi -Graduate  l(e«cal  School  and  HospicsL 
N'ew  York.  He  consulting  orthopedic  SOT" 
Kjeon  at  Mountainside  Hoipilal.  Montdair,  V 
I  .  and  a^so^-iate  Miikieon  at  ilu  Ho^pita!  tuJ 
Ruptured  and  Crippled.  He  was  presidcni 
American  Orthopedic  Association  in  t9Q&  He 
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has  written  'Ortliopcdic  Sttigeiy  for  Pncti- 

tioaers»  (1900). 

TAYLOR,  Henry  Osbom,  American  au- 
thor: b.  New  York,  5  Dec.  1856.  He  was  grad- 
Utcd  from  Harvard  in  1878,  received  the  de- 
cree Of  LL.B.  at  Cohunbia  in  1881  and  that  of 
UHLD.  at  Harvard  in  1912L  He  lias  ptibltshed 
♦Treatise  on  the  Law  of  Private  Corporations* 
(5th  ed.,  1902);  'Ancient  Ideals:  A  Study  of 
Intellectual  and  Spiritual  Growth  from  Karly 
Times  to  the  Establishment  of  Christianity* 
(2  vols..  2d  ed.,  1913)  ;  ^The  Classical  Heritage 
Of  the  Middle  Ages*  (3d  ed..  1912);  'The 
Medisrva!  Mind»  (2  vols..  2d  ed.  1914) ;  *De- 
liverancc  —  Tlie  Frceinp  of  the  Spirit  in  the 
Ancient  World*  (1915).  Mr.  Taylor  is  a  mem- 
ber of  the  National  Imtitiite  of  Ans  and  Let- 
ters. 

TAYLOR,  laaac  (known  as  Tayioi  or 

Osg.kk).  English  Congrcgfational  clerg>'man  and 
author:  b.  London.  1759;  d.  Ongar,  Essex,  11 
Dec.  1829.  He  was  originally  an  engraver,  but 
entered  the  ministry  and  was  pastor  at  (Colches- 
ter. 1796-1810  and  at  Ongar.  Essex.  1811-29. 
He  published  many  works,  cbiefliy  books  lor  the 
young,  among  which  are  'Advice  to  the  Teens* ; 
'Beginnings  of  British  Biography' ;  'Beginnings 
of  European  Biography';  'Biography  of  a 
Brown  Loaf;  '  Pionk  of  Martyrs  for  the 
Young*;  'Bun>'an  Explained  to  a  Child'; 
•Cliild's  Life  of  C3irist>;  'Mirabilia;  or.  The 
Wonders  of  Nature  and  Art* ;  'Scenes  hi 
^erica.  in  Asia,  in  Europe,  in  Foreign  Lands.' 

'TAYLOR,  Isaac,  English  writer,  son  of 
the  preceding:  b.  Levenham,  Suffolk,  17  Aug. 
1787;  d.  Stanford  Rivers,  28  Juut  1S65.  Hit 
life  was  almost  entirely  passed  in  retirement 
at  the  place  where  he  died,  and  is  only  remark- 
able for  the  literary  work  which  he  produced. 
His  first  book  is  entitled  'Elements  of 
Thought*  (1823).  It  was  succeeded  by  numer- 
ous others,  most  of  which  are  of  apartly  philo- 
sophical, partly  religious  cast.  Tne  principal 
are  'The  Natural  Histoiy  of  Enthusiasm* 
(1829)  ;  'The  Natural  History  of  Fanaticism* 
(1833);  'Spiritual  Despotism'  (1835);  'Physi- 
cal Theory  of  Another  Life'  (1836)  ;  'Ancient 
Christianity'  (1839-43);  'Loyola  and  Jesuit- 
ism* (1849) ;  'Wesley  and  Methodism'  (1851)  ; 
♦Restoration  of  Belief  (1855);  'World  of 
Mind*  (1857);  'Ultimate  CivilizaUon*  (1860), 
and  *Spirit  of  Hebrew  Poetry*  (1861).  The 
first  of  these  works  is  that  by  which  hi-;  name 
is  chiefly  known,  although  originally  pulilished 
anonymously.  Th(  work  on  ancient  Cluistian- 
ity  was  composed  with  the  view  of  correcting 
the  errors  which  the  author  believed  many  were 
likely  to  fall  into  in  G0ocei|iienee  of  die  mpeals 
of  the  writers  of  tfie  Oxford  tracts  to  the  ao- 
thority  and  practice  of  the  early  Church. 

TAYLOR,  Isaac,  English  scholar,  son  of 
the  ai'*hor  of  'The  Natural  History  of  Enthu- 
siasm* :  b.  Stanford  Rivers,  Essex,  2  May  1829; 
d.  Scttrington,  Yorkshire,  18  Oct  1901.  He  was 
graduatefl  from  Trinity  College.  Ciinbridge. 
and  in  the  following  year  issued  a  tran.slation 
of  Bcklcer's  'Charicles.'  He  was  ordained  in 
1857.  and  in  1860  published  'The  Liturgy  and 
die  Dissenters.'  In  the  latter  year  he  became 
a  curate  in  London,  and  in  1864  published  the 
first  of  the  worlcs  by  which  he  is  chiefly  re- 
membered, nVords  and  Places,  or  E^ologi- 


cal  Illustrations  of  Histoty,  Ethnology  and 
Geography.*  In  1865-69  he  held  a  curacy  m  a 
Bethnal  <^re«n  jj^rish,  and  his  arduous  labors 
there  are  described  in  'The  Burden  of  the 

Poor.'  He  became  vicar  of  Holy  Trinity, 
Twickenham,  in  1869.  and  in  1875  was  pre- 
sented to  the  rectory  of  Scttrington,  near  Mal- 
ton,  in  Yorkshire,  which  he  retained  until  his 
death.  In  1879  he  first  propounded  the  theory 
of  the  Greek  origin  of  runes  in  a  work  entitled 
'Greeks  and  (k>ths:  A  Study  on  the  Runes'; 
and  he  publisherl  in  German  a  treatise  'Ueber 
den  ursprung  dcs  glagolitischen  Alphabets.'  but 
his  magnum  opus,  'The  Alphabet:  an  Account 
of  the  Origin  and  Development  of  Letters,*  did 
not  *vpt»r  until  1883.  In  1885  be  was  appointed 
canon  of  York.  His  other  works  include  'The 
Family  Pen:  Memorials,  Biographical  and  Lit- 
erary, of  the  Taylors  of  Ongar'  (1867); 
'Etruscan  Researches'  (1874);  'Leaves  from 
an  Egyptian  Note-Book*  (1888);  'The  Origin 
of  the  Aryans'  (1889);  and  'Names  and  their 
Histories:  A  Handbook  of  Historical  Geog- 
raphy and  Topographical  Nomenclature) 
(1896). 

TAYLOR.  Isaac  Ebenezer,  Americ.m  phy^ 
sician :  h.  Philadelphia,  25  April  18U;  d.  New 
York,  30  Oct  1889.  He  was  graduated  from 

Rutgers  College  in  1830,  and  in  medicine  from 
the  University  of  Pennsylvania  in  1834.  He 
subsequently  studierl  in  Europe,  settled  in  New 
York,  and  had  charge  of  the  department  of 
women's  diseases  at  the  City,  Eastern,  North- 
em  and  Demitt  dispensaries  for  seven  years 
each.  In  1851  he  was  elected  physician  to  BcUe- 
vuc  Hospital,  where  he  initiated  important  re- 
forms, secured  the  foundation  of  the  hospital 
college,  and  became  its  head,  1861.  He  was 
subsequently  president  of  the  medical  board  of 
the  hospital;  attending  physician  and  head  of 
the  medical  board  of  the  Charily  Hospital,  and 
obstetrical  physician  to  the  Maternity  Hospital. 
He  was  the  first  American  to  introduce  uierine 
auscultation,  helped  introduce  the  hypodermic 
method  of  treatment  by  morphia  and  strychnia, 
and  was  the  earliest  in  this  country  to  use  the 
speculum  in  diseases  of  women  and  diildmi. 
He  published  a  monograph  on  this  subject  in 
1841. 

TAYLOR,  Tames  Knox,  American  archi- 
tect: b.  Knoxvillc,  IjJL  11  OcL  1857.  He  took 
a  special  course  (1877-79)  in  ardiitecture  at 

the  Mas;;achusctts  Institute  of  Technology,  then 
served  in  New  York  architects'  uttice  ihne  and 
a  half  years.  From  18J>2-02  he  praeti>ed  at 
Saint  Paul  and  at  Philadelphia  from  18'J2-1'X)5. 
In  1895  he  was  appointed  senior  draughtsman 
at  die  United  atates  architect's  office  and 
then,  tilt  1897,  principal  draughtsman.  Prom 
1897-1912  he  was  supervising  arrhitert  and  since 
1912  has  been  director  of  architecture  at  the 
Massachusetts  Institute  of  Technology,  Boston. 

TAYLOR,  James  Munroe,  American  edu- 
cator: b.  Brooklyn.  N.  Y.,  5  Aug.  1848  He  was 
graduated  from  the  University  of  Rochester 
in  1868  and  was  pastor  of  a  Baptist  church  in 
South  Norwalk,  Conn.,  1873-^,  and  at  Provi- 
dence, R.  I.,  1882-«6.  From  1886  to  February 
1914  he  was  professor  of  ethics  and  president 
of  Vassar  Colkge.  He  has  published  'Psy- 
chology* (1893)  ;  <New  World  and  Old  Gospel* 
(I90Q) ;  <Pcacticad  or  Ideal*  (1901) ;  <Befoi« 


Va»sar  Opened*  (1914);  <Vassar:  A  Hmory' 
(1915). 

TAYLOR,  Jane,  r*"!nf?Iis.!i  port  and  author, 
daduhtcr  of  Isa.u-  Tavlor.  17>')-18>>  (q  v  ):  h. 
London.  23  Sept.  \7M;  d  OuK.iV.  Ksscx.  12 
April  1823.  She  was  cdiirated  under  the  super- 
TUion  of  her  father  and  early  ^U^layed  Ut- 
•  tnn  ability.  Her  wotIc,  which  was  veiy  stt&* 
eesttttl,  bean  Mrnie  timilarity  in  thooRht  to 
that  of  Cowptr.  Her  first  work  was  'Tlir  Bec- 
gar  Boy'  (ISJW)  and  in  conjunction  with  her 
sister  Ann  (Mrs  (iilhort.  of  Nottingham,  1783- 
1824),  %ht  puMishcd  *  Original  Poems  >  and 
*Hymns  for  Infant  Minds.*  Her  other  work 
includes  *  Display,*  a  didactic  tale  (1815) ;  *Es- 
flayt  in  Rhymes*  (1816).  and  (pabGshed 
posthiimoiislv')  '  Contrihuiions  of  Q.  Q  to  a 
Piriodic.il  •  (1826);  "Correspondence'  (1825), 
etc  Consult  'I'avlor.  Isaac,  *Mcaiofttis  of  die 
Taylor  Family*  (1867). 

TAYLOR,  Jeremy.  English  prelate  and  au- 
thor: h.  Cambridge,  1613;  d.  Lishurn,  County 
Antrim,  Ireland,  13  Atip.  1667.  After  Rradua- 
tion  in  163<)  from  Caitis  CoIIckc.  Camhridyc, 
he  was  ordained  in  KkM.  attracted  some  atten- 
tioo  by  his  di\'inity  lectures  at  Saint  Paul's 
aad  was  sent  by  L.atid  to  Oxford,  where  he  was 
adoBtted  perpetual  Fellow  in  1636  He  was 
presented  to  the  rectory  of  l^ppingham,  Rut- 
land, in  16.W,  to  that  of  Ovcrstone,  Northamp- 
tonshire, in  1643.  By  this  iinx  lie  liad  made 
much  ot  a  reputation  by  his  casuistical  dis- 
ctnirses.  In  the  civil  war  he  was  committed  to 
the  Royralist  party.  As  chaplain  in  ordinary 
to  tire  king,  he  accompanied  die  army  and  was 
taken  prisoner  by  the  Parliroentartans  in  the 
battle  before  Cardigan  Castle  (1643).  Soon 
released,  he  reniauied  in  Wales,  basing;  found, 
as  he  later  said,  that  the  "great  storm"  had 
"d.ished  the  vessel  of  the  church  all  in  pieces.* 
While  chaplain  to  Richard  Vaugfaan,  Earl  of 
Carbery,  at  (k»]den  Grove,  Oumarthenshire, 
be  did  some  of  his  best  literary  work,  indud- 
iuR  'The  Liberty  of  Prophesying'  (1646); 
'Holy  Lv.iuK'  (16.s0).  and  *Holy  Dying' 
(l(»3l).  He  vvas  twice  imprisoned  at  Chepstow, 
occasionally  preached  to  small  Episcopalian  con- 
gregations in  L<indon  and  in  1638  was  appointed 
to  a  weekly  lectureship  at  Lisburn,  County 
Antrim.  In  April  1661)  he  signed  the  'declara- 
tion* of  the  Lo>'alists  and  in  August  following 
the  Restoration  was  made  hishop  of  Pown  .iiitl 
Connor.  He  found  the  diocese  a  ti  >uMi«oine 
one,  owing  to  difticulties  w  ith  the  I'resi  yti  rian 
leader",  who  rcftiscd  to  recognize  Episcopal 
juri<;dirtinn.  At  his  first  visitation  he  declared 
36  Chun  hrs  vacant,  their  inctonbents  not  having 
been  rpiscopall^-  ordained.  Contrary  to  his  pur- 
pose, he  rnninbiitcd  k'rently  toward  the  est.ih- 
lt«hment  of  Loyalist  I'reslivurians  in  northern 
Irrl.itid  as  an  iiidepcTid<  tit  ecclesnstio.il  or- 
gnni/ation.  Of  bis  works,  the  host  known  is 
prol-aldy  the  'LiheTty  of  Prophesying '— bv 
which  he  meant  cnoimifinfE-~a  deiense  of  tol- 
eratioo.  He  rests  mis  plea  tor  private  judgment 
on  the  imccrlainty  and  inadelltIac^■  of  tradi- 
tion, the  falbhility  of  any  arhiter  that  miy 
tie  selected  on  po:nf-  of  C'litrov f  rs\ .  atid  tin  d  lti- 
cully  ut  txpuunding  the  Scriptures.  Coleridge 
tbought  die  rc»ult  of  the  argument  was  that 
*»u  much  can  i*c  sai<l  for  every  opinion  and 
sect'  that  appeal  must  he  made  to  *some  posi- 
tive junsdiclion  on  earth.*  Pcfluips  Tayloi^s 


was  merely  a  "legal  settlement.*  At  any  ntt, 
it  is  otherwise  inconsistent  with  his  pracaiw 
ia  Iidand.  But  be  was  ai  his  best  not  as  aa 
accurate  theologian  or  polemic  bot  as  a  preach* 

of  righteousness.  His  liter^iry  genius  is  gn> 
crall>  thought  to  l>c  seen  to  best  advantage  im 
his  sermons.  They  do  not  lack  rhetorical  faidtt 
—  redundancyi  diffusencss,  a  burdensome  ex- 
tent of  quotation  and  ilhistration ;  but  they  are 
•Iwaors  eloqiMnt,  with  a  certain  vi\-idnc*si.  di<> 
vity  and  soli^ty  for  which  many  critics  have 
been  tmable  to  lind  an  equal  in  Kmrlish  proie. 
His  devotional  works,  inspiring  for  their  d^ep 
piety,  arc  also  higblv  valued  for  their  useful- 
ness. Next  to  the  < Liberty  of  Prophesyin«' 
tbcy  are  most  faraous  among  Taylor's  writ- 
ings and  now  die  most  widely  read.  There 
•re  collected  editions  by  Bishop  Hcber  (1)^30- 
22)  and  by  Eden  (1H47-54).  (See  Hocv  Lrv- 
nro;  Hoi.y  Dyinc.).  Consult  CoIerid>;t'» 
'Literary  Remains';  Hunt,  'Religious  Thought 
ill  Ktigland'  (1870);  Tulloch.  'Rational  Tbe- 
ologv'  (1872);  Barry,  'Classic  Preachers* 
(1878);  Dowdcn.  'PiiriUn  and  Anglican* 
(.1901):  <Ufe»  by  Heber  (1822).  revised  by 
Eden  (1854);  Gossc,  ♦Jeremy  T.iylor'  (I'XM). 

TAYLOR,  John.  English  poet:  h  Glouces- 
tershire 24  Aog.  1»0;  d.  Loodoo,  25  July 
1653.  When  yonag  lie  was  taken  to  Lowoo 
and  apprenticed  to  a  waterman,  hence  the  dlk 

of  "water-poet,*  by  which  be  is  romraoolf 
known.  He  was  at  the  taking  of  Cadii.  under 
the  Earl  of  Essex,  in  LS%,  and  afterward  visncd 
Germany  and  Scotland.  At  home  he  was  many 
years  collector  for  the  lieutenant  of  the  Tower 
of  London  and  has  fees  of  the  wines  from  aB 
the  ships  wMdi  brought  them  up  the  Thames. 
WTien  the  civil  war  broke  out  he  retired  "i^ 
Oxford,  where  he  kept  a  common  vic'tiahng 
house,  and  wrote  pasquinades  up<iti  the  Round- 
heads. He  afterward  kept  a  puMu  house  at 
Westminster.  Certain  of  his  works  arc  pub- 
lished under  die  tide  'All  the  Works  of  joha 
Taylor,  the  Water-Poet,  being  Sixtv  and  "rtiree 
in  Numl»er,  collected  into  one  volume  by  the 
author  with  sundry  new  .\dditions.  corrected, 
revise(l,  and  new  ly  impriiiti  d  '  (Kv?())  His  pieces 
were  siibsetiuently  increased  to  more  thai 
double  that  number.  They  are  not  destitute  of 
natural  humor  and  of  the  iinghng  wit  whi^ 
pre\-ailed  so  much  during  the  reign  of  james 
I.  As  a  mirror  of  the  coarse  manners  of  hi* 
times  they  are  invaluable  to  the  historian  and 
antiqn.>ry 

TAYLOR.  John,  Mormon  president:  k 
Milnthorp.  Westmoreland  County.  England.  I 
Nov.  1808;  d.  Salt  Lake  City,  Utah.  25  Ju!y 
1887.  He  was  born  of  parents  profcs--.ni:  the 
faith  of  the  Church  of  England,  Imh  wfnk  a 
youth  became  a  Methodist  local  preacher,  la 
1832  be  emigrated  to  Canada  and  in  1835  wm 
converted  to  the  Mormon  faith  during  the  ssa- 
sionary  tour  of  Porley  P.  Pratt.  He  was  or- 
dained a  high  priest  by  Joseph  Smith  in  IKT 
and  in  1840  went  as  a  Mormon  missionarjr  fo 
various  parts  of  the  British  Isles.  The  foil 
ing  year  be  retiinied  and  settled  at  Naov**©, 
III,  where  in  1844,  in  company  with  several 
other  Mormon  leaders,  charges  of  scditioQ  and 
disloyalty  were  brought  a^nst  him  The 
Carthage  jail  where  the  pnsoners  arere  con- 
fined was  attacked  bv  a  mob.  two  of  lus  ceai* 
panions  were  kiUed  and  ne  was  sr»crt|f 


BAYLOR 


Ml 


(rounded.  Retiinung  Irom  a  woond  nisuon  to 
England  in  1846  he  went  to  the  new  Mormon 

settlement  in  Salt  Lake  City  and  in  1849  was 
elected  an  associate  judge  of  the  Mormon  State 
of  Descrct.  He  subsequently  translated  and 
published  the  ^Book  of  Mormon'  in  French 
and  German.  In  1854  he  was  elected  a  BMtn- 
ber  of  the  l«^slative  council  and  the  next  year 
began  a  mission  in  New  York,  published  The 
Mormon  and  took  charge  of  Murmon  follow- 
ers in  the  East.    From  1877  to  ISSt)  he  was 

E resident  of  the  Twelve  Apostles  and  in  the 
liter  year  organized  the  first  presidency  of  the 
Church  anew  and  took  the  ducf  place  himself. 
In  March  1885  he  was  amoss  those  indicted 
by  a  Federal  grand  jury  under  tlw  Edmunds 
Law;  but  feunincd  i|i  ooocaalawnt  until  liis 
death. 

TAYLOR,  John  Looia.  American  jurist: 
b.  London,  England,  1  March  1769;  d.  Raleigh, 
N.  C,  29  Jan.  1829.  Arriving  in  this  country 
in  his  12tn  year  he  gained  an  education  at 
William  and  Maty  Collei^e,  Virginia,  and  was 
admitted  to  the  bar  after  readmg  law  with- 
out tuition.  He  settled  at  Fayctteville  and  be- 
came member  of  the  legislature  (1792-95). 
Moving  to  Newbem  (1796)  he  was  appointed 
(1798)  judge  of  the  Superior  Court,  a  posi- 
tion he  held  for  20  years,  being  chief  justice 
10  years  of  the  time.  In  1818  he  was  elected 
as  the  first  chief  justice  of  the  Supreme  Cuiirt 
of  NorUi  Car<^a.  He  was  appointed  (1S17), 
joilitfy  with  Judge  Henry  Potter,  to  revise 
the  statute  laws  of  the  State,  which  caused 
publication  of  the  work  'Potter's  Revisal* 
(1821).  which  work  he  continued  and  pub- 
lished (1825).  known  as  'Taylor's  Revisal.* 
He  also  wrote  'Treatise  oo  Exccutort  and 
Administrators'  (1825). 

TAYLOR,  Mary  Imlay,  American  novel- 
ist: b.  Washington,  D.  C.  She  has  published 
'An  Imperial  Lover' ;  'A  Yankee  Volun- 
teer' (18';8);  'The  Cardinal's  Musketeer' 
(1900);  'The  Cobbler  of  Nimcs'  (1900); 
'Anne  Scarlett'  (1901)  ;  'Little  Mistress  Good 
Hope'  (1902):  <The  Rebellion  of  the  PrmceB> 
(1903) ;  'On  the  Red  Staircase>  (1906);  <The 
Impersonator'  (IQOfi)  ;  'My  Lady  Clancarty* 
(1907)  ;  'The  Reaping'  (1'308) ;  'C^ileb  French' 
(1910);  'The  Long  Way'  (1913).  She  is  also 
the  author  of  the  photoplays,  'The  Plough- 
ihnre*;  <Pricnd  Wifson>;  <nnii^ler.>  etc. 

TAYLOR,  Nathaniel  William,  American 
Congregational  clergyman:  b.  New  Mil  ford, 
Conn,  23  |unc  1786;  d.  New  Haven,  Conn.,  10 
March  1858.  He  was  graduated  at  Yale  in 
1807  and  five  years  later  became  the  pastor 
of  the  First  Congregational  Church  at  New 
Haven,  in  which  position  he  continued  until 
1822,  when  he  resigned  to  become  professor  of 
theology  at  Yale,  This  chair  he  held  during 
the  remainder  of  his  life.  He  maintained  the 
■New  Haven  theology,"  and  especially  on  the 
doctrine  of  total  depravity,  wlikh  was  regarded 
•a  heretical,  led  him  into  a  controversy  with 
the  less  liberal  branch  of  the  Congregational 
church  in  1828-30.  His  works  were  edited  and 
published  hy  Noah  Porter  (1858-5<)). 

TAYLOR.  Philip  Meadows,  English  mili- 
tary officer  and  author:  b.  Liverpool,  25  Sept. 
1806;  d.  Mentone,  France,  13  May  1876.  He 
Ottered       Nlcun'a  amiy  4n  India  in  1834  and 


in  1841  was  made  administrator  of  the  state 
of  Shorapore,  subduing  its  rdiefHotn  rufer. 

He  rendered  valuable  service  in  keeping  order 
during  the  berar  mutiny  in  1857,  for  which  he 
was  promoted  to  the  rank  of  colonel.  He  pub- 
lished <Confcssions  of  a  Thug'  (1839)  ;  «Tara> 
(1863);  'Ralph  Darnell'  (1865);  ^Manual  of 
the  History  of  India>  (1870)  :  *A  Noble  Queen' 
(1878).  and  other  worlcs.  His  autobiography 
was  published  in  1877. 

TAYLOR,  Richard,  American  soldier,  son 
of  Zachary  Taylor  (q.v.)  :  b.  New  Orleans,  La., 
27  Jan.  I&ia6;  d.  New  York.  12  April  1879.  He 
was  graduated  from  Yale  in  1845,  after  whidi 
he  went  to  hi.s  father's  camp  on  the  Rio  Grande 
and  was  present  at  Palo  Alto  and  Resaca  de  la 
I'alma.  He  sat  in  the  Louisiana  senate  in  1856- 
60  and  was  a  member  of  the  Louisiana  Seces- 
sion Convention.  He  aided  in  the  organization 
of  the  Confederate  troops,  commanded  a  brig- 
ade nndqr  "Stonewall"  Jackson  and  fought  at 
Front  Royal,  Middletown,  Winchester,  Stras- 
burg.  Cross  Keys,  Port  Republic  and  also  in 
the  seven  days'  battle  before  Richmond.  He 
was  then  promoted  major-general  and  assigned 
to  the  conoraand  of  Lotiisiana,  where  he  suc- 
ceeded in  strengthening  the  Confederate  posi- 
tion, an  advantage  whldl  was  lost  by  the  fall 
of  Vicksburg  in  1863.  On  8  April'  1«>4  he  met 
and  defeated  General  Banks  at  Sabine  Cross- 
Roads.but  on  the  following  day  lost  hisadvantage 
and  was  in  his  turn  defeated.  He  was  pro- 
moted lieutenant-general  in  1864  and  placed  in 
command  of  the  Uepartment  of  Alabama  and 
Mississippi.  After  the  surrender  of  Lee  and 
Johnston  he  capitulated  to  General  Canby  at 
Citronelle,  8  May  1865.  He  published  'Destruc- 
tion and  Reconstruction'  (1879). 

TAYLOR.  Robert  William,  American 
physician:  b.  London,  England,  11  Aug.  1842; 
d.  1908.  He  was  graduated  at  the  College  of 
Physicians  and  Surgeons,  New  York  ( 1868) 
and  started  practice  in  that  city.  He  was  pro- 
fessor of  diseases  of  the  skin  at  Woman's  Medi- 
cal College,  New  York,  and  in  the  medical 
department  of  the  University  of  Vermont;  also 
surgeon  in  the  venereal  department  of  Charity 
Hospital,  Rellfvuc  Hospital  Dispensary,  New 
York  Dispensary,  etc.  He  wrote  'A  Practical 
Treatise  on  Sexual  Disorders  of  the  Male 
and  Female'  (New  York.  3d  ed..  1905J. 

TAYLOR,  Rowland,  English  martyr:  b. 

Rothbury,  Northumberland;  d.  Hadleiph,  Suf- 
folk, 9  Feb.  1555.  He  was  graduated  at  Cam- 
bridge L^niversity  and  appointed  by  Cranmer, 
to  whom  he  was  domestic  chaplain,  rector  of 
Hadidg^  and  he  became  archdeacon  of  Exeter 
and  a  canon  of  Rochester.  Under  Mary  he 
was  imprisoned,  as  a  heretic,  for  more  than  a 
12-month  and  on  being  condemned  to  the  stake 
suffered  at  Hadleigh,  Consult  Cooper,  'Athens 
Cantabrigirnses'  (1858). 

TAYLOR,  Thomas,  English  scholar:  b. 
London,  15  May  1758;  d.  Walworth,  1  Nov. 
1835.  He  was  cdnr.nef!  (with  the  idea  o{  be- 
coming a  Dissenting  minister)  at  Saint  Paul's 
School,  Londoti,  but  entered  a  bankillg  hoUSe 
as  clerk,  and  subsequently  served  for  sevenl 
years  as  assistant  secretary  to  die  Society  for 
the  Encouragement  of  .^rts.  Manufactures  and 
Commerce.  On  the  condition  of  his  devoting 
lumself  10  fitemy  woik  for  the  hnt  40  yem 
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of  his  Ufe  be  received  during  that  period  a 
Mwio*  of  S500  a  ycM  from  his  fncod,  W. 
If ervdstk.  wao  alio  defrayed  the  expeatet  of 

puMishing  his  translation  of  'Aristotle'  in  10 
vclumc-,  (1806- 12).  Hi*  edition  oi  'Plato' 
111  triKli'ih  (INM)  was  published  .it  the  expense 
of  the  lAikc  of  Norfolk,  who  locked  up  nearly 
the  whole  cciitioi)  in  his  own  house,  where  it 
rcnained  until  1048  arhca  it  was  soid  hgr  auc- 
tion. Taylor's  worVi  comprise  about  60  volumes 
and  irn  Itulf  irratisi  ^  on  aruhtnctic  and  geom- 
etry .111(1  (r.iiislanoii>  of  I'roihiN  .ind  rioiinus. 
Opinions  ditier  as  to  the  txactiiL>!,  of  his 
s<  h'<l:ir^hi(i,  but  be  well  dc&er\cd  his  title  of 
*r:.it  :.Mt"  and  did  good  service  to  British 
l^biloso^y  axid  literature  by  iatfoductng  to  the 
Dublic  as  compli  tcly  as  possibte  the  masters  of 
treek  tlxui^^ht  in  an  I'.iiKli>h  ^Mh. 

TAYLOR.  Su  Thomaa  WanUsw,  Cawt- 

dian  jurist:  b.  Aochteiuiuehty,  Fifcshire,  Soot- 
land.  25  March  18J3  Hr  was  educat-fl  at 
EdinlurK'h  Lniversity.  rriu<j\id  to  Canada  and 
in  1«>S  was  admitttd  to  the  lar  (>{  Upper 
Canada.  He  was  master  in  chancery,  1H72--83 
and  puisne  iudge  of  Queen's  Bench  of  Mani- 
toba, Ui&M7.  Fran  li87  to  ha  was  chief 
justice  of  Manitoba  and  administrator  of  the 
f{0\ernmcnt  of  that  prn\iii'c  in  IS'IO  and  1893 
His  specialty  is  e<iuit\  jun>prudtnct  and  he 
has  published  'Commentaries  on  l-Jinnv  Juris- 
prudence' (1875);  'Chancery  Statutes  and 
Orders':  <I'ul>lic  Statotea  Rchtiac  to  the 
Presbyterian  CThurch.  * 

TAYLOR,  Tom,  Kn^lish  dramatist  and 
journalist:  b.  iJi^hop-W  carmouth  (Sunder- 
land), 19  Oci.  1817  i  d.  Wandsworth,  12  July 
1880.  He  was  educated  at  the  University  of 

(il.i'-Kow  and  at  Trinity  College,  Camlindge, 
Kraduatinn  from  the  latter  in  1840  He  was 
I  '■<  >  led  a  Fellow  ot  hi-  rfillcj^'c  m  1842  and  in 
1643— *7  he  was  professor  of  tht  l-iiK'iish  lan- 
nage  and  literature  in  Uni\er-ity  CoDege, 
London.  Called  to  the  bar  in  1846l  be  was  on 
the  northern  circnit  for  a  time,  put  in  1850 
wa<  appointed  assistant  secretary,  in  1854  sec- 
retary to  the  fvo.ird  of  hf-alth  On  the  forma- 
lin!! ot  ihc  lot-al  ffnnicnt  he  was 
made  secretary  of  the  samtary  d(  partmcnt  and 
when  his  post  was  aUdishtd  i!i  1871  he  re- 
tired with  a  pension.  He  enngcd  in  journalis- 
tic wortt  at  an  early  staire  m  his  career  and 
in  1844  '  rvTiM  his  conn<-<  !!>  i;  with  Punch, 
whirh  continued  imtil  his  d<  ath ;  in  1X74  hc 
siurteded  Shirley  Brooks  as  editor  He  was 
the  author  of  a  large  number  of  successful 
pla\-s,  including  'To  Parents  and  (iuardians' 
(1845) ;  'Masks  and  Faces'  (1832).  in  collabo- 
ration with  Charle«!  Reade.  'To  Oblige  Ben»on» 
(1H54).  an  adaptation  fmm  the  French;  'Our 
Amtriran  Cousin'  HSsS),  first  proilured  at 
Laura  Keanc's  theatre.  New  York,  when 
Sotheni  cre.iteil  the  character  of  Lord  Dun- 
drcar>;  'New  Men  and  Old  Acres'  (1850). 

Sirily  by  A  W.  Dubourg;  <Thc  0\Trland 
«ute»  (18fi0):  'The  Ticket-of-Leave  Man* 
(1H63^.  based  upon  a  Frrnrh  work;  'The  Fool's 
Revenge'  l.a-id  u|>on  Hugo's  'Le  Roi 

S'Amiise' .  Tuixt  Axe  and  Crown'  (1870). 
adapted  from  the  German;  'Joan  of  Arc' 
(1871 ) .  Lady  ClancartT»  (1874).  and  <Setttinp 
Day*  (1877).  He  wrote  a  striking  poem  on 
the  death  of  liaoola  aulogizing  the  martyr 


and  atoaiflf  far  lha  fUl  criliai 

TAYLOR,  Williatn,  Amencan  Meth-j<ii»i 
bishop:  b  Rockbridge  Countv,  \  a..  2  Mav  ItBl ; 
d.  Palo  Alto,  Cal ,  18  May  1*^  He  became  a 
Metfaodbt  preacher  in  1842.  served  as  an 
itincraot  mtil  1849  and  was  then  sent  as  ni*- 
sionary  to  California.  He  was  engaged  m  that 
Feld  imtil  1856  after  which  he  spent  fi\e  year* 
in  Canada  and  ui  the  eastern  Stales  In  ItC 
he  went  out  as  an  exangclist  an<l  continueij  K;. 
work  for  many  years  in  Australia,  Asia.  Africa 
and  South  America.  Hc  was  pamcularly  tae- 
cessf  ul  in  hii  work  amoaii  the  Kaffirs  in  Svs^ 
Africa,  tifiere  he  cstaMisfaed  numerous  inde- 
pendent mission  churches  and  in  l>fl<4  »js 
elected  missionary  bishop  for  Africa.  He  i*. 
said  to  have  visited  in  the  course  of  hi-  rr,*- 
sionary  work  every  English-speaking  ctin-ry 
in  the  world.  After  his  elevation  to  the  ottu:t 
of  bishop  he  went  to  Central  Africa  where  be 
established  a  chain  of  36  mission  stations  alonK 
the  Kongo.  H«-  published  'Seven  Years  Preach- 
ing in  San  l-rancisco'  (  l.S5^>)  ;  'Infancy  an-J 
Manhood  of  Chri-tian  Life'  (l.S^>7»,  The 
Story  of  My  Ufe'  (li«2):  'Paubnc  Method* 
of  Missiooary  Wofk>  (1880).  etc 

TAYLOR.  WUliam  Ladd.  American  ar- 
list  and  illustrator :  b  (irafton.  .Mas-,  in  r>ec 
l^,^4.  He-  was  educatt«l  at  Wor  estt-r,  M»-i, 
and  studied  art  at  Boston  and  .\ev«  ^ork 
schools  and  under  the  tuition  of  Bai  'ai  K^er 
and  Lefebvrc,  Paris^  from  1884-8$.  Since  that 
time  he  has  been  paimcr  and  tHttsinnor.  Some 
of  his  best  works  are  Selections  fr<->m  L<mif- 
fellnw's  poems;  a  series  of  ilhisrr:ttion»  de- 
picting l*>th  century  .\"  w  l-.ni^laiid.  hiv  Pioneer 
West'  scries,  ^Psalms'  series,  pKturcs  from 
the  Old  Testament,  etc 

TAYLOR.  WiUiam  Mackergo.  Atrrr^n 
Congregational  clerc\-man :  b  Kilmarmxk, 
Scotland,  23  Oct  isj-?:  d  S  \\].  i.w;  He 
was  graduated  at  the  I'niversity  of  Glasgow 
and  studied  theology  at  Divinity  Hall  of  the 
United  Presbyterian  Church,  Edinburgh,  tin 
1852.  He  then  was  ordmned  and  beeame  pa«tor 
at  Kilmaurs  till  his  fame  called  him  ' 
to  a  new  con(.;repation  at  Rootle.  Liverpool 
whore  hc  preached  till  1K71.  ot  taminw'  j  crea: 
and  Krowing  congregation.  In  the  latter  year 
he  accepted  the  invitation  to  fill  the  polpit  of 
the  Rev.  Dr.  Storrs,  Brooklyn,  for  a  vacaiiea 
season,  which  caused  Ida  can  to  tlie  BcMdva) 
TaUrnarle  Oiurrh.  New  York,  where  hf 
Kained  ^reai  popularity.  He  wrote  modi  for 
the  Sc'<tt\~h  A'.  ;  .iinl  o\rr  ot  his  vn  ri* 
were  publnhed.  Hc  was  lor  four  years  edi- 
tor-in-chief of  Christian  at  Work.  Yale  sad 
Amherst  (1872)  conferred  the  degree  of  D.D 
and  (1883)  the  Collefie  of  New  jersey  fate 
him  iK  LT  P  diploma 

TAYLOR.  Zachary.  12th  President  oi  tbe 
I'nited  States:  b.  Orange  (Tountv,  \'a..  24  Sept 
1784;  d.  9  July  1850.  His  father.  Col.  Rirhard 
Taylor,  servea  under  Washington  and  he  beU 
a  number  o^  important  offices  in  KentuHp 
where  he  migrated  soon  after  the  Wrrli  of 
Zachary  Yr>unk'  Taylor  crew  up  in  the  M  -ri"v 
of  Louis\ille  in  the  midst  of  its  cxatmg  frvw- 
tier  Kfe.  In  18(18  aroused  by  ibe  Cbesafoke 
outrage.  Taylor  asked  for  ■  cotwmiswoa  in 
the  army  and  in  May  wat  fomwUiieasd  fill 
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lientenant  in  the  Seventh  United  States  infantry. 
In  1812  he  was  made  a  captain  and  in  the 
War  of  1812  gained  distinction  in  defe»tu» 
an  Indian  attadc  on  Fort  Harrison,  for  whu» 
ivoccss  he  was  breveted  a  major     In  May 
1814  he  received   a   regular   commission  as 
major  but  left  the  service  at  the  close  of  the 
war  on  being  reduced  to  the  rank  of  captain. 
He  re-entered  the  amy  in  1816  and  in  1819 
was  |»roinoted  to  a  tteutensnt-ooloQcky.  For 
the  next  few  jrears  he  was  stationed  at  differ* 
cnt  frontier  posts  but  in  1832  during  the  Black 
Hawk  War,  as  colonel,  received  the  surrender 
of  the  Indian  chieftain.  In  1832  he  was  ordered 
to  Florida  in  the  Seminole  campaign  and  at 
the  battle  of  Okeechobee  (25  Dec.  1837)  won 
a  decisive  victory  over  the  Indians,  for  which 
lie  was  breveted  a  brigadier-general.  Taylor 
spent  the  next  four  years  in  F'lorida  and  was 
then  Riven  command  of  the  First  Department 
of  the  army  with  headquarters  at  l  or;  [t  ssup, 
La.  On  28  Mav  1845  Taylor,  in  command  of 
ihe  army  of  the  Southwest,  was  ordered  to 
bold  himself  in  readiness  to  defend  Texas  from 
a  possible  in>-asion  shottid  the  latter  State  ac- 
cept the  terms  of  annexation.  On  30  July  1845 
he  was  ordered  to  "occupy,  protect  and  de- 
fend Texas,"  and  to  approach  the  Rio  Grande 
which  was  ''claimed  to  be  the  boundary  be- 
tween the  two  cottntries*  (Tessas  and  Mexico). 
At  the  same  ttne  he  was  cautioned  to  keep 
away  from  the  Mexican  settlements  and  posts. 
In  August,  Taylor  selected  a  position  at  Corpus 
Qiristi  on  the  Nueces.  Then  followed  a  series 
of  arnbiKuous  orders  from  the  War  Depart- 
ment commanding  him  to  check  aqy  Mexican 
army  endeavoring  to  cross  the  Rio  Grande 
or  any  tUlemfi  to  do  so.  Taylor  reported  thcve 
was  no  concentra6on  of  Mexicans  on  tfie  Rio 
Grande  nor  any  signs  of  war;  but,  brtnnning 
t«j   understand   what   the  administration  de- 
sired of  him,  asked  for  definite  orders  to  ad- 
vance.  This  the  War  Department  refused  to 
give  and  for  a  few  mondit  a  delay  ensued 
while  the  administratton  renewed  its  negotia- 
tions with  the  Mexican  government.  At  last, 
in  obedience  to  instructions  from  Washington, 
on  11   March  184^)  Taylor  l>cgan  his  advance 
from  Corpus  Christi  to  the  Rio  Grande.  On 
the  28th  he  arrivetl  opposite  the  Mexican  town 
of  Matamoras  and  began  the  construction  of 
Fort  Texas,  afterward  called  Fort  Brown,  ttpon 
the  present  she  of  Brownsville.  Taylor  blocked 
the  month  of  the  Rio  Grande  with  a  \iew  of 
rutting  off  all  supplies  from  Matamoras  and 
thus  forcing  the  NIexican  troops  stationed  there 
either  to  withdraw  or  to  assume  the  offensive. 
On  12  April  General  .\nqnid^a  summoned  him 
to  retire  beyond  the  Nucoca,  and  with  Taylor's 
refusal  to  do  so  the  first  conflict  ocnirred  on 
24  April  when  a  party  of  dragoons  were  am- 
bushed by  the   Mexicans.    President   Polk  at 
once  sent  a  mcssaf^c  to  Congress  recommend- 
ing a  declaration  of  war,  asserting  that  "Mexico 
las  passed  the  boundary  of  the  United  Sutes, 
has  mvaded  our  territoiy  and  shed  Amciicaa 
blood  tipon  die  American  soil  * 

The  war  on  Mexico  began  with  the  advance 
of  Taylor's  forces.  On  8  and  9  May,  Taylor 
defeated  the  Mexicans  at  the  battle  of  Palo 
Alto  and  Resaca  dc  la  Palma  and  forced  them 
to  cross  the  Rio  Grande.  Following  in  qtiirlc 
pnniiit,  Taylor  occa|tted  Matanoraa  (18  luor) 


With  the  refusal  of  Mexico  to  negotiate,  Polk 
determined  to  conquer  the  northern  province* 
and  in  Angiut,  Taylor  restmied  his  advance 
and  after  a  three  days'  battle  captured  the 

city  nf  Monterey  (21-23  September).  By  this 
time  folk  began  to  distrust  Taylor  on  account 
of  his  supposed  Whig  affiliations.  It  was  em- 
barrassing for  a  Democratic  administration  to 
have  a  Whig  general  reaping  all  the  ^oiy,  and 
with  a  view  toward  checkmg  his  openttioiu 
Folk  detadied  most  of  Taylor's  experienced 
troops  for  the  intended  advance  upon  Vera 
Cruz  under  Gen.  Winheld  Scott.  Santa  Anna. 
the  Mexican  commander-in-chief,  Uarniny  of 
Taylor's  weakened  condition  rapidly  concen- 
trated 20,000  men  and  marched  northward  to 
crush  hin.  To  retire  to  the  Rio  Grande  meant 
a  loss  of  all  die  prestige  so  far  gained  and, 
therefore,  Taylor  decided  to  fight.  He  took  a 
position  at  the  hacienda  Buena  Vista,  five  miles 
south  of  Saltillo.  Here  after  three  unsuccess- 
ful attempts  by  Santa  Anna,  Taylor  gained  the 
most  decisive  victory  of  the  whole  war  and 
remained  in  undisputed  possession  of  the 
region.  Taylor's  bnifiant  victory,  handicapped 
as  he  had  been  b^  the  authorities  in  Washing- 
ton, suggested  him  as  a  possiMc  Presidential 
candidate  to  the  Whip  politicians.  Thurlow 
Weed  learned  from  the  *gcncrars  brother  that 
Taylor  had  alwajn  been  an  admirer  of  Clay 
and  preferred  home-nade  goods  to  foreign  iA* 
portations.*  Taylor  meetings  became  die 
fashion  throughout  the  country- ;  he  was  nomi- 
nated at  public  assemblies  in  Ohio,  Kentucky, 
Virginia,  Pennsyhania  and  elsewhere,  and  al- 
though he  had  never  even  voted  and  had  no 
views  on  political  topics,  supported  by  Wee<^ 
Crittenden  and  Stnthens^  he  gained  the  nomi- 
nation at  the  Whig  Cottvendon  (May  1848) 
over  the  claims  of  Webster  and  Clay.  Tn  the 
succeeding  campaign  Taylor  carried  eight  slave 
States  while  his  opponent  secured  seven.  The 
one  all-absorbing  question  after  the  inaugura- 
tion of  Taylor  was  the  question  of  what  should 
be  done  with  slavery  in  the  Territories.  Both 
parties  In  the  campaign  had  side-stepped  the 
issue,  the  Whigs  having  adopted  no  platform 
and  the  Democrats  having  trusted  to  the  well- 
known  views  of  their  candidate,  Lewis  Cass. 
President  Taylor,  although  master  of  a  planta- 
tion in  Louisiana,  admitted  anti-slavery  leaders 
in  the  Whig  party  to  his  ooinuel  and  William 
H.  Seward  became  his  confidential  adviser. 
The  Wilmot  proviso,  the  question  of  the  or- 
ganization of  the  Territory  of  Oregon  and  the 
admission  of  California  already  had  demanded 
immediate  attention.  Accordingly  the  first 
message  of  the  President  was  awaited  with 
interest  Taylor  already  had  made  up  his  mind 
to  recommend  the  admission  of  California  as  a 
free  State  and  his  fatherly  message  breathed 
with  devotion  to  the  Union.  But  Clay  and 
Webster  determined  to  take  matters  into  their 
own  hands  and  in  January  Clay  offered  his 

Elan  of  compromising  the  sectional  issue.  Txy- 
>r  characterized  the  Territorial  portion  of 
Clay's  measures  as  the  "Omnibus  Bill*  and 
was  preparing  to  oppose  them  when  he  died 
on  '>  luly  1^ 

Bibliography.— Stoddard.  W.  O.,  <2!achary 
Taylor> ;  Howard^  O.  <Zacha^  Tayhir> 
(in  <Gmt  Commanders  Series»>  1892). 
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TAYLOR,  I'a,  town  in  Lackawanna 
County,  on  il.i  i  ntral  Railroad  of  New  Jcr- 
Sey  and  liit  Delaware  and  Lackawanna  Kail- 
TOM.  It  is  situated  three  miles  southwest  of 
SerMttoo,  it*  chief  indiitthct  being  coal^nia- 
km  and  ailk^Rttllt.  Popi  in  1900  was  4^215  and 
m  1915.  n.><>!. 

TAYLOR,  Tex.,  town  in  VVilhamson 
County,  on  the  Missouri,  Kanasas  and  Texas 
and  the  Intmiatiemal  and  Great  Northern  rail- 
roads, about  30  miles  northeast  of  Anstin.  the 
capiul  of  the  Sutc.  It  is  in  an  lyericnlttml 
and  stockraisinj?  section.  The  chief  itiano- 
facturin^'  e«.tal>lishments  nrr  rottonseed-oil 
mills,  rotton-ci  mprrvvcs.  railroad  shops,  flour 
and  planinK  mills  There  arc  about  75  matiu- 
factorirs,  with  an  annual  output  of  over  $5*W,- 
000.  There  are  good  li.inking  fadHttCS  and 
newspapers.    There  are  large  shipmenls  of 

6 rain,  Tefretables.  rotton  products,  fmit  and 
vesfock    T'op  ?..1!4 

TAYLOR  INSTITUTION,  Oxford  Eng- 
land, Connected  with  the  unuersiiy,  is  de- 
signed mainly  for  the  promotion  of  the  study 
oi  modern  European  languages.  It  owes  its 
foundation  to  a  t>equcst  o{  Sir  Robert  Tajdnor. 
The  bnildinff  belonKing  to  it  was  erected  in 
The  institution  comprivcs  fcur  tr;u!icr- 
bhips  of  modern  European  latt^ru.t^t  -  .iiul  a 
litirary,  aH'i  thtrc  .iie  in  cuiuicctiou  with  it  a 
scholarship  and  au  exhibitiou.  It  is  under  the 
managcBciit  of  nine  caratonk  ftU  oi  whom 
nnistlie  nienhert  of  convocatioo.  The  library 
b  open  free  to  all  meaAten  of  the  university, 
and  other  Uterar>'  persons  may  he  admitted 
by  special  permission  The  curators  of  the  In- 
stitution ha^c  also  the  administration  of  a  fund 
bcqucithcd  hy  W  illiam  Tliomas  Honicr  for  the 
oicooraKement  of  (he  study  of  Iho  Pofiik  and 
other  Slavonic  Ullages. 

TAYLOR  UNIVSRSITY.  located  at  Ul>- 

land.  liiil  The  forcnuincr  of  the  uni- 
versity wav  the  Kort  W  a>  iie  f'enialc  C  ollege, 
orgviiiutd  in  IS-ki  at  l  ort  \V  .lyne,  Ind.  In 
IS^  this  culli-gc  united  wtth  the  Collegiate  In- 
fliilatiCB  at  thr  same  ohce.  and  became  a  co- 
eincalioiial  achool.  The  name  was  changed  to 
Tayikir  University  in  IflMi  In  1803  a  new 
charter  was  obtained,  and  the  vntversity  moved 
to  its  present  site,  the  citiiens  of  Upland 
donating  10  acres  of  e round  and  $10.00d.  It 
is  under  the  control  of  the  National  Associa- 
tion of  I.oral  Prcach<  rs  of  the  \(cthodl«>t 
E^scopal  Church.  It  was  named  for  Bishop 
Taflor.  the  Ant  Methodist  miasionaffT  hMmp 
to  Afrira  who  bMl  a  fMrt  in  ift  ontmiistlion. 
The  departments  of  the  imivefalty  are  the  cbI- 
lege  of  literal  arts,  the  aradrmv.  cr»Tnmi<«ir»Tird 
bv  the  State  av  a  hiirh  «^hool.  tho  Reade 
theolopiral  seminary,  tbr  -rbfx  l  ot  niiiti  .  tin- 
school  of  expression,  the  normal  department 
and  the  oommcrrial  de^iartmetit.  The  collevc 
offers  two  conrses,  classical  and  scientific,  lead- 
hnr  respcetlvelv  to  the  degrees  of  A  B  and 
BS.  A  part  of  the  work  of  each  foorse  i» 
elective  The  the«-vlcHriral  school  offers  two 
conrM»s :  the  KiuMivh  HiMe  and  th^  seminary 
course,  leadink'  to  the  dcwrfe  of  RD  A  \erv 
Strtnig  <ch<Kil  of  mn*ic  .irt  rrdited  hy  the  St  itc 
Teachers'  Training  Hoard  has  a  separate 
tiuihiing  The  rnars*  in  evpn-^Mon  requires 
ioar   ynars     The   cummerciaJ  department 


offers  two  courses  l»ot>kktcpiiiK  ;iiu!  vtetiog- 
r.iphx  The  spirit  of  ihc  roikt',  in  ni.irkcdlv 
rci^ous,  a  number  of  graduates  cver>  year 
bccMBe  misaionnries;  and  the  students'  reU- 
gioni  oiMwiisBlitini  are  strong.  The  library 
eomahn  7;Q0O  lohnuu.  The  stodente  average 
annually  340  and  the  faculty  19. 

TAYLOKVILLB,  111.,  city,  county-scat  ot 
Christian  County,  on  the  South  Fork  of  the 
San^mon  River,  and  on  the  Wabash  and  the 
Baltimore  and  Ohio  Southwestern  railroadv 
about  24  miles  southeast  of  Springfield  and  27 
miles  southwest  of  Decatur.  It  is  in  an  agri- 
cultural and  coal  mining  r<K'f>n.  and  has  coo- 
siderahlc  manufacturing  interests  There  is  an 
iron  foundry,  paper  null  an<l  manufactories  of 
wagons,  agricultural  implements,  chcmicak. 
brick  and  tile.  The  chief  shipments  are  coaL 
hay,  liveatocic  and  manufactures.  There  are 
eight  chnrches.  a  high  school,  graded  schoob 
and  a  public  librarj-  There  are  three  baidn. 
one  nalional  with  a  capif.il  of  J80,000,  and  two 
pri\-ate  banks.    Pop.  alout  5,446. 

TAYRA,  U-ra.  a  brown,  elongated,  weascl- 
lilce  fur-bearer  (CaiicUs  boritfra)  of  Mexico 
and  South  Amcnca,  which  sometimes  gathers  in 
large  bands.   It  ha^  a  long  bushy  tail, 

TAYTAY,  tl-ti',  Philippines,  (1)  pueMo. 
province  of  Paragaa.  island  of  Palawan,  on 
the  northeast  coast  on  Taytay  Bay.  It  is  the 
cWatf  town  of  the  province  and  is  pralerted  by 
a  fort  mounting  several  gutts  ana  cnpOMe  of 
arro-nrnodating  a  garrison  of  700.  Agricul- 
ture ati.i  fishine  are  the  chief  industries  Pop 
('estimated')  7.420  (2)  PueMo.  province  of 
KitaL  Luzon,  10  miles  cast  of  Manila.  Pop 

TAYUQ,  ta-yoop'.  Philippines.  pueMot 
province  of  raiiKastnan.  I.u/on.  m  the  extreme 
northeast  of  the  province,  near  the  Atrno  Ri>er. 
34  miles  cast  of  Ling;a:^xn.  It  is  on  the  high- 
w.iv  from  San  ChuBtin  to  AseOgaa.  P«9 
19,612 

TCHAD,  chid,  or  CHAD.  Africa,  a  larse 
lake  in  the  Sudan,  sitiiatni  at  the  common 

{'unction  of  Kamnun.  Hritish  Nigeria  and 
•rench  Sahara,  lat.  U"  .V..  lonu  14'  IL  It  hes 
alMiut  750  feet  4bove  aca-lcvel.  Its  area  during 
the  rainy  »ca<uin  is  about  30.000  square  miles, 
but  in  ihc  dry  tOMM  it  ihrialEa  lo  Ictt  thaa 
7.000  square  tnilek  and  is  theii  lurromWIed  hv 

\  ,>-t  marshr*.  while  the  rcmairiinc  wnter  i«  \er>- 
>halli..w.  iht  water  i*  drinkaMi..  .ilthnUkh  the 
lake  has  no  apparent  outlet ;  it  appears  to  \< 
gradually  drving  up  and  liahle  eventually  to  he 
a  desert,  iiarely  is  more  than  20  feet  of 
wnier  to  be  eacoanicrad.  and  tlw  marshy  areas 
inereaac  in  sne. 

TCHAIKOVSKY,  cbi  V'  fkc,  Peter. 
Ilich,  the  grra!e«t  of  Ri"-si.Tn  couuv  *rr*  K 
Voiin»k  eo\-eritmm!  \  intkn  7  Ntiv  Inri 
25  Dec.)  1840;  d  Saint  I'etersburgb.  6  Not 
IW.  of  cholera  His  father,  a  minitrg  ciigineet. 
had  no  intention  of  maldng  a  mo^ieian  ol  bm. 
but  had  him  ednrated  at  tne  Teehnolocfeal  Tn> 
siiiii'e  in  Saint  IVfersbiirg.  after  'civitic  whi-b 
be  nSr.iined  a  P'^^t  in  the  Mbitstrv  of  Tti^tice. 
Hn!  P'-'i  r  wa<  a  tri'""'!  ittM'cnr  \s-b'  p'ning 
in  ». -rial  circles  was  much  appreciafed  In 
IJ^I  be  wrote  to  his  <?ster:  *I  t<dd  >-mi  T  was 
stndying  the  tlMOfT  of  mnalc  with  mnstderabla 
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success.  It  is  generally  agreed  that  wuh  my 
micommon  talents  (I  hope  you  will  not  take 
this  for  mere  boasting)  it  would  be  a  pity  not 
to  tfv  my  hide  in  this  career.*  Shortly  there- 
after' he  entered  the  Conservatory,  where  he 
?oi  n  attracied  the  attention  of  Anton  Rubin- 
!ciii,  who  relaits  that  once  he  gave  the  young 
mi,  .1  iheme  and  asked  him  to  write  a  set  of 
.irianons  on  it.  He  expected  about  a  dozen, 
but  Tcbailcovsky  brought  him  over  200!  From 
Rnbmitein  he  also  took  lessons  in  orchestra- 
tion; the  instruments  on  which  he  practised 
were  the  piano  and  the  orpan  ;  also  tlie  flute, 
of  which  he  afterward  made  such  admirable 
use  in  his  ^Nutcracker  Suite'  and  other  works. 
His  talent  was  ere  long  generally  appreciated; 
in  1865  Laroche,  afterward  an  eminent  critic, 
referred  to  him  as  "the  future  star  of  Russian 
music";  this  led  to  his  bcitig  sent  to  Moscow  in 
18b6  to  teach  the  theory  of  music  at  the  newly 
opened  Conservatory.  Although  he  disliked 
giving  lessons,  be  proved  a  conscientious  and 
useful  teacher.  Thenceforth  he  devoted  most 
of  his  snare  time  to  composing;  but  although 
he  had  *an  almost  feminine  craving  for  ap- 
proval and  encouraprmcnt,'*  his  experiences 
were  Hltle  more  than  a  scries  of  disappoint- 
ncnts.  His  wordly  prospects  nevertheless 
steadily  improved  and  in  1877  he  married,  to 
Ibe  surprise  of  his  friends.  -The  hasty  mar- 
riage had  a  tragic  sequel.  The  union  was  not 
a  nappy  one.  and  the  pair  soon  separated.  The 
composer  was  so  despondent  that  he  attempted 
lo  cummii  suicide  in  such  a  way  as  to  avoid 
scandal  by  standing  vip  to  his  chest  in  the  icy 
hver  one  night,  in  the  hope  of  catching  a 
ifaldljr  cold.  In  tlic  following  vear  another 
vomaii  influenced  his  life^  in  a  happier  way. 
He  did  not  know  her,  and  she  preferred  to 
keep  her  identity  concealed,  but  she  put  aside 
for  his  benefit  a  sum  of  money  which  made  it 
possible  for  him  to  give^  up  his  Conscr\aiory 
classes  and  save  his  energy  for  his  creative 
work.  Many  mas^works  now  came  from  his 
pen.  He  had  never  cared  for  society  and  de- 
tested city  fife,  so  his  friends  were  not  snr> 
pnsfd  when,  in  188S,  he  took  a  house  near  the 
%illai:e  ot  Klin,  where  he  was  isolated  as  com- 
ptetely  from  the  world  as  was  W'af^nci  when  he 
wrote  his  'Meistersmger'  score  in  his  villa  near 
Lucerne.  He  became  known  as  "the  Hermit  of 
Klia,*  and  refused  to  see  any  one  but  friends 
and  siich  musicians  as  he  chose  now  and  thc.i 
to  invite  for  a  part}.  Ry  coiis'iitution  he  wus 
strong,  wiry  and  not  easily  fatigued,  he  was 
tend  of  (uitdoor  exercise  and  many  of  his 
musical  ideas  came  to  hint  on  his  walks.  He 
aged  much  as  he  nearcd  his  S(fs;  his  secant 
lair  grew  white  and  his  face  lined.  In  May 
1891  he  visited  America  and  gave  concerts  in 
New  York  and  other  cities.  Two  years  later 
he  Conducted  some  of  his  works  at  Ox  lord 
and  receised  (he  decree  of  doctor  of  music 
from  the  university.  In  the  autumn  of  18*^3 
the  world  waS  Startled  by  the  news  of  his 
death.  He  smvumbed  to  an  attack  of  cholera, 
•fter  a  short  illness.  There  were  rumors  oi 
(lis  having  committed  suicide,  but  his  friend 
and  biographer  Kashkin  di.scountenances  them. 

The  suicide  rumors  were  strengthened  by 
tbc  character  of  his  last  symphony,  which  is 
now  known  throughout  the  world  as  the 
*  Pathetic.'  the  most  lugubrious  of  all  sym- 
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phonic  works.  A  more  heart-rending  wail  of 
(.rief  than  its  adagio  lamcntoso  has  never  been 
heard;  and  as  this  slow  movenient,  contrary  to 
all  precedent,  closes  the  symphony,  it  seemed 
like  an  intentional  farewell  to  the  world. 
■This  music,*  says  Hunekcr,  "is  a  page  torn 
from  Ecclesiastes ;  it  is  tlie  cosmos  in  crape." 
Schubert  once  said  that  the  world  liked  best 
those  of  his  songs  which  were  horn  of  surrovv. 
It  was  the  doleful  sixth  symphony  that  made 
Tchaikovsky  famotis.  Seldom  has  a  work  so 
great  and  deep  wfni  so  instantaneous  a  success 
—  a  success  so  remarkable  as  to  tmduly  over- 
shadow his  other  five  symphonies  except,  to 
some  extent,  the  fifth,  which  resembles  the 
sixth  in  mo(jd  and  music.  Like  Beethoven, 
Tchaikovsky  is  greatest  in  his  orchestral  works, 
which  include,  beside  the  six  symphonies,  seven 
syinplionic  poems:  *Tbe  Tempest' ;  ^Franeesca 
(n  Rinrini*;  'Manfred*;  *Romeo  and  Juliet*; 
'Hamlet';  'Fatum';  'Lc  \'oyevndc.'  In  these, 
which  contain  some  of  his  liest  and  most 
mature  music,  he  manifests  his  sympathy  with 
Liszt  and  modern  program  music.  Among 
his  odier  orchestral  works  the  three  that  have 
become  most  lamow  are  the  ^l&li*  overture, 
the  /Marche  Slave*  and  the  *  Nutcracker  Suite,* 
which  contains  the  best  musical  numbers  of  one 
of  his  three  ballets.  His  11  operas  are  much 
less  modem  in  spirit  and  structure  than  his 
symphonic  works  and  the  only  one  of  ihem 
that  has  attracted  much  attention  outside  of 
Russia  is  the  fourth,  *  Eugene  Onegtn.*  It  has 
been  said  of  his  operas  that  *ittst  as  the  gra- 
cious beauty  of  Italian  melody  seemed  doomed 
to  pass  awav  under  a  new  dispen>aii(in,  it  was 
reincarnated  in  the  works  of  this  noriheni 
composer."  There  is  much  beautiful  melody 
also  in  some  of  Us  100  lyric  songs;  the  best- 
known  of  then  are  the  ^Spanish  Serenade,* 
*None  but  a  Lonely  Heart.*  *Why  so  Pale  are 
the  Ro<;cs.*  Not  a  few  of  the  sonps  arc  pot- 
boilers and  the  same  is  true  of  many  of  his 
pianoforte  pieces,  the  best  of  which,  liowever, 
deserve  to  be  better  known.  Pianists  neglect 
them  because  of  their  awkward  technique. 
Three  pianoforte  concertos,  a  violin  concerto, 
a  string  sextet  and  other  pieces  of  chamber 
music  must  be  added  to  the  list  of  his  com- 
po.siiions.  His  work  as  a  whole  is  characterized 
by  a  remarkable  variety;  now  it  is  classical, 
even  old-fashioneu,  now  ultra-modern;  now 
Ku^ian.  now  cosmopolitan.  German  critics 
have  described  liis  s^pbonies  as  rough, 
patchy,  barbarous,  nihihstic ;  but  music  lovers 
the  world  over  arc  showing  a  keener  insight 
and  arc  learning  to  love  this  Russian  music  as 
they  le.irned  to  love  the  Poli'-h  music  of  Chopin, 
the  Hungarian  of  Liszt,  the  Norwegian  of 
Greig.  The  authontative  life  of  Tchaikovsk>- 
has  been  written  by  his  brother  Modest.  A 
shorter  yohme  (in  English)  by  Rosa  New- 
march,  includes  extracts  from  his  critical 
writings  and  diaries.  Con.sult  also  Kashkin, 
*  Reminiscences* ;  Hunekcr,  'Mezzotints  in 
Modern  Music';  Riemann,  'Geschichte  der 
Musik  scit  Beethoven.*  A  'Catalogue  Them- 
atique'  of  the  compositions  is  issued  by  Jur- 
genson.  Moscow. 

HfNRV   T  FlNCK, 

Musical  Editor  New  York  *t:  iHui</  Post.* 

TCHEKHOV,  Anton  P.  See  Chekhofk; 
Cherry  Orchabo,  Tmb;  and  Sea  Guu,  Tms. 
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TCHIKUN-  TEA 


TCHIKUN,  an  American  Inctian  tribe  of 
the  Apache  <q.v.)  family,  formerly  residing  at 

Hot  Springs,  N'.  Me-x. 

TE  DEUM  LAUDAMUS.  le  de  um  la-di  * 
mus.  or  more  abbreviated.  TB  DBUlf,  U  the 
hwuiiiiiig  of  the  hymo  of  praise  ustiany  a»* 
cmed  to  Satnt  AniDrose  and  Saint  Augttsiiae, 

althouph  it  cannot  be  traced  farther  back  than 
the  end  of  tlu-  3th  century,  while  Saint  Aufnis- 
tine  (lit<i  in  430  The  opening  words,  meaning, 
•W'c  praise  thee  as  God,*  show  that  it  was 
originally  a  hvmn  to  Christ,  hut  it  is  now  al- 
ways rcfjarded  as  a  hjrmn  to  the  Father,  the 
English  version  beginmnR,  'We  praise  thee,  O 
God.*  In  addition  to  its  place  in  church  serv- 
ices it  is  often  sttng  on  particular  occasions,  as 
on  the  news  of  victories  and  on  hi(^  festival 
days.  Among  the  great  composers  of  music 
for  this  hymn  are  Husc,  Namaann,  Uayda  aad 
Handel. 

TEA,  an  evCKrem  shruh  or  small  tiTC 
(Catm'Uta  iAm)  d  toe  order  (  Ttrnstrmmmum). 
The  plant  natttrally  attains  a  height  of  30  feet, 

but  under  cultivation  is  prunnl  so  thai  it  rarely 
exceeds  five  feel.  It  hear?.  bticcoUte  leaves 
about  four  inches  lonK  and  radu  r  I.irgc  fragrant 
white  flowcr:>  singly  or  in  x^o>,  or  threes, 
mostly  in  the  axils  of  the  leaves.  It  is  a  native 
of  India  and  China,  and  has  been  cultivated  in 
the  latler  ootmtry  more  than  2;j000  jreart.  Oi 
aevefal  wcqgniaed  species,  anly  two  have  he- 
come  eonmerdally  ▼sloaMe:  C.  theo.  var. 
Bohca,  and  C.  thfa.  var.  ftn'/if  The  I.iitrr  is 
indigenous  to  India,  the  former  recognized  as  a 
h)i  rid  ot  Chinese  species,  peobsb^  with  the 
original  Indu  variety. 

Cultivatioik— The  ground  on  which  a  plan- 
tation of  tea  is  to  be  set  out  is  dug 
over  in  trenches  to  the  depth  of  at  least 
18  inches,  and  24  inches  Is  preferred  if  the 
expense  —  about  double  —  is  not  deterrent.  As 
the  pl.mtatioti  is  of  a  pcrm.4i:t  tit  rharactcr.  in- 
tended tor  a  productive  period  of  profublv  M) 
je.ir--,  I'.iry  cfTurt  in  ni.ni".  to  ha\c  the  sod  in 
the  best  of  condition,  and  well  manured  The 

Elants  are  taken  from  a  nurserv  where  thry 
ave  been  grown  from  seed  for  from  six  to  12 
months,  and  set  four  feet  apart  both  ways  for 
*hiU*  culture.  Where  the  crcmnd  is  especially 
favorable  the>'  are  set  five  feet  apart.  On  poor 
soil  the  'hedge*  sy»tcm  i-  pt.u;;'  1,  the  plant- 
heing  three  feet  apart  in  th.  lu.J^;t.  and  the 
hr<lges  live  feet  apart  The  plant  has  a  tap-root 
»l<  spending  eight  to  lU  feet  into  the  earth.  From 
this  the  feeding  roots  ramify  in  all  directions 
The  cultivatioa  consists  in  keeping  the  Kround 
loose  and  free  fimn  weeds  by  surface  nocing, 
and  once  a  year  trenching  the  soil  from  111 
inches  in  depth  between  the  rows  to  nine  inches 
r.i  \t  the  •i  iillar"  of  the  I'lant*  This  is  done  tii 
the  late  .iiiiiimn,  ju-i  after  pruning,  and  tht 
prunii-L--  .il'  ml:  with  Rrcen  manure,  prefrrahly 
from  h  K^nniiHius  plants,  are  spaded  under 
Thrse^  pruninRs  are  estimated  to  restore  to  the 
soil  'i5  poun<ls  ni  combined  nitrc^n.  .Vi  pounds 
of  potakh  and  l'>6  pounds  of  phiophorK  add 
per  acre.  The  pnmaag  is  done  tdbile  the  plaat 
\%  pa«Mve.  usudilly  in  December.  Ob  the  hill 
planlalions  pruning  is  done  .itmually  on  level 
garden*,  r\ery  other  vear  or  every  third  >-ear 
the  prjitix-  I,,  iiig  111  (.rune  altirnatelv  one- 
half  or  onr.fhinl  .,i  ihr  pUiitation.  The  un- 
pnmcd  trees  furnish  the  wnatler  leaves  and. 


therefore,  the  higher  grade  tea.  and  '.hi-.r 
flushes  come  earlier,  thus  extendtni:  the  pvlt  i.^ 

vo.i^on  Oil  new  plantation-  (irur.in^  \<c 
»h<  n  ;hc  trtcs  are  \2  to  IS  month>  old.  a:  vkh 
time  the  centre  -tern  is  cut  down  to  »rh:n  ri  ae 
iiuhes  or  even  SIX  inches  alxjve  the  ground  — 
'he  o'  jri  !  '  eing  tO  product  a  growth  of  mjcy 
branches  and  twigs,  and  thus  a  larger  bulk  wt 
leafage  which  may  be  clucked  without  injury  to 
the  plant  The  second  pruning  lakes  off  e\rr)- 
thing  to  a  level  of  18  inches  above  ttie  groo  id 
,\s  miirh  of  the  tea  is  picked  by  chilJrrn.  ht 
height  of  the  plants  in  such  localities  u  re- 
stricted to  }i)  inches.  A  very  small  plucking 
made  the  second  year,  and  the  third  year  i.ke 
yield  is  alieiut  150  pounds  per  acre.  The  fu'! 
yield  of  about  400pounds  per  acre  bc«ias  with 
the  fifth  year.  The  plant  continoes  to  vii!! 
well  until  its  10th  year,  when  it  i»  cut  an« 
and  new  sprouts  <leveIop<d  from  the  trurils 
This  prcKTc-s  is  rcjie.ited  uniil  tln^  [/.antatioo  i> 
JO  years  old.  when  it  i»  removed  aud  new  piam« 
Kt  out 

Plttckiii^—  Pluddag  b  as  operatioo  aoces- 
sarily  done  l>y  hand,  and  requires  judgment  as 

to  the  amoimt  of  leafage  that  ina>'  be  removed  a: 
one  picking  without  halting  the  normal  growth 
of  tlic  plant.  The  plucking  lollovn  the  'ilu-Uv.* 
that  is,  the  springing  into  leafage  of  the  ter- 
ninuil  l  ud-  .ifter  tin  win'cr  rest  The  s<xi-<  i 
flush  in  the  season  is  the  leafing  out  oi  the  'up 
axillary  buds  on  the  stiunps  of  the  icrmmal 
bud-stems  mnovcd  at  the  first  pickioK.  The 
succeeding  flushes  are  not  well  iwirted.  U* 
there  are  generally  10  and  sumctin-.cs  I '  in  ife' 
course  of  the  greiwiiii;  sca-on  In  a  wc.Ic»t- 
dend  plant. ition  the  tree-  aie  iiliKkr.j  o»cr 
ahout  JO  tinus  during'  the  ^axni.  with  the  its- 
tent  of  getting  the  leaves  while  in  ihrir  rm 
IksI  condition.  The  hud  produces  the  fior«' 
quality  of  finished  tea;  the  partly  opened  lea' 
next  below  it,  being*  slight^  less  vahiablc,  «aJ 
the  nest  leaves  below  disttnctly  coarser.  The 

u.-nal  practice  i-  to  pluck  the  hud  v*ith  the  t«»- 
adjacent  open  le.t\cs.  Plantations  which  prt>- 
duce  only  the  highest  grade  of  tt.t  piink  th: 
bud  and  one  Uaf.     Many  growers,  howetrtr. 

filuck  the  bud  and  the  first  three  leaves.  The 
irst  tew  crops  arc  thus  very  large,  hut  the 
endurance  of  the  plantation  is  seriowJv  af- 
fected, and  the  net  profits  verv  dccidrdhr  le- 
dticed.  The  quality,  nowever.  does  not  AtptmA 
whoth  iijxin  the  [jIiii  kin,.; .  much  »lei)eii>i^  ujwo 
tlu  >oil  4iid  liu  Jini.iu  The  a\ cradle  tnci«i  It 
aI>out  tuo  and  otu  half  OimoeS  Oi  fiTTMTinl  Kt 
per  plant  per  sca>oa. 

Proprsiing  —  The  handling  of  the  sea 
leaves  alter  plucking  is  determined  fay  the  feini 
of  finished  tea  to  be  piodaced.  In  the  case 
of  liUick  tea  the  leaves  are  wilted  or  wnhrrtd 
on  tra)^  in  a  drai!k;ht  of  dry  cool  air  often  pro- 
duced b>  f.iii-  IIuh  i-  con'inued  until  tb^  leit 
is  -lift  .iiid  tl.iccid  Th<  .4vrrage  time  re«juued 
lor  wiiheriii.-  js  I.S  hours  Ic-s  than  that  tkir« 
not  allow  su.nu  tcnt  devt  lopmeni  of  the  peoika' 
enzyme  retjinrtd  uix  the  suhsequtnt  fenncaU* 
tiim  upon  vvh.  h  the  flavor  of  ihc  finished  tea 
so  largely  d<.|  vi.d>.  Withering  is  followed  br 
rolling  an  tai  "e-  o;  ^raiutt,  the  tnotioii  of  fbc 
rt>ller.»  being  to  ciu^h  the  cells  of  the  leal  »;tb- 
ou'  breaking  it-  itni.  tiire  In  this  piixr—  of 
roliing  the  haves  iuculi iiiAily  rtcct\-e  lh«  Jisr- 
actenstic  twist  notinable  in  fimsbed  tea.  The 
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tune  ocrupied  in  roUuu;  is  from  20  to  40  min- 
otes.  The  lonres  are  tnm  run  thnNu^  a  siftar 

which  grades  them  into  sites,  ana  dwn  are 

spread  upon  glass  or  p:lazed-tile  tables  to  fer- 
ment.    iJuriiiK  this  process  they  arc  covered 
with  cloths  freshly  wrung  out  oi    old  water 
The  time  required  for  proper  tcrmctuation  de- 
pends upon  the  |>revious  development  of  the 
tenneiit  during  withering,  and  may  take  from 
two  to  six  hours.    The  tetnperature  n  kept 
scrupulously  to  85°  F.,  or  slightly  below,  and 
the  time  oi  completion  is  determined  by  the 
odor,  which  at  first  rcsemhlcs  chopped  rabha>;e, 
but  becume^  fruity,  resembling  that  ot  fine  ripe 
apples.     Lightly  fermented   tea  yields  when 
finished  a  pale,  pungent  infusion,  the  |nm- 
gcnce  due  to  an  excess  of  tra fermented  taniuti. 
Fully  fermented  tea  yields  a  deep-colored,  soft- 
flavored  liquor  of  ^ood  body.    The  best  tea  is 
that  which  reci  ivcs  a  medium  fermentation  aii  i 
has  in  consequence  a  brisk  taste,  with  high 
flavor  and  aroma.  The  final  step  in  the  process 
is  drying  the  leaves  rapidly  to  check  furtlieF 
fermentation.   The  trays  go  first  to  a  porition 
near   the   furnace   where  the  temperature  is 
260°  and  thence  travel  away  from  the  source 
of    heat,    finishing    where    the    heat    is  at 
100*.     In  many  factories  a  second  firing  is 
given  after  a  few  days,  and  this  is  considand 
to  enhance  tlie  ultimate  qtiaiiQr  of  the  taa  «s 
it  comes  into  the  market  after  overseas  trans- 
portation. 

Before  packing  the  hnished  tea  is  sorted 
over  by  hand,  and  vagrant  bits  of  stalks  and  red 
leaves  are  removed.    It  is  then  sifted  into 

Srades.  In  the  ordinary  factory  these  are  liwe: 
;roken  Orange  Pekoe,  Orange  Pekoc^deoe, 
Pekoe  Souchong  and  Pekoe  Faimings.  The  first 
is  composed  almost  wholly  of  terminal  buds  and 
broken  portions  ot  the  youngeitt  and  tendercst 
first  leaves ;  the  second  is  of  the  smallest  leaves 
and  a  few  buds;  the  third  and  fourth  grades 
are  of  the  coarser  leaves,  and  the  Soadmng  is 
ustiaMy  chopped  up  to  show  a  smaller  range  of 
s:ze  in  the  market.  The  Fannings  are  the  finer 
fragments  and  dust,  used  chiefly  in  the  aKUUlr 
facturc  oi  catteine,  or  of  "brick  lea-* 

Green  Tea.—  In  the  manufacture  of  green 
tea  the  freshly  plucked  leaves  are  thrown  dir 
rectly  into  a  roasting  pan  at  a  temperature  of 
250'  and  are  kept  tossinp  about  until 
flaccid,  when  they  are  emptied  upon  a  mat  of 
bamboo  aii<i  rolled  by  hand  They  are  then 
dried  quickly  over  a  charcoal  fire  The  older 
leaves  arc  deficient  in  proper  color  and  are 
treated  with  small  quantities  of  Prussian  bltt^ 
indigo  or  soapstone.  The  former  teas  are  called 
'natural  sreen,"  or  "unfuiishcd  jjrccn,"  in  con- 
trast with  the  doctored  Icfivci,  which  >^o  under 
the  title  of  "true  ^'ret  n*  or  *'finishc<l  i^Tcen." 

Oolong  tea  is  prepared  by  a  combination  of 
the  two  methods,  being  slightly  withered  and 
lightly  fermented  and  then  treated  as  for  green 
tea. 

Brick  Tea  is  a  condeosed  preparation  of  the 
coars-er  haves  and  even  the  prunings  ot  the 
plantation  These  are  panned  and  steamed, 
and  then  placed  m  piles  under  cloth  covers.  A 
peculiar  ferment  rescmbKng  a  black  fungus 
spreads  tbrottgh  the  tnass,  which  is  then  sorted, 
nixed  yvith  a  gtutmous  rice  paste,  li^rhtly 
steamed  and  then  pressed  into  molds  tour 
feet  long,  nine  and  one- fourth  inches  wide  and 
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four  and  one-fourth  inches  deep.  Three 
^bricks'^  are  made  in  this  depth,  oontainiiig 
when  dry  four  and  one^alf  pounds  eadh.  An- 
other form  of  brick  tea  is  made  into  tablet 
form,  four  and  one-half  inches  square  and  one 

and  one-fourth  ifiches  tUck  and  wei^ng  hall 

a  pound  each. 

Tea  Cttlture  in  the  United  States.---  In  the 
United  State*  the  first  tea  shrub  was  planted  at 
Mtddleton  Barony,  S  C  ,  in  ISOObythe  French 

botanist  Michcaux.  It  was  s-ill  living  at  the 
close  of  the  19th  ctntun.-,  when  a  was  ah<nit  15 
feet  hiph.  In  liS4^  experiments  were  made  upon 
an  extensive  scale  by  Junius  Smith  of  Green- 
ville. S.  C,  and  in  1858  the  government  engaged 
Robert  Fortune  to  collect  tea  seed  for  distribu- 
tion in  the  South.  These  experiments  were  cut 
short,  the  former  hy  the  death  of  the  experi- 
menter, the  latter  by  the  Civil  War.  About 
!K^0,  the  I'liiti  l  States  Department  of  Ay^ri- 
cultnre  commenced  experiments  which  were 
abandoned  owing  to  various  changes  in  the  staff 
and  the  distance  from  the  managing  headquar- 
ters. About  10  j-ears  later  Dr.  Oiarles  U. 
Shepard  of  Summrrville,  S.  C,  devoted  his 
private  means  to  tea  cxj)erimentation.  His  opin- 
ion was  that  the  pre\-ious  experiments  had  not 
been  conclusive  and  that  the  production  of  hirii 
grade  teas  at  a  pix>6t  to  the  grower  could  be 
acconqtKshed  in  many  Southern  States  and  that 
a  demonstration  would  attract  capital  to  the  in- 
dustry. Once  demonstrated  as  profitable  he  be- 
lieved that  the  industry  would  furnish  employ- 
ment to  many  thousands  of  people,  especially 
women  and  children,  and  would  make  valuable 
jarge  areas  of  land  which  jriclded  little  or  noth- 
ing. In  1900  he  had  ahout  60  acres  planted  to 
this  crop,  a  factory  fully  equipped,  a  trained 
band  of  pickers  and  facilities  for  meetintr  every 
requisite  from  plantitiir  to  hnal  sale.  In  1900 
the  >  icld  was  about  5,000  pounds  and  when  the 
present  area  reaches  full  bearing  the  anmial 
OtitiNit  dwuld  be  move  than  12,000  pounds. 

The  tea  plant,  though  a  native  of  a  sub- 
tropical chmate,  will  succeed  at  hi^'h  elevations 
in  tropical  countries  and  some  of  the  numerous 
varieties  will  even  withst^ind  frost.  In  South 
Carolina  the  plants  have  resisted  a  temperature 
of  xero,  but  tnc  yield  was  lessened  for  the  next 
two  years.  This  is  the  lowest  recorded  tem- 
perature in  that  locality  during:  150  years. 
Ample  water,  especially  duimn  ihc  Icai-iormiiig 
season,  is  essential.  This  is  supplied  in  the 
East  by  copious  rums,  but  in  the  United  States, 
where  the  rainfall  is  less  than  one-half  the 
Eastern  annual  average,  the  deficiency  is  tnade 
ijp  by  improved  methods  of  tillage  or  bv  arti> 
ficial  irrigation  or  both.  In  the  F.ast  the  tea 
gardeui.  are  g^^ncrally  planted  on  high  ground 
or  slopes  so  as  to  permit  the  excess  water  to 
seep  away;  iu  America  tlicy  are  planted  on 
rather  low  ground  such  as  well-drained  pond- 
beds  and  swamps.  Such  lands  are  also  natur- 
fjfy^  ridi  as  a  nde  and,  therefore,  demand  lesa 
initial  application  of  fei  tllizers. 

History. —  The  hi.siory  of  the  tea-frrowin^ 
industry  is  said  to  liavc  commenced  in  Korea 
before  the  4th  century  before  Christ,  and  to 
have  readied  Japan  more  than  1.000  years  later. 
Tea  was  unknown  to  £afopeans  until  the  16th 
cen  tury  when  Maffel.  a  Portuguese,  mentions 
it  in  his  *TIisfori;e  Tndic.e'  as  a  jjrodiict  of 
Japan  and  China    Not  until  161. S,  however,  was 
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11  mrdiioncd  l»y  an  F.nRlishman.  when  Wickman 
wrolr  ahoul  it  in  a  Icticr  now  owned  by  ihc 
East  India  Company  During  that  century 
■malt  qaanttties  found  ihrir  way  as  presents  to 
wealthy  Londoners  or  later  into  the  markets 
where  they  comnuuided  ilO  or  a  pound  In 
16&7  »  conndciable  qautitjr  wa«  pardaaed  by 
Thoflias  Garraway,  who  cipencd  a  <ort  of  res- 
ttUlfant  where  the  bcAeraKC  was  served  As  the 
importations  itirrraNcd.  the  customs  and  the 
excise  each  aftixed  dutic'>  At  one  time  (1660- 
89)  a  duty  of  Kd  a  gallon  was  le\icd  upon 
the  beverage.  And  somewhat  later  5s.  plus  an 
ad  valorem  duty  of  3  per  cent  was  also  opera- 
tive. The  American  tea  trade  be^an  in  17M 
and  within  three  yean  had  devchmed  to  aore 
than  1. 000.000  pounds.  The  firit  dirert  impor- 
tation from  Japan  came  from  Yoki li  ir  i  to  San 
Francisco  in  1868.  Since  1870  the  annual  avcr- 
ai{e  importatMNi  is  aowewhit  in  CSUCU  of 
$i.=;.noo.ooo 

From  the  beginning  of  the  commerce  in  tea. 
China  has  held  first  place  as  a  producing  and 
exporting  conatiy.  The  dioicest  grades,  how- 
ever, are  probably  tmlcnown  in  America,  but  are 
eonstuned  mostly  at  home  or  in  Russia,  where 
they  command  enormous  prices  The  reasons 
asstjrned  tor  the  non-exportation  to  distant 
CKUntrus  ,itc  that  ihc  ijn.tlity  ii^ti.illv  deterio- 
rates during  long  transportation,  and  that  some 
lands  do  not  keep  well  unless  hif^ly  "fired.*  a 
ptoccu  which  impairs  their  flavor.  The  in- 
dnstiy  attracted  die  atttntioa  of  the  English  in 
hudu  and  in  1836  Royle  and  Fakxmer.  British 
botanists,  commenced  in  Ceyk>n  to  experiment 
upon  an  extensive  srale.  The  rc<^ult  was  sev 
eral  brands  of  tea  which  wi  re  superior  to  many 
of  the  Chinese  teas.  Ceylon  l>egan  to  m.»rket 
tea  in  1873  and  the  industry  there  has  continued 
to  thrive.  Tea  has  been  grown  more  or  less  in 
other  tub^rankal  and  tnipical  climates,  noisbbr 
in  Sooth  Africa,  where  somewhat  than 

a  dome5tir  supplv  is  raised 

The  lark:e  number  of  plants  \>.ho»c  leaves 
have  }><-en  used  .is  substitutes  ;or  t«  .i  m.i\  be 
grouped  as  rt&emlding  or  not  resembling  the 
real  plant  in  composition.  The  liest  known  of 
the  lotmer  are  as  follows:  Mate,  Paraguav 
tea,  Jesuits^  or  Saint  Bartholoaaew's  tea.  wnicn 
is  obtained  from  th«  leaves  of  a  South  .Ameri- 
can species  of  holly  (Ilex  paraguayenxis^ 
This  is  extensi\rly  used  in  v.irious  South  .-Vmer- 
ican  fduiitfus.  especially  in  the  .Xrieentine  Re- 
public, where  the  anooal  cotisumption  is  esti- 
mated at  U  pounds  per  capita,  or  about  27.(V«>  • 

000  pemds.  Kola  not.  eoffce  leaves  and  enar- 
ana  are  also  uoed.  but  to  a  smaller  extent  The 
principal  ^ubsritnte^  unlike  tea  are  prohably 
S nan  tea  (  S'uri/r<u;,>  ,  rai  u/l  /kj ) .  (  bilean 
\<  \  I  f  urffma  Mijnt  ^,  Xpp.il.o  bi.m  te.4  ( /'nm'j 
(jlrJ'r,:  \ ,  Trinidad  tr.i  (  /  tiy.  ni.i  f 'ifij  i  ,  I  .it>- 
ratlor  tea  (l.fdum  bustfohum),  and  New  Jersey 
Ira  (Ceanothus  amerifmmt).  The  last  was 
u«rd  during  the  War  of  Indepcfldcncc  and  al«o 
dtinng  the  War  of  the  Rebellion  It  i^  de- 
^  nSicd  a*  *a  gO''»d  sti'isMfine   for  indifferent 

1  I  .<  k  tea.*  The  leaves  ot  the  partridge  berry 
<.\f>t.hi-U0  rtftuM}  are  sometunes  mrd  in 
Amenta 

In  convrrvatorirs  and  grembtmses   tea  is 
often  grown  a*  ornamental  pbtnts  and  .is  >.l> 
jrr««  of  interr«l    The  pbal-  art   nian.i^(  d  like 
their  rk**e  relalivev.  the  rameUiav  but  art  less 


popular  because  more  limited  in  their  uses,  es- 
pcct.illy  because  their  flowers  are  axillary  and 
heiu-'  'rss  useful  for  cutting  than  those  of  the 

cafTM  i'liM 

Production. —  The  world"*  annual  produc- 
tion of  finished  tea  amounts  lu  Mjmething  over 
aOO^OOOyOOO  pcuods,^  The  WorM  War  so  alected 
production  and  shipment  of  the  crop  limt  it  ts 

necess.irv'  tn  t:ikr  rbe  fi>:urrs  m'  production  for 
1912.  as  beiMf  'he  Ut«st  complete  record  under 
normal  con'iiiums,  to  form  an  accurate  idea  of 
the  tea-growing  industry  In  that  y<^r  the  arras 
de\oted  to  tea  were  as  follows     China,  5.I2D.- 

000  acres  (approximately)  ;  India.  575.000 

of  which  354.276  acres  were  in  Assam;  Ccyfca. 
about  J95J00O  acres;  lava,  nearly  100.000  acres; 
japan,  abem  tOO.OOO  acres;  South  Africa 
(Natal  and  NyassaLmd)  Jn-m  4.fOll  arrcs  The 
crops  sold  in  the  worlds  m.irktts  from  these 
producing  countries  amounted  to  a  grand  ?o*a! 
of  7JI.OO0.LU)  pound*,  contnbuird  ihns  !n<ba. 
295.000.00t)  i>oun<ls;  Cevbn.  1  •y.?.0O0.(W)  pfuin  !-. 
China.  ll2.0Q(MX»nooods;  la^a^  tifiSJOJKO 
pounds :  Japan,  43jnMMI0O  pounds;  Ponnosn.  2l- 
O0O.00O  pounds 

CoastunptioiL. —  The  chief  purchisin;;  comi- 
fries  of  the  l'J12  crop  were:  I'nited  Kingdom, 
2'>=;.(I«',0tlO  iH)unds;  Russia.  147.000.000  pounds; 

1  nited  States.  83.000.000  pounds;  Canada.  34.- 
000.000  pounds;  .\usiraHa.  29.000,000  p,rtir,«is; 
Holland.  I2.000.000  pounds;  Germany.  '^'.OOO.OOO 
ponnds:  N  ew  Zealand.  7.000000  poonds:  South 
Africa^  7.000.000  potmds.  In  per  capita  con- 
sumption the  British  Fmpire  a<  a  whole  was  in 
remarkable  degree  the  largest  consumer,  the 
average  Ining  6-2  pc>unds,  about  10  times  tbr 
per  capita  consumption  of  all  the  rest  of  the 
world  put  together  (excluding  the  United 
States).  For  the  individual  countries  the  per 
capita  coosumation  figures  were:  New  Zea- 
land, 7 A  pounds ;  Australia,  6.8  pounds ;  L'nited 
Kingdom.  64  pounds;  Cansida.  4  3  pounds ;  Hol- 
land. 2  1  pounds;  South  .\frica.  12  (lountls; 
I  nited  Stales.  O'J  pound;  Russia.  0 'i  pound: 
(iirm.'in\.  0  1  pound;  F-"r.iT:re.  I'l'"  iKiuriJ 

Inftision. — .\s  found  in  ilu-  market  tea 
yields  from  31  to  49  per  cent  of  its  substance  to 
an  infusion  with  boiUng  water,  the  Imfian  teas 
giving  slightly  more  tMUi  the  CtyUm  teas,  and 
tht  fiiina  leas  slightl>r  Icss.  In  this  water  ex- 
trurt  the  tannin  constituent  ranges  from  14 JJ 
p«r  cent  in  India  tea^  and  12  29  per  cent  in 
CeyKin  teas  to  V)  p«  r  c<  ni  in  China  teav 
(With  thorough  fermentation  the  proportion 
of  tannii^  would  fall  below  5  per  cent)  Caf> 
feifw  vwies  from  278  to  384  per  cent  in  Indh 
leas,  and  ranges  op  to  4.14  per  cent  in  Cevlan 
tea  and  4  01  per  cent  in  tea  dost   In  mskint 

the  infusion  fur  >>r\eraue  purpose*  the  fifM~a 
flavored  tea  is  prodiKtd  by  pouring  fresh  and 
actively  boilinv;  water  upon  the  dry  leaves  and 
allowing  it  to  stand  not  longer  than  one  and 
one-half  minutes,  when  the  infusion  should  be 
immediate^  poured  off  the  grounds.  Tim 
brief  infuMOn  is  soflieiently  ienf  to  absorb  prat* 
tically  all  of  the  delicate  essential  oil  which 

five*  the  tea  its  parrictilar  flavor  It  is  ako 
>ng  etKingh  to  dissoKr  t>ut  siifTi.-ient  of  the 
tannic  a<-;d  to  m.<kc  thr  taste  spritfhtK',  wt'b.u:? 
Ixink;  .i-tnngint  Tlie  intu-ion  wiH  .i!»<  coi 
t.«in  aUiut  fuor-fifths  of  the  contained  caffeine 
The  strong;  failing  quality  preferred  by  sooM 
tea  drinkers  is  gained  by  a  mt  nriimH  infaM^ 
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whidl  cfissolvcs  a  large  proportion  of  tannin, 
bat  at  the  expense  of  the  volatile  oil  of  the  tea 

which  is  dissipated  by  the  continued  heat.  In 
moderate  quantities  tea  as  a  beverage  is  not 
considered  harmful,  the  average  dose  of  caf- 
fiinc  hcinj?  mildly  stimulating,  and  the  tannin, 
owing  to  its  transformation  to  gallic  acid  in 
die  intestinal  tract,  being  innocuous.  "There 
is  also  a  valuable  proportion  of  albuminpid 
extractives  in  the  infusion,  and  the  water  im- 
bibed is  a  necessity  to  the  continued  health  of 
the  system. 

Imports.-- The  imports  of  tea  into  the 
Uaited  States  for  the  fiscal  year  ended  30  June 
1918  reached  the  record  figure  of  151,314,932 
pounds,  despite  the  prreat  difncultics  of  a  scarce 
and  expensive  ocean  tonnage.  The  value  of 
the  importation  was  $30,889,030.  Of  tfic  whole, 
52,90fi,474  pounds  came  from  Japan;  44,540.467 
pounds  from  India  and  Ceylon,  and  21,082,866 
pounds  from  China. 

BibUographv.— Bald,  C.  'Indian  Tea:  Its 
Coltttre  and  Hanofacture*  (Calcutta  1917) ; 
Browne,  F  A.,  *Tea»  (London  1912);  Gray, 
A..  'The  Little  Tea'  Book'  (New  York  1903) ; 
Jumellc.  M  ,  'Lrs  Cultures  Coloniales'  (Paris 
1Q13)  ;  Planters'  Association,  'Tea  in  Ceylon* 
(Kandv,  Ceylon,  1912)  ;  Tea  ami  Coffee  Trade 
Journal.  *Table  of  the  Principal  Kinds  of  Teas> 
(Vol.  X,  pp.  W6-197.  New  York  1906)  ;  United 
States  Plant  Tndusti^-  Bureau  Bulletin  234.  *The 
Culture  and  Manufacture  of  Tea  in  the  United 
States*  (Washington  1912). 

M.  G.  Kains, 
Crop  Expert. 

TEA,  Varieties  of.  Teas  were  named 
mostly  after  the  pl.ice  oi'  oriKin,  as  Japanese 
tea.  including  all  from  that  country,  but  more 
specifically  a  brownish-green  leaf  tea,  '  well- 
twisted.  The  qualities  are  indicated  as  Ioiir- 
teal.  wtiy  or  well-curled,  light-colored,  etc. 
Ceylon  tea  is  named  mostly  after  the  large 
plantations  there;  the  varieties  are  termed 
pekoes,  pekoe  souchongs,  souchong,  congon, 
broken  leaf,  etc  ;  the  congou  is  rilack.  the 
souchong  a  black  inclining  to  red,  the  pekoe 
black  with  yellowish  tips,  while  the  red  leaf  is 
known  as  loisow.  The  hyson  is  a  large-leaved 
green  tea:  the  hyson  skin  is  the  remnants  dis^ 
covered  in  putting  up  hyson.  Oolong  tS  a 
greenish  yellow  tea.  and  Twankay  a  yrien  tea 
lightly  or  impetfictlv  rcdled  Hohea  is  a  stand- 
ard black  tea  gathered  three  linns  a  year  from 
old  plants.  The  variety  largely  adv.  rti>ed  as 
^English  breakfast*  is  souchong,  while  imperial 
is  any  good  Mnish-green  tea,  long  leaf,  tighi- 
rolkn  Imperfect  teas  are  named  in  the  trade 
as  broken  leaf,  dust,  ends,  fannings,  etc. 

TEA  IN  AMERICA.  About  1880  the 
United  States  Department  of  Agriculture  estab- 
lished a  small  tea-growing  plantation  near  Sim»» 
mcTA-ille,  S  C ,  and  vanoiM  varieties  were 
raised  in  an  expirimental  way.  Later  the  plan 
was  extentled  and  the  Pinehurst  Tea  Gardens 
opened  in  the  suburbs,  being  supplied  with  native 
tea  grown  on  a  tract  of  about  100  acres  and 
noittifa^red  and  cured  by  competent  people. 
Further  esracriments  were  made  at  a  place 
christened  Tea,  in  Colleton  County.  S.  C,  and 
at  Pierce,  Texas  While  it  was  found  possible 
to  ^row  (jood  ita^  :nid  to  cure  them  satisfac- 
torily, it  was  apparently  impossible  to  produce 
tlicm  in  compeution  witti  the  teas  of  CSdna  and 


Japan,  cured  by  cheap  Oriental  labor.  Hence 
the  experiments  were  wholly  negative  commer- 
cially. 

TBA-TREE,  a  name  applied  not  only  to 
the  Thea  bushes  (see  Tea),  but  to  various 
species  of  Leptospennum  and  Melaleuca  — 
myrtaceoas  shrubs  found  from  China  to  Aus- 
tralia, New  Zealand  and  Tasmania.  The  tea- 
tree  forms  a  common  and  almost  impenetrable 
scrub  of  V'ictoria,  in  moist  situations.  It  is  a 
shrub  of  varying  height  and  dark-green  color, 
the  branches  bushy  and  growing  perpendicu- 
larly, the  kavcs  resembling  the  needles  of  a  fir. 
The  stems  are  straight  the  wood  hard  and 
valuable  for  many  l  ush  purposes.  Several  of 
the  tea-trees  lielongmg  to  the  genu.s  Mciah'nca 
furnish  the  aromatic,  pungent  cajcput  oil  (see 
Cajbput)  of  commerce.  It  is  especially  ob- 
tained from  M.  leucadendron,  a  tree  reaching 
30  feet  in  height,  with  teminal  spikes  oi  white 
flowers,  and  elliptical  to  tanceolate  leaves,  from 
which  the  oi!  is  distilled.  It  has  a  crooked 
trunk,  papery  bark,  employed  in  packing,  and 
yields  a  wood  which  is  white,  close-grained, 
hard  and  durable,  even  tmder  the  ground.  M. 
squarrosa  or  swamp  tea-tree  has  a  thin  bark, 
and  the  thin,  spongy  cortex  of  M.  (UtUkari* 
can  he  used  as  a  filter  or  Wotting  paper.  The 
New  Zealand  tea-tree  or  tea-scrub  is  I.rf^lo- 
spermum  scof>arium,  a  heather  or  junipcr-likc 
ahrtlb  with  leathery  foliage,  like  needles,  and 
nmny  small  white  blossoms.  The  common 
name  is  said  to  have  been  derived  from  the 
use  of  the  foliage  of  this  shrub  and  that  of 
/,.  la$iigerum  hy  Captain  Cook  for  tea.  but  the 
native  name  of  the  former  is  "ti."  The  white 
tea-tree  is  L.  ericoides,  of  New  Zealand.  Other 
tea-trees  are  the  bottle-green  Kunsea  corifolia, 
and  the  broad-leaved  CaUistemon  saHgnus, 
both  of  Australia  and  Taaanuria;  the  Cqdon. 
FAccodendron  (jiaucum,  and  the  red  scrub  tea, 
Hhodamnia  irinervia,  several  of  which  are 
myrtaceoul  and  have  hard,  beuvy  chMe-grained 
wood. 

TEACK,  or  THATCH.  Edward  (*nLACK- 
BEARO  THE  Pirate").  American  pirate:  b.  Bris- 
tol (?),  England;  d.  on  the  lames  River,  Va., 
22  Nov.  1718.  He  is  supposed  to  have  gone 
out  to  the  West  Indies  during  the  war  of  the 
Spanish  succession,  engaged  as  a  privateer,  and 
to  have  turned  pirate  in  1713  when  the  pri- 
vateers refused  to  recogni/e  the  peace.  He  is 
first  heard  of  in  1716  and  from  that  time  he 
cruised  among  the  West  Indies,  along  the 
Spanish  Main,  and  the  coasts  of  Virginia  and 
Carolina,  in  his  sloop.  Queen  Anne's  Revenge, 
capturing  numerous  prizes  and  making  his  name 
;i  ti  rror  wherever  known.  In  June  1718,  his 
sloop  was  wrecked  off  North  Carolina,  and 
Tliatcli  with  some  30  of  his  men  surrendered 
to  the  king's  proclamation.  He  made  an  ally 
of  the  governor.  Eden,  who  afterward  counte- 
nanced his  piracy  in  \iew  of  a  certain  share  in 
the  spoils,  and  for  a  time  led  a  rollicking  life, 
forcing  the  planters  to  supply  his  wants  apd 
exacting  toll  from  all  vessels  which  came  up 
or  down  the  river.  The  planters  at  length  ap- 
pealed to  CoL  Alexander  Spottiswood,  lieu- 
tenant-governor of  Virginia,  who  fitted  out  an 
expedition  against  the  pirate,  and  on  22  Nov. 
1718  the  sloops  moved  up  the  river.  Every 
man  in  the  commander's  boat  was  killed,  and 
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the  captain,  Robert  Majtiard.  slew  Thatch  in  a 
hand-to-hanc!  ^frti^'i:!(  His  career  i*  i.nc  of 
the  most  romantic  in  the  hi<;t<)ry  of  American 
piracy.  "Blackheard  the  I'iratc*  heing  con- 
sidered the  ideal  type  of  the  otrate  oi  fiction. 
Consult  his  <Life>  in  Charles  Johnon's  *Uvf 
of  the  P>Tatcs'  (1724). 

TEACHERS.  Professional  Training  of. 
Richard  Mulcastcr  of  Loiulnn  advocated  the 
Professional  training  of  teachers  as  early  as 
1561  and  tafRCttcd  that  a  tcadienr  college  be 

organized  as  a  department  in  a  university. 
NolhinK  definite  or  permanent  appears  to  have 
come  fn>m  this  snticcstinn.  Tlu  fti'-l  vjcmiinc 
cfTort  for  the  profrssional  training  of  teacher?} 
undertaken  in  the  world  was  iindoiihlcdiy  hv 
lean-liaptiste  de  La  Salle  at  Rheims  in  k>81. 
Three  vcurs  later  the  institution  which  he 
founded  at  Rhetms  became  known  as  the  'In- 
ststtite  of  the  Brothers  of  the  Christian 
Schools.*  He  later  estahli'^he  !  n  similar  ichi  '  l 
at  Paris.  In  thi^  srhtx  1  he  orjratii/ed  a  rcRU- 
!.ir,  systematic  conr^e  of  instniciinii  for  the 
preparation  of  teachers  for  their  professional 
woric  Augustus  Hermann  Francke  conducted 
an  orphans'  school  at  Halle  and  in  1697  be 
selected  certain  poor  students  in  attendance 
upon  this  school  and  ori^anired  them  into  a 
"teachers'  class.'  The  mcmhcrs  of  this  class 
gave  instruction  to  the  other  pupils  in  the 
orphans'  school,  and  for  tins  service  Francke 
allowed  them  free  tuition  and  board.  Twehrt 
years  later  Francke  selected  12  students  fram 
the  pupils  in  his  orphan  asylum  to  be  trained 
as  teachers.  These  students  were  selected  upon 
•their  piety,  knowlcdk'e,  and  aptness  lo  teach  " 
Francke  Called  this  institution  a  "Teachers' 
Seminary."  Hccker  —  a  pupil  of  Francke  — 
hat  the  honor  of  establishing  the  first  regularly 
ofgaaiMd  institution  devoted  to  the  Mecaal 
work  of  training  teachers.  TUt  schoof  was 
esial''ishe<l  at  I'omerania,  Prussia,  in  17.?.S  and 
Hccker  ►javc  to  it  the  name  used  by  Francke 
and  called  it  a  teachers'  seminary.  Heckcr  es- 
tablished a  second  school  of  this  type  at  Bcrhn 
in  174&  Frederick  the  Great  gave  official  en- 
dorsement to  the  effort  to  provide  special 
training  for  those  who  were  to  be  employed  as 
teachers  in  the  schools,  by  raisir»c  Heckcr's 
school  at  Berlin  to  the  rank  of  a  r<tval  Drimar>' 
sih"  I  for  die  purpose  f>f  training.'  p.irisfi  clerks 
and  teachers.  He  l-.ivc  this  school  further  royal 
favor  by  directini;  that  all  parish  clerks  and  all 
teadien  appointed  hv  the  Crown  should  be 
selected  from  its  studetits.  Little  progress  was 
made  in  the  establishment  of  institutions  of  this 
kind  or  in  the  training  of  teachers  in  Kurope 
until  after  the  French  Revolution.  At  the  be- 
ginnins  of  the  19th  century,  the  development 
of  institutions  to  train  teachers  took  on  new 
life  and  the  Prussian  system  nf  normal  schools 
was  firmlv  established.  Six  normal  schouls  had 
been  ort-anized  in  that  country. 

It  was  al'i'iit  this  time  that  the  sijbjcct  of 
preparing  te;i(  liers  for  public  ■^ch  >  Is  began 
t<»  receive  attcntioiv  in  America.  Men  inter- 
ested In  public  education  bctran  to  discuss  the 
subject.  The  manner  in  which  thc-e  men  first 
treated  the  stiliject  does  n;  (  in  li mic  ^lui  tbiy 
weir  familiar  with  what  had  been  dine  in 
Hut  pe  It!  the  traininc  of  teachers  or  with  the 
\\vtcrn  of  normal  schools  \khich  Prussia  had 
established.  The  papers  prepared  by  these  men 
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reveal  a  consciousness  of  the  necesnty  of  es- 
tablishing   adequate    educational    f.«rlfi:K*  .i 
America  and  of   preparing  teacher*   to  ijic 
charge  of  such  schools  as  should  he  es:i>.- 
lished.  The  papers  written  by  these  men  ix»dt- 
eate  that  these  writers  were  speaking  from  dk 
experiences  and  nce<!s  r.f  the  r  •■  -    .^n.l  not 
from  historical  know!cdiL;e  ui  w !■..'.  hui  taken 
place  in  other  ctiiintrics.    .Among  the  tiumen  i:i 
articles  which  appeared  at  this  lime  and  which 
exerted  great  influence  in  developing  the  idea 
that  teachers  should  be  nrofessionajly  txaiacd 
were  the  address  of  Deniaon  Ohnstead  in  ISM 
on  the  "State  of  Kducalion  in  Connix  ticnt.*  the 
pamphlet  issued  in  1823  by  William  Kustell. 
principal  of  the  New   Haven  .Academy,  on  the 
subject  of   ".^n^'^icslions   on   Edurailon.*  the 
publication  entitled  "Lectures  on  Schi>s>l -keep- 
ing* issued  in  IS29  by  Samud  R.  HaO  who 
founded  a  adiool  for  truntng  teachers  at  Con- 
cord. Vt.,  in  1833,  the  articles  published  by 
James  G.  Carter  in  the  Boston  Patriot  in  "he 
winter  of  1824-25.  the  paper  of  Rev.  Tli  m..» 
H.  Gallaudet  in  1825  on  a  'Plan  of  a  Semuurr 
for  the  Education  of  the  Instructors  of  Yooth.* 
the  pamphlet  of  Walter  R.  Johnson  of  fTi  inun 
town.  Pa.,  issued  in  182S.  on  'Observation*  of 
the  Improvement  of  Seminaries  of  Learning  ia 
the   United   States,    with   sUK;k:LSiions    f^r  itt 
Accomplishment."   atid   many   others.  These 
articles  gave  to  the  public  much  valuable  Utcn- 
tiirc  on  the  subject  of  education  in  geneni  as 
wen  as  upon  the  importance  of  fecial  tr^niaf 
for  diose  who  were  to  teach.  The  democracy 
of  the  nation  was  developing  and  with  :hi§  de- 
velopment came  a  <lemaiid  for  schools     In  the 
beginning  of  the  l^th  centur>'  15  States  c.rhcr 
established  systems  of  schools  or  reor^'ar.uf.i 
cxistiltf   qrstems.   New    York   provided  for 
State  anpervisioa  of  her  schools  in  1812  and  11 
other  States  soon  foHowed  in  maldng  similar 
provision.   The  expansion,  enlargement  and  im- 
provement of  educational  facilities  has  ilwa>» 
i)ccn  coupled  with  a  demand  for  bett>  r  teacherv 
The  type  of  teachers  employed  in  the  s4;hools 
in  many  caset  was  a^tent  argument  m  i<half 
of  a  system  of  training  teachers.  The  men 
employed  as  teadiers  in  the  academies  and  al- 
leges were  generally  men  of  educati-  n  a- J 
character.    This  was  not  true  of  the  men  em- 
pK)\ed  in  the  elementary  schools.    Often  :lic-^ 
teachers  possessed  little  education,  had  received, 
of  course,  no  traifung  and  had  no  intentitm  of 
remaining  permanently  in  the  teaching  serv-ce. 
Men  often  sent  their  sons  to  Europe  to  be  edxi- 
catcd  and  sometimes  imported  tc.'4cher>   fr  a 
Europe  to  instruct  their  sons.    Men  wh<  »ere 
unable  to  get  other  employment  b<c,^u»e  cf 
their  lack  of  education  or  of  proper  character 
often  enlisted  in  the  teaching  ranks.    But  even 
in  this  demoralized  situation,  able  ymjng  men 
who  were  either  working  their  way  throoeh 
Cf>llepe  or  had  completed  their  rnllctfe  course* 
and  intended  to  enter  either  the  pnife^Mon*  of 
the  law,  medicine,   or  mlnistty,   or  bitsitsesi 
careers,  taught  a  few  terms  or  years.  Amrog 
the  many  men  of  this  tsrpe.  the  following  any 
be   mentioned:    John    .^dams,    Fit  WTntner. 
I  >aniel  W  ebster.  William  Ellery  Channinir.  \Nt»- 
linm  H    Siuard,  S.ilrn,  n  P  Chase,  .md  in  !it«r 
limes  Jam<'<  (I    Hl.iine  and   E'ihu   Ko»  t.  .V* 
late  as  18.^7  Horace  .Mann  stated  that,  of  tbe 
teachers  cmploj-ed  in  the  State  of  Maasadm- 
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(Ctt$  outside  of  the  city  of  Boston,  about  200 
(iperted  to  devote  themselves  to  teachitiR  and 

r-.i!  rlu'  iithcrs  were  not  (generally  iiiialificd  atid 
iiut  iiime  (if  thtm  thuii^t  more  of  what  tlicy 
were  t»i  net  ;it  the  end  of  tlie  term  than  they 
dij  of  what  ihcy  were  to  give  duriug  the  term. 
Lcadini^r  men  in  public  affairs  in  a&  parts  of 
ibe  oomtry  recogoixed  this  condition  in  ednOi- 
fiooal  matters  and  gave  it  consideration. 

Ill  1704  .the  teachers  of  New  York  City 
iurmcd  aji  orgaiuzatioii  kneiuii  as  the  "Society 
of  Associated  Teachers.*  The  purpose  of  this 
society  was  to  promote  the  interests  of  its  mem- 
bers and  of  education  generally.  Members  were 
elected  to  the  society  by  ballot,  and  a  three- 
feurflis  vote  was  necessary  to  an  election. 
This  !i;orict>'  did  much  of  the  work  now  per- 
formed by  the  professional  supervisory  staff 
of  a  school  system.  It  passed  upon  the  qualifi- 
cations «)f  teachers,  upon  textbooks,  upon  the 
proper  professional  decorum  of  teachers  and 
dii>cussed  the  pedagogical  questions  of  tliat 
rarly  date.  It  had  Seen  a  voluntary  organfca- 
tion  without  legal  status.  Several  of  its  mem- 
bers petitioned  the  legislature  of  the  State  for 
a  ch.irter  incorporating  the  "Society  of 
Teachers  in  New  York  City  "  Ihe  petition 
was  honored  and  the  original  society  of  1794 
discontinued.  The  charter  granted  the  organiza- 
tion stated,  in  the  following  language,  the  ob« 
ject  of  the  society: 

"  For  th«  rt:Uel  aad  benefit  o{  decayed  tmcbtsn  and  their 
Urrilict.  widowrs  and  diildren  of  deceased  tcacbcrt,  and  for 
Cit  discussion  of  htrrary  ssubjccts  and  for  the  promotion  of 
tstnce  among  the  t:icrti)it.T>  "i  t^<'  i^icK  tv." 

The  societor  immediately  entered  upon  a 
program  for  me  intellectual  improvement  of  its 
nemhcrs.  and  its  official  reports  show  that  prior 
to  1815  and  for  several  years  subsequent  rficreto 
•he  society  gave  special  w  rk  to  train  and  equip 
voiing  men  for  the  teaching  service  in  New 
York  City.  This  society  was  undoubtedly  the 
'ir^t  agency  in  America  which  gave  definite 

rk  to  the  training  of  teachers  for  public 
Khools. 

In  1805  throngfa  the  iddativc  and  Influence 

<f  Dc\\'itt  CHnron,  the  l^sfature  of  New 
York  incorporated  Socfct^'  for  establishing 
a  free  school  in  the  city  of  N^'cw  York  for  the 
education  of  ?iich  poor  children  as  do  not  be- 
long to  f)r  are  not  provided  for  by  any  fdi- 
pous  socio  ty.**  This  society  became  known  as 
the  Free  School  Society  of  New  York  Gty. 
Its  r<nnual  report  foT  1814  contains  the  follow* 
ing  statement : 

"  Prooi  the  commcnoeinent  of  the  society  it  hM  Imn 

»a  ')hi»-..-'.  .if  KTiM*.  ir-itiTi'St  to  train  up  ywinif  men  for  thB 
'  4oe  frn:  hiT-i  ir.  5it:iiliir  nrjf  ituti' ns.  Th<-  rc.iliaatioa  itf 
taut  witfaea  in  th»  respect  is  in  part  aoconpliah«d." 

Mr.  F1t«patride  In  his  work  on  DeWltt 

Girton  states  that  a  youth  educn'ed  in  this 
<chot»l  was  superiri'endinf^  a  siuiilar  school  in 
N'cw  Brunswick.  N',  I  ,  and  that  the  society  had 
rfccivcd  an  application  from  NcwburRh,  N.  \., 
for  a  teacher.  The  Free  School  Society  adopted 
the  Lancasterian  system  of  schools.  The  re- 
port of  the  Free  Sdtool  Society  for  1819  gives 
an  account  of  what  the  socie'y  was  doing  to 
train  teacher?  and  specifically  states  that  those 
who  desire  to  hcconie  teachers  rue  itu-ited  to 
attend  its  school  where  ihey  may  be  properly 
instructed  in  six  or  eight  weeks  to  become  com- 

Stent  teadiers  of  the  Lancasterian  nrstcm. 
ere  is  a  second  organitatioii  endeavoring  to 


ti»n  teachers  for  poMic  schools.  See  article 
Lakcastekiak  Schools,  Vol  16.  p.  6^. 

The  tT.  i  il  records  do  not  indicate  the  pre- 
cise year  ui  winch  the  academies  in  New  York 
State  first  began  t()  train  teachers  for  the  com- 
mon schools.  The  academics  did  this  work 
.before  legislation  had  been  enacted  authoriaing 
the  establishment  of  teachers'  training  classes. 
The  report  of  the  Regents  to  the  legislature  in 
1821  contains  the  annouricement  that  the  acade- 
mies were  training  icachcra  fqir  the  common 
schools  and  the  Regents  expressed  the  opinion 
that  the  sdiools  of  the  State  must  look  to  the 
academics  for  their  supply  of  teachers.  In 
the  annual  report  of  the  Regents  for  1823  the 
statement  is  made  that  because  of  the  dis- 
tribution of  public  funds  under  its  direction  to 
the  academies  subject  to  its  supcrvisiun,  such 
action  "insures  a  supply  of  competent  teachers 
for  the  common  schuols."  New  York  was  un- 
doubtedly the  first  State  which  took  specific 
action  to  solve  the  problem  of  providing  trained 
teachers  for  the  common  schools.  One  of  the 
vital  questions  in  the  establishing  of  agencies 
for  the  training  of  teachers  was  bitterly  con- 
tested in  Xew  York.  This  fjuc>tion  was,  Shall 
the  estatilishcd  educational  institutions  be 
iui!i;ted  for  this  purpose  or  shall  separate  in- 
stitutions devoted  solely  to  such  work  be 
•orgstnised?  The  academies  in  New  York  were 
nmnerons,  influential  and  under  the  control  of 
die  Regents.  The  friends  of  these  rnstitntions 
were  zealous  in  their  efforts  to  have  the 
academics  desi>;nated  to  train  teachers.  The 
State  was  Ri^'i"^^  these  institutions  financial 
support  from  the  literature  fund.  The  acade- 
mies began  to  give  special  training  to  idiose 
who  were  going  out  to  teach  as  early  at  least  as 
1821  and  such  instmction  has  been  given  con- 
tintously  since  that  date.  The  friends  of  the 
academies  endeavor(  d  to  increase  the  amonnt 
of  State  aid  to  thisc  institutions  and  based 
their  argument  upon  the  service  which  the 
academies  were  rendering  the  State  in  training 
teachers.  They  were  successful  in  1827  and 
not  only  succeeded  in  obtaining  larger  financial 
support  but  also  obt.iiner!  sfatntory  recocnitif  ti 
to  (rain  teachers  without  speci f vine:  how  such 
service  should  he  performed.  The  Keircnis, 
however,  at  once  designated  certain  academies 
for  this  purpose  and  other  academies  continued 
to  do  such  work  voluntarily.  The  academics 
still  pressed  their  interests  at  the  legislature 
and  in  1R34  obtained  the  enactment  of  a  law 
specifically  authorizing  the  Regents  to  designate 
academies  in  which  training  classes  should  be 
organized.  These  training  classes  have  been 
continued  since  that  time  and  80  were  main- 
tained in  the  year  1918-19.  Through  this  agencgr 
about  25,000  teachers  have  been  supplied  die 
rural  schools  of  the  State. 

In  1823  Kcv.  Samuel  Hall  opened  a  school 
at  Concfird,  Vt.,  for  the  trainintt  of  teachers. 
He  was  sent  to  this  town  as  a  preacher  by  the 
Dancstic  Missionary  Society  of  Vermont.  He 
comented  to  rr^Mmi  ajpon  the  distinct  uadei^ 
standinff  that  he  should  be  allowed  to  orgaaiae 
a  school  for  the  traininir  of  teachers.  He  ad- 
mitted to  his  school  a  clas<;  of  young  pupils  for 
the  purpo-e  of  having;  the  Opportunity  of 
showing  tliose  whom  he  was  training  the 
best  medlods  of  teaching  and  of  disciplining 
and  Roventing  •  sdiool.  The  literature  relative 
to  this  school  shows  that  Mr.  Hall.  Tmd  no 


SIS  TBACRBM.  PKOFM 

textbooks,  periodical  or  other  helps  or  cqirip- 
mcnt,  and  uat  he  mnducted  the  school  on  his 
own  knowledne  and  judfrment  of  educational 
methods  of  procedore  and  his  experience  in 

tcarhinp.  Cirowinp  out  of  his  experience  in 
this  mIkvdI  he  save  a  scries  of  lectures  on 
•schofil  krepmt:."  Thrrc  \va<;  a  srrcat  demand 
for  this  work  and  the  supply  was  soon  ex- 
hausted. The  State  of  New  York  purchased 
lO.OUO  copies  of  this  volume  and  Dttt  one  in 
each  of  the  school  districts  of  die  State* 

While  those  who  beKe\Td  it  was  not  neces- 
sary* to  establish  separate  institutions  to  train 
teachers  and  that  .i  lniu.itc  pnni-.i.ni  could  be 
afforded  for  such  work  iti  rxisim^;  institutions 
ha<l  won  a  \iitorj'  in  the  State  of  New  York, 
the  question  was  not  permanently  settled.  Tbe 
traimne  of  teachers  was  being  cftnsidcrcd  in 
a  broad,  comprehensive  manner  by  thou^iful 
educators,  by  State  supervisory  school  cnncers, 
by  Rovcmors  and  by  State  Ici^islatiires  Tlie 
stronR  presentation  of  the  sul  jtct  !«y  Walter 
R.  Juhiisiiu  of  Germantuwn,  I'a.,  pisMi^hid  in 
1S25  and  of  Rev.  Thomas  H.  Gallaudct  in  the 
same  year  had  made  a  deep  impression  upon 
those  who  were  spcciEcally  interested  in  the 
solution  uf  the  problem.  Dr.  Pliilip  Lindsley 
in  his  inaugural  address  as  president  of  Cum- 
berland CollcKc,  Nashville.  Tcnn.,  in  1825, 
st.itid  that  the  u.irhcr  luidid  training  for  bis 
w<iik  as  nuii  h  us  a  l.iuyer  or  doctor  and  urKcd 
the  i  ^t.iMislinutit  uf  tLuhers'  siniiiiaries  and  in 
IbJ^  he  appeared  before  the  Ic^&Uiurc  of  tliat 
State  and  advocated  the  estabhshment  of  such 
seminaries,  la  the  same  year  Gov.  DeWitt 
Clinton  in  his  message  to  the  legisbture  of 
New  York  also  ad\ocaleti  the  establishment  of 
a  seminary  for  teachtrs.    In  State  Super- 

intendent Spencer  in  a  special  report  to  the 
senate  of  New  York  also  ur^'cd  the  plan  of 
te.ii  lu  rs'  seminaries.  Governor  Lincoln  of 
\ta>sacbu setts  in  his  messages  of  1826  and  1827 
to  the  legislature  of  that  Sute  ursed  the  import- 
ance of  maidng  provision  for  the  training  of 
teadhers.  The  American  Institute  of  Instruc- 
tion petitioned  the  leKislaturc  of  Massachiiseils 
upi>n  the  same  sulijei  t  in  1827.  Dr.  Ge^jt^c 
J  union,  pitsident  of  Lalaiellt  College,  and  Kcv. 
Chauncey  Colton,  president^  of  Bristol  College, 
in  urged  upon  the  Icgisfauure  of  Pennsyl- 
vania the  establishment  of  oooma  is  ooUeges 
for  the  training  of  teachers  and  dut  the  com- 
mon schools  in  the  town  should  he  used  as 
practice  departments.  In  lJecemlH.T  182V,  57 
citi/etis  ol  Kochestcr.  N.  \  .  called  a  public 
meeting  in  that  city  to  consider  the  educational 
needs  of  the  tunes.  This  committee  prepared 
a  report  which  was  adopted  by  tlse  mceitog  and 
among  dbe  leconuneMbtions  was  om  for  a 
State  seminary  to  train  teachera.  A  cornpre- 
hensivc  plan  was  proposed  for  tlic  administra- 
tion of  the  seminary  and  for  th<-  mnrsi-  of 
Study.  This  nbn  proposed  "a  farm  of  H»t  to 
2U0  acres,  nnder  the  direction  of  an  iiiirlli^'rrit 
liUt  fncHcol  farmer,  a  garden  and  a  nursery 
WMier  the  direction  of  a  practical  K'ardencr  and 

nurseryman  and  a  mechaincs'  shop  with  a  gen- 
eral assortment  of  tools,  sudi  as  the  miscclla- 

nr<iti«  bti«inrss  of  the  farm  and  garden  may 
rrquirc*  In  IHJ6  a  poblir  meeting  of  citirrns 
In  l'hilaib-l;>hia  r ecumnirridfil  ihr  «^i.iti|iNhnient 
of  a  lea<lu-rs'  siminaiy  as  an  independent  in- 
stitttiinn  containing  n  tfirM  fcara'  caufat  of 
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study  and  a ^  model  school  In  the  tame  year 
State  Superintendent  Bunrowes  of  PtnoK^ 
vania  recommended  an  appropriation  of  $10/KO 
for  the  establishment  of  two  institutions  —  one 

in  the  east<  rn  part  of  the  State  and  the  other 
in  the  western  part,  for  the  fr.uninu  of  teach- 
ers. In  1829  the  '.\nnals  of  Fdu'  atirm*  edited 
by  W'oodbridge  published  a  translation  from  a 
German  periodicd  giving  an  account  of  tbe 
Prussian  seminaries  for  the  training  of  tcach> 
era.  Articles  on  and  transhtions  of  Ceumft 

'Report  on  PoMc  Instrurtion  in  Geiasny* 
appeared  between  ISS)  and  1835.  These  were 
published  ex trn lively  by  the  newspaper*,  in  ill 
parts  of  the  country.  It  was  out  of  all  thr-'.e 
discussions  and  proposals  that  the  norma! 
school  idea  developed  in  America.  There  were 
two  men  in  Massachusetts  who  rendered  a  vita] 
service  in  the  successful  effort  to  estahlisb  a 
normal  school.  These  men  were  Mr.  Charles 
Brooks  and  Mr.  James  C,  Carter  Mr  nri->-  k« 
made  a  careful  study  cif  the  Prussian  system  of 
ii<  rnia!  sclux  K  and  in  a  Thanksgiving  sermon 
ill  IS.^'  at  HniKham  he  explained  that  system. 
He  prrp.in  d  three  lectures  on  the  subject  which 
he  delivered  in  various  parts  of  the  State.  He 
issued  a  circular  inviting  cttiiens  of  Plymoatli 
County  to  meet  him  to  consider  the  subject 
This  invitation  included  every  hoard  of  select- 
men,  e\ery  school  committee  and  every  clergy- 
man in  the  connty  A  large  audience  greeted 
him  at  the  coiirihini>>e  The  aildress  so  im- 
pressetl  Ichabod  Morton  that  he  offered  to  con- 
tribute $l.(>i)0  for  the  cstalilishment  of  a  noniul 
school  at  Plymouth.  Mr.  Brooks  traveled  over 
2.000  miles,  delivering  addresses  Jn  the  State, 
and  contril'Uted  a  continuous  Series  of  articles 
on  the  sul  jeci  to  the  newspapers.  The  hou»< 
of  reprcscntati\ es  in\tied  him  to  address  that 
Itody,  and,  in  January  1W7,  he  addressed  that 
bouse  twice.  He  also  addressed  the  legislatures 
of  Vermont,  New  Hampshire.  Maine  and  New 
Jersey,  and  many  cities  and  villages  in  other 
Sutes.  Mr.  Carter,  who  has  often  been  called 
the  "Father  of  Normal  Schools.*  had  given  a 
Comprehensi\ e  outline  of  his  plan  for  trainiag 
teachers  in  the  articles  which  he  wrote  for  tbe 
r.osioii  I'iitrv't  in  1824-25.  He  specified  three 
essential  elements  in  the  work  of  a  normal 
school.  These  were:  (1)  the  development  of 
sound  scholarship:  (2)  a  course  of  study  up<>n 
the  science  and  art  of  education;  (3)  a  model 
or  practice  school  Nearly  a  century  later 
fbese  three  poinis  are  the  vital  features  of  tbe 
ii'itrnal  schools  of  America  The  p»viple  of  the 
lovsn  of  Lancaster,  Mas*  .  offered  fn  ,nd  him  in 
the  establishment  of  a  school  in  l.-mcister.  btit 
later  put  obstarlrs  in  his  way  and  the  profect 
failed.  In  18.^5  Mr  Carter  WIS  elected  to  the 
Icsislature*  and  in  18J6  he  wm  made  chairman 
Of  the  committee  on  edocaiioa. ,  He  turgvd  the 
legislature  to  establish  a  seminary  to  train 
teachers,  but  failed  in  his  efforts.  He  drew 
the  bill  providing  for  a  State  Board  of  Fduca- 
ti«m.  which  l>ecame  a  law  in  IR37,  and  in  I83S 
his  generalship  and  addresses  brought  a'-  ,  it  :he 
enactment  of  the  Normal  School  Law.  Horace 
Mann,  wlw  was  president  of  the  Massachusctu 
senate.  «vas  cho»en  the  first  secretary  of  the 
State  Board  of  E<iucatiun  in  tKI7.  Mr.  Mann 

\sas  .1  strong  ad\iicaie  uf  the  eStahCshment  of 
Stale  normal  KhuoU.  He  obtained  a  pnMmtc 
front  EdnMmd  Dwigbt  to  provide  flQjOOO  for 
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the  establishment  of  iiistilutions  to  train  teach- 
ers if  the  State  would  appropriatt  ati  addi- 
tion.il  $10,00().  Mr.  Mann  communicated  this 
ptoi  I'^iti  >ti  to  the  le^slature  12  March  1838. 
and  r  ti  22  March  a  joint  cmnimUce  which  had 
considered  the  subiect  reported  a  resohition 
appropriatinc  $10,000  to  the  State  Board  of 
Education  for  the  trdnine  of  toaclurs,  hut 
conditioned  on  an  additional  $10,0()()  being  paid 
10  said  hoard  to  aid  in  she  enterprise,  (lovernor 
Edward  Everett  gave  executive  approval  to 
the  resohition  19  April.  The  State  Board  was 
not  restricted  in  the^pe  of  institution  which 
it  ilwiild  establish.  The  action  of  the  legisla- 
ture gave  that  body  the  rif;ht  to  exercise  its 
discretion.  The  State  Board  decided  to  estab- 
lish three  normal  ■schools.  The  fir.st  of  these 
institutions   was  opened  at  Lexington  on  3 

July  1839.  with  three  pupils.  The  school  was 
Iter  removed  to  Framin^ham,  and  of  course 
has  the  distinction  of  being  the  first  norma! 
school  established  in  America.  The  second 
school  was  established  at  Barre  in  the  same 
year,  but  was  later  removed  to  Wcstficld-  Mr. 
Cyrus  Pierce  was  the  first  principal  of  the 
Lexington  school.  The  wisdom,  the  energy 
and  the  diplomacy  of  Horace  Mann  and  of 
Prtnd|>al  Pierce  made  pos«ble  the  success  of 
this  initial  effort  to  establish  a  normal  school  in 
the  United  States  The  third  school  was  cst.ib- 
lished  at  BridRcwn'.er  in  1840.  The  real  h;ut)c 
ground  for  the  establishment  of  normal  schools 
was  in  Massachusetts  and  New  York.  Al- 
though those  who  favored  the  oivanintion  of 
•traiiung  classes  in  New  York  haa  won  a  tem- 
porary victory,  the  campaign  for  a  separate 
institution  devoted  solely  to  the  training  of 
teachers  was  continued  in  that  State  The 
work  accomplished  in  these  training  classes  had 
not  proved  satisfactory'.  State  Superintendent 
Spencer  in  1840  appointed  Dr.  Alonzo  Potter 
of  Union  College,  later  Bishop  Potter  of  Phila* 
delphia.  and  Hon.  D.  H.  Little,  a  committee  to 
examine  these  classes.  The  report  of  Dr.  Pot- 
ter was  adverse  to  the  training  classes  and  rec- 
ommended the  establishment  of  a  normal 
school.  Superintendent  Spencer  had  long  been 
an  advocate  of  training  teachers  in  the  acad- 
emies and  did  not,  therefore,  agree  with  the  r»> 
port  of  Dr.  Potter.  Spencer  was  succeeded  in 
office  by  Col.  Samuel  Young,  a  warm  advocate 
of  the  normal  school  idea.   Young  was  sup- 

Sjrtcd  by  Governor  Seward  and  Governor 
ouck.  He  made  speeches  throughout  the 
State  in  favor  of  organizing  a  normal  school 
and  called  a  Sute  meeting  of  d^ty  snpcrin- 
tendents,  similar  to  county  superintendents,  at 
Utica  in  1842.  This  was  a  notable  meeting. 
Gen.  John  A.  Dix,  who  later  became  Secretarv- 
of  War,  Secretary  of  Sute  and  governor  oi 
.New  York;  Hon.  John  C.  Spencer.  Secretary  of 
War;  Horace  Mann,  secretary  of  the  Massa- 
chusetts State  Board  of  Education;  Dr. 
George  B.  Emerson  of  Boston,  and  Rev.  Wil- 
liam Gallaudet  of  Connecticut,  attended  this 
mectinp:.  These  distingnished  guests  from 
New  England  came  upon  invitation  to  express 
their  views  upon  the  normal  school  idea.  The 
convention  endorsed  indirectly  the  plan  to  or- 
ganize a  mmnal  sdiool.  Hon.  C.  T.  Hulburd. 
chairman  of  the  assembly  committee  on  com- 
mon schools,  submitted  an  exhaustive  report 
to  the  )«giilattire  of  1844  favoring  the  estab* 


li.shmcnt  of  a  normal  school  .^  measure  au- 
thorizing the  establishment  of  such  a  school  at 
All)any  was  passed  by  the  legislature  in 
1844  appropriating  $10^000  annually  for  a 
period  of  five  years.  The  establishment  of 
these  schools  in  Massachusetts  and^  in  New 
York  did  not  prevent  their  enemies  from 
opposing  the  continuation  or  development 
of  such  schools.  Governor  Dix  of  New  York 
who  had  l>ccn  friendly  to  the  academies  for 
many  years  was  decidedly  hostile  to  such 
schools  in  his  message  of  1874,  and  Governor 
Robinson  in  his  messages  of  1877  and  1879 
made  a  direct  attadc  upon  normal  schools  and 
stated  that  they  were  "wholly  useless."  In  the 
same  year  the  legislature  authorized  an  inves- 
tigation of  such  schools.  In  1840  the  house  of 
representatives  of  Massachusetts  directed  the 
committee  on  education  to  consider  the  ex- 
pedience of  abolishing  the  State  Board  of  Edu- 
cation and  the  State  normal  schools.  A  major- 
ity of  that  committee  prepared  a  report  rec- 
ommending that  both  should  be  abolished  and 
presented  a  l)ill  to  carry  out  such  recommenda- 
tion. The  measure  failed  to  pass.  It  is  in  the 
face  of  such  determined  opposition  ifi  above 
outlined  that  the  normal  schools  have  arisen  i» 
America.  The  success  of  these  first  institu- 
tions in  Massachusetts  and  of  the  .Mbany  school 
made  it  possible  te)  develop  the  system  of  nor- 
mal schools  now  in  existence  in  the  Ignited 
States.  Others  were  gradually  established. 
The  New  nntaiii  school  was  organized  in  1849^ 
the  Ypsilanti  in  1852  and  about  70  others  pre- 
vious to  187S.  At  the  present  time  there  are 

237  public  Slate  IMrmal  schools,  and  before 
the  war  the  number  of  students  in  attendance 
tipon  such  institutions  preparing  to  become 
teachers  was  nearly  IOOjOOO.  There  are  also 
4."^  private  normal  schoou  attended  by  nearly 
6.000  pupils. 

These  schoob  are  supported  by  State  apprb- 
priations.  Tn  some  States  they  are  wholly 
under  the  supervision  of  the  State  educational 
authorities.  In  others  they  arc  only  partially 
under  such  supervision  and  in  some  the  State 
exercises  pracacaRy  no  supervision  or  otmtrol 
whatever.  The  Kge  of  admission  is  generally 
16  years.  The  courses  of  study  are  generally 
either  t  ,>,  o  '.  ears  or  four  j'ears,  depending  upon 
the  (|n;tlitit  .itions  of  the  students  when  they 
enter  In  snme  schools,  as  th()se  <>t  N'rw  N'ork, 
the  requirements  for  admission  are  graduation 
from  a  four-years'  approved  high  Sdiool  COltne. 
In  such  normal  schools  the  course  is  two 
years  and  is  devoted  to  professional  work.  In 
many  schools  a  student  is  admitted  from  the 
elementary  schools  and  for  such  students  the 
course  is  generally  four  years  When  normal 
schools  were  first  organized,  their  courses  of 
study  included  much  academic  instniction. 
The  development  of  high  schools  throughout 
the  country  has  resulted  in  decreasing  the  aca- 
demic work  in  normal  srhi^ols  and  in  increas- 
ing the  professional  work.  The  present  tend- 
ency is  to  lengthen  the  courses  so  as  to  cover 
three  or  four  years.  In  New  York  the  Board 
of  Regents  have  recently  authorized  three-year 
courses  in  all  the  normal  schools  of  that  State. 
In  many  of  these  schools  special  courses  snch 
as  kindergarten,  drawing,  music,  mattiial  train- 
ing; home  making,  rural  school  and  other 
coorscs  aft  given.  Practice  departments  or 
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model  schools  arc  maintained  in  all  the  normal 
schools  anil  in  many  cases  the  normal  sdiools 
jwe  the  pitbUc  •cboo'U  for  practice  depsurtacnts. 
Tnese  tcttools  generally  tndii  teachers  for  the 

elementary  schools,  ahhouRh  some  prepare 
teachers  for  secondary  schools  alsi>.  Some  of 
the  norma!  schouls  k>vc  extension  courses  on 
Saturdays  and  during  vacation  periods  and 
MMne  take  thdr  students  into  tSke  noA  mIiooIs 
for  msctacc  work  and  tot  demoMtmion. 

The  State  CoHege  for  Teadicn  at  Athany 
prepares  teaclu  rs  for  secondary  schools  only. 
The  courses  lOvcr  a  period  of  four  year>.  and 
the  admission  ri(iuircments  are  the  completion 
of  a  four-\cars'  approved  high  school  course. 
The  work  in  this  insiitutlon  ic  of  collegiate 
grade  and  degrees  ftre  conferred  UBon  loofe 
who  complete  prescrihed  oonrses.  There  are 
SOO  students  in  this  institution  preparing  to 
leach  in  the  hiph  schools  of  the  State. 

The  Education  Lav,  in  New  York  has  rc- 
Quired  since  1895  that  all  teachers  employed  in 
tne  cities  and  in  the  vtllaKcs  having  a  popula- 
tion of  5.000  or  more  shall  have  graduated 
from  a  toor-years'  high  school  course  and 
thereafter  from  a  two-years*  professional 
course.  (Chapter  1031,  Laws  of  18')5)  In 
many  cities  of  tlic  oihrr  St.iirs  ,i  similar  re- 
quirement is  prescritn-d.  Normal  schools  are 
unahle  to  meet  the  demand  for  teachers  and 
many  cities  have  organized  dty  training  or  dty 
normal  sdraols.  These  sdmols  generally  main- 
tain entrance  requirements  and  courses  of 
study  equivalent  to  those  of  the  normal  schools. 
These  schf>ols  prepare  tf  iichi  rs  for  the  kinder- 
parten  and  the  elementary  schools.  New  York 
maintains  three  of  these  schools,  Philadelphia, 
two.  and  a  school  of  this  type  is  maintained  in 
Albanv.  Buffalo,  Rochester,  Syracuse.  Sche- 
nectady. Yonkers,  Boston,  Pittsburgh,  Cin- 
dnnatt  and  In  most  of  the  large  cities  of  the 
oopntry. 

Within  the  last  2S  years  there  has  been  a 
demand  in  all  pans  of  the  country  lor  better 
trained  teachers  in  the  rural  schools.  About 
one-third  of  the  teachers  employed  In  these 
schools  have  had  no  training  whatever.  This 
ocntnd  has  resulted  in  the  establishment  of 
MCncicS  of  various  types  In  af%out  one-half  of 
tne  States  for  iramuiK  teachers  for  rural 
schools  In  New  York  the  training  classes 
maintained  in  hiph  schools  have  supplied  these 
teachers  for  years  Missouri,  Vermont  and 
several  other  States  have  oiganised  similar 
chisses  in  their  Uf^  schools  for  training  mral 
school  teachers.  In  Michigan,  coimty  normal 
training  chisses  have  Ix-en  organired.  but  these 
do  not  difft  r  matrri.iily  from  the  training  classes 
in  these  other  Sl.iics  Wisconsin  has  organ- 
ired not  only  ihis  type  of  tr.iining  class  in  her 
high^Kliools.  but  she  has  also  organized  county 
training  achoola.  These  county  training  schools 
are  In  no  way  connected  with  other  schools, 
but  are  generally  maintained  in  separate  build- 
ings and  ha%  c  an  independent  organiz.ntion  The 
reijuin  nunis  for  admission  to  these  clashes 
vary.  In  .\.  w  York  it  is  h'.ch  school  >.:radua- 
tion.  In  most  States  it  is  ilu  compklion  of  two 
vears'  high  school  wc  rk  In  other  States  the 
last  year  of  the  high  sdiool  cottr»c  is  devoted 
to  teacher  training.  In  other  States  stttdents 
are  admitted  from  tht  elementary  schools.  The 
course  of  study  usually  coversi  one  year  ami  the 
age  of  wfanisMOo  is  from  16  to  17  yews,  llaagr 


of  the  State  normal  Khools  maintain  »pea«i 
courses  for  rural  teadiers. 

Several  efforti  were  made  to  esubttsb  dnifs 

of  ped.}^oKy  Of  colleges  of  education  in  ^ 
universities  which  would  lake  rank  with  the 
department  of  law.  medicine  or  engineering 
.New  York  University  established  a  chair  if 
the  philosophy  of  education  for  educatirjt 
teachers  of  common  schools  in  Thc>ma> 
H.  Gallaudet  occupied  this  chair  from  lfU2 
to  1834.   It  seems  to  have  heen  nhandotied  at 

that  time.  P>ri>wn  l*ni\ersi^  established  a 
similar  course  in  1850.  Imt  diSCOOtSUIied  it  in 
Ilor.ne  Mann  imluded  as  an  cleciixe 
study  in  the  regular  course  of  Antioch  Col- 
lege. Ohio,  in  1H5.^  the  theory  and  practice  of 
teaching.  From  ISSi  to  187i  Iowa  UniversHy 
offered  courses  for  teachers  and  in  1899 
opened  its  college  of  normal  instruction. 

On  the  recommendation  of  President  .^n- 
gell,  Michigan  University  established  in  187"  a 
"chair  of  the  science  and  art  of  teaching*  for 
the  following  purposes:  •To  fit  imiversity  *tu- 
dents  tor  the  higher  positions  in  the  public 
school  service;  to  promote  educational  science; 
to  teach  die  history  of  education  and  of  educa- 
tional doctrine;  to  .secure  to  teaching  the  right?, 
prerogatives  and  advantaRes  of  a  pro'csst.  r. 
to  give  a  more  perfect  unify  ro  the  State  educa- 
tional system  by  brinj:iru.!  th<  serondaiy  schools 
into  closer  relation  with  the  university  ■  A 
plan  was  proposed  for  giving  instruction  in  the 
science  and  art  of  teaching  in  Columbia  Uni- 
versity in  I8S8,  hut  was  not  carried  otrt  at  that 
time.     In  the   collepc   opened  cerrain 

courses  for  traininc  teachers  and  in  l-SSS  Te.ich- 
ers'  College  was  founded  and  in  IHJ^""^  chartered. 
Doctor  Nicholas  Murray  Butler,  now  president 
of  Columbia  ITniversity,  was  die  first  head  of 
this  new  institution  and  as  president  of  Co> 
Inmhta  is  now  president  of  TeachersI'  College. 
This  college  is  one  of  the  notable  in^'ltu- 
tious  of  the  world  It  trains  teachers,  snprr- 
visors.  directors  and  superintendents  for  all  the 
higher  technical  and  professional  positions  in 
the  teaching  and  supervisory  staffs  of  the  city 
and  Slate  school  systems  of  the  country.  Sev- 
eral thotisand  students  are  anmiany  enrolled 
in  this  institution.  All  the  leadinR  universities 
of  the  country  now  maintain  dipar;menrs  of 
ednr.i'ion  oi  colle.-c"-  wlii  li  .\T^e  r.ipidlv  talcinc 
rank  with  the  ilepartmeius  or  oollcRrs  of  law, 
mc<!ieine  and  engineering  and  are  meeting  the 
demand  for  specialists  which  the  developing 
puUic  edneational  systems  of  the  country  re- 
(|mrc. 

Stwimer  schools  have  become  a  strtmp  and 
inflnrnfial  factor  in  th»  training  of  teachers. 
Harvard  I 'niversi;y  was  one  of  the  pioneer 
itistitiitit)!!^  in  .America  to  v:i\e  summer  eourscs. 
Harvard  has  niven  such  courses  for  48  ycam 
Martha's  Vinesrard  Summer  Institute,  organised 
at  Cottage  Olv.  Mass..  in  1878  by  Col  fiomer 
Spraguc.  has  been  one  of  the  notable  tnstm*- 
tions  of  this  type  It  was  rIos»-d  in  1905  In 
1879  the  Sunday  School  .\sMml,ly  at  Chautaa- 
qua,  N  Y  .  oriiani/ed  a  summer  course  of  pvf 
cbology  and  pedagogy  which  soon  became  aa 
important  centre  for  teachers.  The  comves  for 
teachers  was  increased  and  the 
now  held  at  Chautauqua  give 
for  teachers  .After  these  and  some 
stitutions  had  been  successful  in  holdbg 
mer  sessions  the  work  was  rapitQy  tdtes  up  Kr 
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nomul  schools,  colleges  and  universities,  and 
the  most  of  these  important  institations  in  the 
I  contqr  aow  hold  sninmer  sessions.  About  800 
'  snBoier  schools  were  held  in  1919  and  the  at- 
tendance upon  these  was  approximately  300,000. 
The  enrolment  at  Columliia  University  ex- 
ceeded 10,000. 

Teachers'  institutes  were  established  in  this 
countiy  about   the   same   time   that  normal 
scfaot^s  were  organized.    In  1837  Mr.  Stephen 
R.  Sweet  opened  a  temporary  school  *for 
qaalifyinK  teachers  for  the  winter  schools*  at 
Watertown,  N.  Y.    Mr.  Sweet  contemplated 
hoWng  a  similar  school  in  the  late  winter  or 
early  Spring  for  the  purpose  of  "qualifyinR 
teachers  for  summer  schools."    These  schools 
were  in  session  for  eight  weeks.    In  1842  Mr. 
Sweet  opened  one  of  these  temporary  schools 
in  the  Kingsboro  Academy,  New  York,  and  he 
called  the  school  Ae  ■Kingsboro  Temporary 
.Vormal  School  "    The  work  which  hr  did  in 
ihi<i  timporary  school  is  quite  similar  to  that 
»hich  was  later  done  in  teachers'  institutes. 
The  schools  organized  by  Mr.  Sweet  t>ecame 
ioBowa  verjr  genenlly  as  teaipo»aty  schools  for 
trainb^  teacherSk  or  temporaty  normal  scliool*. 
It  is  quite  probable  that  Mr.  Sweet  obtained 
fiis  idea  of  this  temporary  school  from  the 
work  which  was  henij:  done  to  train  teachers 
in  the  training  classes  which  had  been  OfgUW 
ized  in  academics  in  New  York. 
I      In  1899  and  1840  Dr.  Henry  Barnard  of 
Comwciiait  held  a  convention  of  teachers  at 
Hartford.    The  purpose  of  these  conventions 
was  to  improve  the  scholarship  of  those  who 
were  to  teach  and  to  discuss  methods  of  pres- 
ent;' lion  of  su1>jccts  in  the  classroom.  The 
work  which  was  done  in  these  conventions  was 
also  quite  similar  to  that  which  waa  later  done 
ia  teachers'  institutes. 

The  term  •teachers'  institute.*  however,  was 
first  lued  in  New  York  in  1843.  This  undoubt- 
edly was  the  first  institute  organized  in  Amer- 
ica. It  was  held  at  Ithaca  and  was  organized 
hv  J.  S.  Denman,  the  conniv  superintendent  of 
Tompkins  County.  Tlic  fame  of  this  institute 
became  known  and  others  were  organized  in 
different  parts  of  the  State  Within  three 
rears  teachers'  institnles  were  organized  in 
MaiMidrasetts,  Ohio,  Rhode  Tslatia.  In<fiana, 
MidhiRan,  New  Hampshire  and  Vermont.  It  is 
pro^ble  that  New  York  and  Pennsylvania 
organized  a  more  thorough  system  of  institutes 
than  was  organized  in  other  States.  Institutes 
were  abolished  in  New  York  State  in  1912,  and 
teachers'  conferences  under  the  direction  of 
district  superintendents  were  substituted  there- 
for. The  law  defining  the  power  of  a  district 
superintendent  in  connection  with  these  confer- 
ences is  as  follows: 

"  To  aoemblc  all  the  teactiers  of  ha  diatrict  by  towns 

-  nthcrwisc  for  the  purpose  of  conferences  on  couraes  of 
»;a'lv,  f'^  rprc-Tts  "f  .mil  advice  «nd  counsel  in  relation 

Iwip'.inr.  s-:lii'  '1  fn.-i:i  a  lenient,  and  Other  school  work,  and 
'  jt  pruiuiiUng  the  general  good  at  at]  \ite  tdioolt  of  tho 

Institutes  are  held  in  many  Sinfcs  In 
Pennsylvania  and  Ohio  they  form  an  important 
feature  of  the  teacher  training  process.  Thry 
are  organized  and  managed  generally  by  the 
>iiperintendent  of  the  stipervisory  district, 
fountv  or  city.  Schools  are  closed  for  the 
penod  of  the  institute,  which  is  generally  two 
days  in  the  cities  and  one  week  in  the  mral 


districts.  Appropriations  are  made  in  some 
instances  by  the  State  and  in  others  by  the 
county  to  meet  expenses.  Fees  arc  also  paid 
by  teachers.  Attendance  is  usually  compulsory. 
The  method  of  instruction  is  generally  the  lec- 
ture system.  These  lectures  are  upon  subject 
matter,  school  discipline,  school  organization, 
school  maiiagemcnt.  methods  of  instruction  and 
popular  and  inspirational  tlicnus.  In  some  in- 
stances they  depart  from  the  primary  purposes 
of  an  institute  which  is  to  improve  the  teaoiing 
force  and  take  the  form  of  commtuiity  centres. 
In  such  cases  they  have  beeome  mass  meetings 
instead  of  classrooms  for  instruction. 

In  1895  the  Paulist  Fathers  in  New  York 
organized  an  institute  for  the  jjeneral  improve- 
ment of  the  teachers  in  Catholic  schools.  It  is 
called  the  National  Gatfatdic  Teachers'  institute, 
and  under  the  general  namniBcnt  of  this  or^ 
ganization  provision  is  made  for  the  mainte- 
nance of  local  institutes  in  various  parts  of  the 
country  for  the  benefit  of  the  teaching;  orders 
connected  with  Catholic  schooLs. 

Teachers"  reading  circles  have  exerted  a 
strong  influence  in  developing  a  professional 
spirit  among  the  teaching  fralemity.  The  first 
circle  was  probably  organized  in  Ohio  in  1^ 
upon  the  suggestion  of  Mrs.  D.  L.  \\  iliiams,  a 
teacher  in  that  State.  The  circle  was  formu- 
lated somewhat  upon  the  plan  of  the  Chautau- 
qua literary  course.  Many  of  the  other  States 
of  the  Central  West  and  WVsl  have  organized 
such  circles.  These  circles  are  under  the  man- 
agement  of  the  Stale  Teachers'  Association 
or  the  State  Education  Department  In  some 
States  tlie  circle  is  tinder  the  joint  management 
of  such  authority.  A  definite  course  of  reading 
is  prescribed,  textbooks  suggested  and  examina- 
tions prescribed.  Many  Staus  give  some  credit 
in  their  plan  of  ccrtificaiion  to  those  who  have 
done  successful  work  in  the  circle.  In  1915  the 
National  Rural  Teachers'  Reading  Crcic  was 
organized  tmder  the  direction  of  me  Bureau  of 
Education  at  WashintMon 
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TEACHERS' COLLEGE,  a    h  nil  for  the 

training  ot  teachers.  aiViliatcd  with  CohimNia 
University.  For  scvfr.il  year-i  the  college  has 
maiotaioed  courses  for  teachers  m  the  New 
York  schools,  and  since         has  made  these 

cottrses  an  intesral  pan  ot  the  regiiibr  college 

courses.  The  continual  increase  in  the  nrnnher 
of  teachers  taking  these  courses  led  to  the 
orpranizattoo  of  an  extension  department  in 
I'JUJ  wli^i  h  III -hides  the  entire  university  sys- 
tem. The  uiuversitv  accepts  courses  in  edu- 
Catioa  as  part  of  th:.  n  luirement  for  the  de- 
itree*  of  A.B..  A,iil.  and  Ph.D.  The  colleite 
dtpkma  is  conferred  upon  students  who  have 
successfully  rrrrpJrt-^r*  -nmr  nr.r  nf  The  general 
courses,  and  a  uci»artra«-iit.«l  diploma  upon  those 

I  l?ave  fitted  tht-m'«el\es  for  partiailar 
1  ranches  of  school  wirk.  L'nder-Kraduate  stu- 
dents of  Columbia  and  Baniard  collc>fes  may 
otitain  the  diploma  of  Teachers'  Collcxc  whcti 
therrcceive  the  degree  of  lachelor  of  arts. 

These  are  the  underitradualc  courses ; 
Secondarv  course  Ic.iditik;  tr»  the  dcRrec  of 
A.B  ,  and  the  college  diplunia;  general  course 
leadinp  to  the  colle.^e  diploma  in  elementary 
teaching;  general  course  Uadini;  to  the  co!l 
diploma  in  kiiulrrKartcn  teaching.  Theo  there 
are  several  courses  IcadTinK  to  the  tti^cgc 
diploma  in  art.  dumc«ttc  art.  domestic  science 
and  manual  training.  Candidates  for  the  first 
of  these  cour»e'«  must  }»:  either  college  KJ~adu- 
atcs  or  catiduiaics  for  the  de>:rce  of  A  11..  in 
Columliia  l'iii\ersit\  Tlicre  is  a  comlnned 
course  of  ^tu<I>  pre<.cnlicd  fur  the  degree  o( 
\  B..  in  Cohin.hia  I  niversity  and  the  diploma 

of  Tr:-  }ii  '      ■  '  .'f.-.T- 

TEACHERS"  EMPLOYMENT  AGEN- 
CIES.  Teachers'  em{>lo\mtnt  •..n  ire  ft 
two  classes.  V12. :  (If  Tho»c  tha!  carry  on  the 
woric  in  a  commercial  wa;r  and  colK-ct  te<  s 
fcoB  teachers  for  the  service  rendered  in  olv 
taining  position* ;  (2)  those  managed  in- 
stitutions of  leartiinK.  a^  rolte^'i  s  ;»m|  norm.il 
»ch<'>ol<.  that  <>1ita«n  p»'^itions  for  th<ir 
students  or  yraduates  ^ifhotit  pa\mcnt  other 
thttn  ycfu  f ul  tuition  ;'(-<■..  (  nmmi  rt"i:il  .ikreru  l<  s 
ha^e  existed  ^ince  IS^^  I  ut  did  not  i  <jmi.  a 
prominent  factt>r  in  the  etnpioymcnt  oi  trach- 
CTS  prior  in  iWO,  \t  the  pre<mt  time  there 
are  arencic*  in  mo-t  of  the  prfitninent  cities 
of  the  comitry.  s<»me  doint;  a  lorn!  f.tt^ine**. 
fither^  I'eirv,:  ii.iti(>nal  in  th^  ups"  ot  thiir 
a^ti\lt^  The  methods  cnij>!"\r<i  t.y  all  lutn- 
mrrrial  .Tfrri-u^  .ire  q'liie  -innl.tr  \  tciifur 
enroll*  l>v  pa^mK  'f>'  rr^nnnd  tee.  makinK  a 
written  ^tai«ment  '  i  hi*  .ue.  cdtKabtm.  CJt- 
perient'r  amt  general  qtialificatiotis.  and  gi\inie 
referem » .  Thr  agrncv  rm  rt<eipt  of  the 
^!.i'rrr<  t  writ'^  tc  tile  rr  '".  relic*  N  f'.r  further 
<liti^     Wht.'i  a  i  j'.l  lor  a  tcatber  in  rek'tntd  hy 

the  agency,  twi*  or  three  of  the  cnroUcd  toMdn 


ers  Itcst  qualified  for  the  place  are  aa>ked  to 
make  appficatioii,  aiid  the  atrongest  candidate 
IS  Usually  rcoommcMkd  liy  the  agency. ,  li  the 
aiccncy'it  candidate  is  elecMd  to  the  fotitioii  he 

usually  pays  the  uKcr.^ry  a  trr  oi  :  p' '  ■ 
of  the  first  yr.ir'>  ».il.;iry.  A  wvil-jii^i-.^id 
,,L;etir>  '  ei  uno^  .iti  :ir.jK)nant  factor  in  pUcm^- 
teachcrs  m  the  positions  tor  which  they  are 
best  qualified.  Probabb'  the  most  valua^  k 
service  rendered  by  agencies,  bowcter.  is  the 
pvopcr  pbdne  of  teachers  with  spc^al  mi 
««— ^t  anaKneatioos 

Hoa.\Tio  IL  Pollock. 
TBACHBBS' fllSTITirraS.  SeeTE/tfH- 

TEACHING  METHODS  AND  SYS. 
TBMS.  TeatU^  or  tha  ia^wiiiv  of  krtomi. 
edge  hjf  the  means  of  lessoos  or  esaapic.  ha* 
been  a  autter  of  study,  of  ditcnsMon,  of  ac* 

ceptance  or  rejection  of  methods  and  plana 
throuiih  the  entire  history  of  educational 
science.  Talleyrand  said  th.ii  r:.i.tl.o*is  are  the 
masters  of  teachers — "K-  mitinMlcs  sent  le* 
maitrcs  des  maitrcs.*  The  ;ije«ent  trend  of 
educational  workers  is  to  make  ttuthnj  an  aid 
to  instruction.  Two  genera]  i^tic  Mhemca  iof 
the  aaimaitiaa  of  knovrladgc  have  iaag  fft> 
\'ailed.  The  oHliiciive  leiaoci  is  used  in  eiarly 
childhoo<l  where  association*  arc  made  tnto 
classes,  irroups  or  families  of  things  which  are 
alik.  Ill  u^e,  structure  and  appearances  The 
child  easily  ^-.nn-  a  pfrtrpt  of  a  chair  when 
shown  a  pit-t  e  ot  simple  furniture  with  femr 
lefts,  a  scat  and  a  back.  He  may  find  m 
proce9  •!  tiOMF  that  varioOS  articles  appear  in 

lU  cottstnictioa,  wood,  graM.  wire  chilh  and 

different    <diapes   have   hecn   evolved  —  low. 

broad,  deep  —  liot  from  his  early  percept  he  is 
able  to  classiiv  all  as  chairt  On  the  epth<-r 
hand,  a  thing  fie  cannot  un'i^1^t  lnd.  he  canrn't 
use,  he  cannot  classify,  i-  u^de^s  to  him 
"When  a  general  idea  or  pniiciplr.  which  ap- 
plies to  several  concrete  or  individaal  instaoces 
so  as  to  explain  or  give  them  mcannit.  is 
tained  through  the  study  of  concrete  or  ir- 
•Ifvidual  in*iances.  the  process  of  thoucht 
1  H-tive  •  Deduct!'  :  the  opposite  ot  in- 
<ii»ction;  instead  of  torming  one's  own  conclu- 
sions from  a  series  ot  fact*,  the  ^tuder^f  herf 
employ*  those  prtnciplci  already  reache<l  oat  of 
bis  own  experience  OT  that  established  li^ 
others  The  teacher  empky*  the  dedurtr. : 
method  when  he  ask*  papils  to  answer  que^ 
ti((ii>.  to  solve  probli-ms,  to  master  situatiofi* 
by  referrinjf  to  niles.  laws  an<l  axiofn«.  t3be 
rbtid  use*  it  M'bi  ;i  "educes  a  fractinn  tf  i!- 
lowest  terw>L-  }  .  t  ji'Mnc  the  nile  that  a  ir  .' 
tion  ma-  '  -.M:!.-  ,!  to  its  lowest  term*  • 
divMhns  ><oth  numerator  and  denominator  \^ 
their  cnmm>>n  factors  vnlil  aa  common  factor 
remains^  In  the  process  of  dedoction.  role* 
which  apply  may  not  aKrav*  rendity  apt«rar 
iHtTt-rent  ones  mav  tve  tried.  *ehemet  searcbed 
out.  tried,  rrjertetj  — 'tfuilUni;  prtnciptes  nU« 
sometimes  Ipc  s^nikcht  long  and  cbumHIp  hcfMt 
th.c\  .irr  found.* 

The  specific  methods  of  the  dftM  perild 
divide  them<ieKes  into  three  finrfMMMK 
testintt.  drilling,  tearhina  Testiag  the  V^ij^ 
kno»)rdk;e  prti\T<K»  ibr  in-tnictor  a  vtarliMff 
point,  khowiiiu  the  achievement  of  tl^e  chdH 
and  its  progress,  and  giving  opporttmty  for 
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cia>iihcatioii  and  adjustment.  Skilful  tests, 
tifai  or  written,  help  the  teacher  to  individual- 
ize pupils'  needs  in  such  a  way  as  to  cnaMe  her 
not  only  to  offer  definite  instruction  tu  the 
iodlvidiial  but  class  instruction  as  well.  Care- 
fn)  otaerration  and  a  record  of  mistakes  show 
the  direction  and  nature  of  the  pupils'  errors. 
This  test  of  knowledge  lends  itself  admirably 
to  schemes  for  review  in  that  proper  emphasis 
oiay  be  placed  on  the  needs  of  the  section. 

Drilling  in  the  use  of  the  tools  of  the  trade 
is  as  essential  to  the  student  as  it  is  to  the 
laborer.  "Hahit."  James  tells  us,  "is  the  result 
01  o:t-rcpeated  action  in  tlic  same  line.**  There 
are  certain  fundamentals  in  educational  pro- 
cedure which  must  be  acquired  in  such  a  way 
as  to  be  habitual.  The  fonnation  of  letters 
in  writing,  the  Mqiiisition  of  the  multiitlica- 
lion  table,  the  ability  to  recognize  easily  a 
jioun  or  a  verb,  the  familiarity  with  the 
paradigms  and  conju^tions  of  a  foreign  lan- 
guage, ready  application  of  axioms  and  laws, 
all  results  from  oft-repeated  action  in  the  same 
line.  They  are  reached  by  drill  —  cotistant, 
steady,  repeated  drill.  Instruction  without  drill 
lends  to  cha05,  loss  of  time,  inefficiency,  edu- 
cational disaster  Drill  should  be  constant.  The 
multiplication  talilc  should  Iic  repeated  so  often 
that  reaction  is  instant.  Methods  employed 
may  be  flash  cards,  group  recital,  simple 
IMoblems,  etc  Drill  should  be  accurate.  James 
a?ain  points  out  that  to  break  an  undenraUe 
hn'^it  it  was  necessary  never  to  lapse  into  it. 
T!:is  implii  s  correct  copy,  clearly  presented  and 
ca'^y  of  imitation,  k'ivcn  undcT  MICh  environ- 
ment as  will  lead  to  skill. 

Progress  in  the  career  of  the  student  is 
made  bv  the  addition  of  new  knowle^^c. 
Knowleclge  may  be  imparted  by  teadiing  stn- 
dents  new  farts,  varying  in  method  from  brief 
comment  to  the  formal  lecture.  Comments  and 
explanations  are  part  of  most  recitations;  the 
danger  lies  in  the  fact  that  the  teacher  con- 
sumes too  much  time  and  loses  sight  of  the  fact 
that  oa«  large  way  for  a  child  to  learn  is  to  tell 
what  he  knows  to  someone  else.  The  teacher 
using  this  method  should  never  lose  sight  of  the 
fact  that  children  learn  to  write  by  writing 
—  to  do  by  doing,  to  acquire  ability  in  expres- 
sion and  understanding  of  fact  by  relating  their 
experience  to  someone  else.  New  knowledge 
may  be  obtained  by  notetaking,  from  dictation,' 
from  jotting  down  of  facts,  from  individual 
research.  New  knowledge  is  acquired  by  illus- 
tration and  object  teaching,  by  dramatization  in 
literature,  by  the  use  of  apparatus  in  physical 
sdence;  by  pictures  and  maps  in  history  and 
geographicai  science,  by  stimulation  of  thoiii^t 
in  mathematics. 

The  question  and  answer  method  is  empk>]red 
largely  in  aiding  students  to  formulate  their 
knowledge,  to  aid  them  in  their  expression,  to 
ripen  their  judgment,  and  to  form  correct  con- 
chistons.  This  method  is  being  introduced  widi 
the  in^test  success  in  language  teadiing,  vdiere 
spaldnvT  practice  is  essential  if  the  pupil  is  to  ac- 
quire anything'  more  than  a  mere  bowing  ac- 
quaintance with  the  language  under  study. 
Oncstions  and  answers  arc  planned  so  thai  the 
teacher  speaks  very  little  and  the  pupils  a  great 
deal  The  question  should  l>e  correct  in  form, 
dc6nite  in  meaning,  framed  in  simple  terms 
within  the  comprenension  and  adapted  to  the 


knowledge  of  the  pupil,  stiiniilaiinj.;  u>  the 
thought,  addressed  to  the  class  and  framed 
so  as  to  draw  forth  a  complete  expression. 
The  question  and  answer  method  should  lead 
lUUurtuly  into  the  topiod  method  which 
encourages  pupils  in  freedom  of  expression 
and  gives  opportunity  as  strength  OOOKS 
to  discuss  topics  and  make  reports  on  as- 
signed subjects  calling  for  mastery  of  the 
siibject  and  independence  of  thought.  This 
develops  skill  in  organization  of  idcas»  pro- 
vides powers  of  expression  and  furnishes  mc- 
tice  in  alertness,  syvtematic  tfainkliig;  ana  es- 
tablishes confidence  in  one's  self.  TMt  nethod 
can  be  successfully  used  in  the  de\'eIopment  of 
all  new  topics  win n-  the  new  matter  is  to  be 
connected  to  the  old  in  the  mind  of  the  learner. 
It  may  be  a  half -formed  conversation  between 
teacher  and  class,  directed  bv  the  teacher  and 
commanding  such  foil  and  free  expression  as 
will  fulfil  me  mastery  and  devdopment  of  the 

topic. 

Lesson  plans  carefully  considered  and 
clearly  formulated  arc  of  great  practical  value. 
In  the  daily  plan  the  teacher  considers  the  sub- 
ject matter  of  the  review  and  advance  lesson 
and  the  class  procedure.  The  daily  plan  finds 
its  place  in  the  term  scheme  and  the  term 
scheme  is  a  unit  of  the  syllabus  for  the  \f  ar. 
This  daily  planning  prevents  a  liajiba/ard 
course  and  provides  for  repilar  orderly 
progress.  A  well-organized  plan  involves  a 
definite  aim^  bringing  to  its  aid  the  proper 
method,  which  economi«es  tfme  and  effort. 

Results  obtained  liy  supervised  study  have 
become  so  successful  that  a  brief  survey  of 
this  method  should  arouse  the  interest  of 
school  men  in  such  a  way  as  to  lead  to  its  wide 
adoption.  By  means  of  it  the  teacher  is  en- 
abled to  present  tihe  subject  matter  in  such 'a 
clear,  concise  way  that  every  pupil  is  aflFordcd 
an  adequate  opportunity  to  understand  and  to 
master  the  various  daily  problems  of  the  sub- 
ject It  is  an  elaborate  and  complete  assign- 
ment of  the  next  lesson,  made  SO  clear  that 
the  details  present  tiiemseKes  SO  plainly  and 
logically  that  all  have  a  maximum  opportunity 
to  teani  tfie  lesson.  It  has  the  advantage  of 
giving  aid  when  aid  is  most  needed,  of  econo- 
mizing time  and  efTort  and  forming  correct 
habits  of  attack  and  application  of  principles. 
With  the  modern  trend  of  social  conditions  in 
the  city,  crowded  part  time  and  frequent 
abundant  attraction,  some  method  and  super- 
vision should  reach  into  the  home  to  grip 
parent  and  student  alike.  Frequent  reports  of 
progress  should  go  to  parents;  specific  direc- 
tion given  in  study;  students  held  to  the 
definite  performance  of  certain  tasks  and  an 
cfTort  made  to  train  in  such  economy  of  time 
and  effort  as  to  make  school  work  a  delight; 
this  can  be  accomplished  by  carefully  scheduled 
program  at  home  and  at  school. 

John  MANvaj.E  Sayles, 
Professor  of  Edvcation.  State  Cottege  for 
Teachers.  Albany.  N  Y. 

TEACHING  OF  THE  TWELVE  APOS- 
TLES, a  part  of  the  Apostolic  Constitutions 
(q  V.)  enunciating  principles  of  Christian  faith 
and  prarlicc.  It  was  first  (1873)  discovered  by 
Brycimius.  metropolitan  of  Nicomedia,  in  a 
manuscript  of  the  1 1th  century  and  was  pub- 
lished in  1C75 ;  since  which  it  has  been  the  oc- 
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cation  of  much  discussion.  Consult  Hamack, 
*Texte  und  Untersudiungai  lur  AttduiitGditn 

Litcratur'  (1886);  Schaff.  <The  Tcadling  of 
the  Twelve  Apostles'  (18S5). 

TEAK,  a  large,  vcrbenaceous  forest  tree 
(Ttctona  gramiis^,  native  to  sontlieni  Asia  and 
to  the  Malayan  Islands,  wfudi  fttmishes  the  val- 
uable lumber  known  as  teak.  The  hcartwood 
is  Rolden-brown  when  first  cut,  but  when  aged 
darkens  to  the  tint  of  M.uk  w.iliuit  It  In  \ft\ 
dural>le.  examtil<^  in  iioux -nml  i  rs  h.i\  tTii;  a! 
read)  -tir\ucd  Uif  hundred^  ot  yc.irs.  i>-  >tr;ii^{bt 
in  grain  and  easily  worked.  It  takes  a  hiKh 
polish  and  if  properly  seasoned  will  not  warp 
or  Split  Teak  is  used  for  b<ju«e-building,  fur- 
niture and  wood<<an-in^  and  it  one  of  the 
most  valuable  woods  for  shipbuilding,  espe- 
cially for  decking  and  for  backing  the  metal 
plates  <)l  iruii-t  l.i<)s.  ^fin-  it  cniit.iiiK  .«  rt-sitKius 
<nl,  v^luch  prevents  it  trum  curtoJinic  ii'«>n;  it 
is  also  in  demand  for  car-wheels,  gun-carriages, 
railway  ties  and  engineering  works.  Althou^ 
the  natural  Mpplsr  of  teak,  throughout  its 
ranie  Wtt  ircat,  aa  it  occurred  in  mixed  forests, 
most  luxuriantly  in  Bunna  and  adjacent  regions, 
ii  \va>  rafiidt>  (li>aiipcaring  on  account  (  t  tlu 
iiiu  c.isii.g  dtnuiiid  aiu!  lack  of  replanting'  (iru  it 
r.niam  has  checked  this  wa^n-  ';«>  <  itn  i»  im  pro 
lection  and  fori-st-adntiui»iraiioi)  tn  its  Indian 
and  Burmese  dominions.  The  timt>cr  is  mostly 
consumed  in  India.  The  tree  is  not  ositaUy 
found  in  pore  forest*,  but  mixed  with  bamboo, 
which  it  overtops  and  which  seems  neccsaanr 
for  its  growth.  It  requires  a  li^hi  soil  wtm 
Koch!  >ult  drainntrc.  The  leaves,  which  arc  nearly 
10  lung  and  resemble  those  oi  ihc  tn- 

liacco,  arc  somewhat  drooping  and  cori.ioc<>us 
and  appear  as  soon  as  the  rainy  season  opens. 
Th^  yield  a  red  dye.  Teak  trees  may  easily  be 
distingtiisbcd  for  some  time  during  the  rains, 
by  iheir  broad  terminal  panicles  of  flowers, 
which  are  small,  white  and  fragrant,  on  sktidcr 
hranchlets.  The  seeds  are  oily,  in  a  hard  nut 
i,()\t  i<d  a         yii  iii.iitcil  hairs  and  further 

ntv  iuaiJ  ;i)  .iij  cii l.ii  k;»'d  nu'nil 'ranous  calyx. 
Tht»e  fcatlut  v  pain>  ii  -  nr  tcr  the  tree  a^ain 
contpicttous  duriTi^-  i!ie  dry  season,  when  it  is 
kaflci^  The  ><  cd.  arc  plentiful  and  would 
stiQA  restore  the  forests,  were  it  not  for  the 
forrst'&es,  raging  just  about  the  time  when 
ih«.  nuts  are  falling.  Many  of  the  seeds,  how- 
txcr,  arc  washed  down  by  the  first  heavy  rains 
»><  the  t:v>:,M>on.  into  the'  valleyN,  'nhcrc  tin: 
irtcs  arc  prwicipallv  found  n;,ii;\ 
h-gs  of  Jcak  have  .  rai  1k,;1o'.\  >  ruiiniiif; 

up  through  the  centre  from  thi.  1  iKt,  that  are 
priibably  causvd  by  the  fire*.  \\\.c  nuirket  value 
uf  the  tcak|  which  is  greater  than  that  of  any 
ether  wood  exccM  mahogany,  depends  a|M>n 
iht-  regular  C)lindrical  ihape  of  the  log  Tliis 
Jtould  be  without  knots  or  other  irrrgularitici 
.ir  d  K^cat  citrc  is  taken  in  the  plantaiit'ns  to 
nd  the  free*  of  cn-eper*  whirh  bv  their  cling- 
iiin  haliit,  distort  the  iri;:,k>  li.k  ,'rees  may 
K  .iih  A  height  of  from  100  to  l.MJ  feet  and  a 
t .iimference  of  from  20  to  25  feet;  to  attain 
thv  latter  girth,  a  tree  grown  under  natural 
c«-ndiTion»  must  have  Hvctl  at  least  100  year*. 
|fi  pl.inlntioii?  growth  i«  quicker  To  gel 
tbi   ■   u-r.  a:  out  of  the  Htirmcse  forests  to 

rbi  (.,.•  i'  \\  ni-crsv.iry  to  raft  thrm  <}"Wn 
tbr  rurf<^,  ttut,  H^ncc  green  leak  will  nol  fl«>^t 
and  if  fclkd  i»  dry  fit  the  ground,  the  rrsuU 
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is  uneven  leasoninff  and  the  lumber  still  docs 
not  float  readily,  die  old  Burmese  method  of 

drvine  the  wood  when  standing  is  still  the  t*->i 
a\ailalil<*.  This  is  done  by  girding,  a  broad 
.ttirni.il  strip  of  bark  and  sapwcnid  is  taken 
otf,  cumpktcly  encirchnK  the  trunk  and  thr 
rnis  striking  down  quilc  mf  i  '.In  heart  woo»l 
The  supptv  of  sap  of  the  upper  portion  of  the 
trees  is  of  coarse  entirely  cut  olf  and  the  trre 
(fies  above  the  girdle.  It  stands  in  that  con- 
dition for  two  or  three  yean,  according  to  its 
size,  seasoning  evenly  and  completclv.  bring 
exposed  to  the  weather  on  ail  sines.  The  lot;* 
v.ill  tht'ti  float  f.\<-iiy  .ind  ar<  <.c-nt  down  thr 
wairr-wavs.  snmr-fimes  onr  f'\  one.  tmfil  tli»-> 
reach  a  rivn  large  enough  f  r  tin  rn  -o  V 
formed  into  a  raft.  When  they  reai^h  Ju  Iusb> 
her  yards,  elephants  arc  often  employed!  to 
move  the  teak  aKnit  and  stark  up  the  !<>g^ 

TBAL,  a  small  frc-h  wati  r  wild  duck  of  ihr 
genus  QufTi^utfhiLi  t:    or   •»ome  rioselv 

related  genii's,  many  specie^  of  which  occur  in 
various  parts  of  the  world  The  three  North 
American  species  are  the  blue- winged  {Q  dit- 
corf),  the  cinnamon  ryow-'/Nvo)  and  the 
green-winged  iNtttiou  tvohmeiuisy.  The  first 
and  last  are  of  common  occurrence  all  over  the 
r,it  Ttnrnt  and  breed  in  suitable  places  through- 
out she  northern  United  States  and  Canada 
The  males  arc  n  >t<d  f  ir  iheir  l-rilliance  nf 
plump?'*,  .15  compared  wiih  the  so?>er  (lre<*  of 
the  littlt  females;  hence  almost  any  small  and 

Kudy  duck  is  HkcW  to  be  railed  a  teal  in  the 
oks  of  unscientific  sportsmen  and  traveler 
TEARS,  !  v 

TEARS  OF  SAINT  LAWR&NCS.  See 

SuOllTtNC  StAKS 

TEASDALS.  Sara  (Mas  K  B  Pnj»rx<ni 
American  poetess:  b.  Saint  Louis.  Mo..  H  Am: 
li-v-U     She   ^l^ei^cd   lur   < diKati' -n    at  prua: 
schools  III  Saint  Lriiii>  and  'P«i»i  fbeuerai  >ear> 
in    European    travel      Ihr    published  workv 
marked  by  a  charrr.mv  Knt  quahty  and  a  fine 
rMhmic  feehng,  include    Sonnets  to  Ihise  and 
Other  Pocma>  (1907);  'Helen  oi  Troy  «id 
Other  Pocms>  (1911);  *River  to  the  Sen* 
(1915);  'Love  Sonps-  <m?) 

TEASEL,  any  memlnrr  ot  the  j^cnu*  £>i>- 
saeus,  botanically  not  far  removed  from  the 
campamilus  They  are  tall,  rough,  hainr  or 
prickly  herl)S,  the  most  important  apccits  being 
the  fuller's  teasd  (D.  /ntfMMm),  s  sMntt  bic»- 
nial.  with  9efSfle,  lanceolate  to  pinnaiifid  leaves. 

xshi'h  ate  opiKiisitc  .md  uftcii  c..'t:nate.  The 
pair  hl.ic.  tiiliil.ir  flower^  .ire  >:.<'t:!Ted  tnti^ 
•■1  use,  ?rrmifi.fl,  i>!,],.rfg  heads.  -i:'':i-nded  bf 
ati  Hisulucic  mid  nuny-bractcd  The  flowers 
open,  a  few  at  a  time,  in  horitontal  zooev 
Both  bracts  and  in>-olucre  arc  rigid  and  tipped 
with  spines,  the  latter  bcuic^  hooked  and  i«* 
maining  in  fn«.  Thnr  trt  then  hcown  xai 
thickly  set,  radiating  iron  every  side  of  the 
head,  bectjrae  c>lin<1nial  and  are  •very  ^-litable 
f»>r  raising  the  nap  upon  wonbni  rUnbi  or 
"tearing"  tkcm  I  hr  heads  art  fixed  tor  thii 
purpoH-  arottnd  the  circumferetice  ot  a  hrt^ 
wheel  <>r  on  tlat  cards.  The  teasel  is  culdvatrd 
anrf  is  stKpected  to  he  onhr  a  variety  oi  the 
wild  n  syhyttnt,  wMch  dffrctt  dnctfy  in  Ac 

«.pin<  »  f*  fhf  t.raets.  i»f  Straight 

TECHS  (i^sh)  BAYOU,  in  the  HHtthera 
l^irt  of  L(«iMana,  a  *mail  tidewater  channH, 
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west  of  Grand  Lake,  which  flows  gener^iUy 
Mjuth  by  cast  into  Atchafalaya  Bay.  It  wski 
mice  the  outlet  or  the  main  channel,  by  which 
the  Red  River  discharged  its  waters  into  the 
Gulf  of  Mexico.  The  land  through  which  the 
Ba)'ou  Techc  now  flows  has  been  lormed  from 
the  sediment  brought  down  by  the  rivers  and  by 
the  overflows.  It  cuntains  some  of  the  richch.t 
soils  of  the  State.  On  it  are  raised  large  quan- 
tities of  cotton,  suKarcane  and  rice.  The  Techc 
li  navigable  tu  Saini  Martinsville  about  100 
miles,  and  above  that  point  for  small  boatt, 
when  tliort       fuKh  water. 

TECHNICAL  EDUCATION.  See  Edu- 
cation. Tkchnical. 

TECHNOLOGY,  Schools  of.  Schools  of 
technology  in  die  United  States  are  of  compara- 
tively recent  date.  The  earliest  was  the  Kcns- 
sctacr  Polytechnic  Institute  of  Troy,  N.  Y. 
(q.v. ),  founded  in  1824;  thm  followed  the 
Massachusetts  Institute  of  Technoloj3:y,  Boston, 
Ifass.,  1861;  the  Worcester  Polytechnic  Insti- 
tute Wofcester,  Mass^  1868;  Lehigh  Uiiivtnity, 
1866:  Stevens  Institute  of  Tedmoto^,  1871, 
and  the  Case  School  of  Applied  Science,  in 
1880  (qq.v  ).  From  that  time  on  the  number 
increased  rapidly  and  in  1900  there  were  43 
institutions  in  the  United  States  classed  as 
schools  of  the  technology  hf  fhe  Commissioaer 
of  EdtKatiofu  Among  ttacaa  are  privatdyxca- 
dowed  institutions,  nice  the  Stfvens  Instttnte 
of  Technology;  State  institutiona,  Klce  the  Sib- 
ley CollcRc  of  Cornell  I'niversity;  scientific 
departments  of  older  universities  and  schools 
partly  industrial,  like  the  Pratt  and  the  Armour 
institutes. 

Technical  schools  in  Germaagr  have  long 
been   graded  as   (1)   etenwntary  industrial 

schools;  (2)  secondary  industrial  schools;  (3) 
higher  polytechnic  institutes.  The  tendency  in 
the  Uiiitca  States  is  along  the  s.imc  lines,  pro- 
vidin£(  all  needed  forms  of  education,  includ- 
ing more  or  Itts  technical  training,  in  con- 
nection with  twiversities,  colleges  and  schools 
already  existing.  Many  of  the  State  colleges 
are  affording  in  one  institution  ihe  whole  range 
of  pure  and  applied  science.  The  requirements 
for  entrance  to  most  of  the  technical  schools 
of  the  United  States  arc  algebra,  plane  geom- 
etry, English  literature,  the  history  of  the 
United  States.  French  and  a  knowledge  of  the 
common  Eagush  btancfaes.  Some  sdiools  re- 
quire solid  geometry,  pbne  trigonometry,  ele- 
mentary physics  and  chemistry  and  some  re- 
quire Latin  in  addition  to  the  above.  The  gen- 
eral courses  of  study  pursued  are  civil  engi- 
neering, mechanical  cn^ncering,  electrical  en- 
giaecTtog,  railway  engineering,  mining  engi- 
eering,  aiemical  engineering,  sanitary  engineer- 
ing, architecture,  pharmacy  and  chemistry.  The 
length  of  each  course  is  usually  four  years. 
Marine  engineering  forms  an  additional  course 
i'l  the  University  of  Maine,  University  of  Michi- 
gan, Cornell,  Columbia  and  New  York  wuf 
vcrstties.  Naval  architecture  is  offered  as  a 
course  in  the  Massachusetts  Institute  of  Tech- 
nology, in  Columbia,  New  York  and  Cornell 
universities  and  in  the  Uni\crsity  of  Michigan, 
etc.  Sc1k>o1s  of  forestry  are  connected  with 
Yale,  Michigan,  Cornell  and  Syracuse  universi- 
ties; with  the  University  of  Nebraska  and  the 
Ohio  State  University.  Horticulture  is  tau^ 
b  Harvard  University.  Ohio  State  University, 


Iowa  State  College,  University  of  Nebraska, 
etc.  Domestic  art,  domestic  science  and  the 
hne  arts,  in  addition  to  steam  and  machine 
design  and  applied  electricity  are  given  prom- 
inence in  Pratt  InstitutCj^  Brooklyn,  N.  Y.  At 
the  Armour  institute,^  Chicago  IIL  typewrit- 
ing, music  and  domesdc  art  are  added  to  the 
u.sual  engineering  courses.  The  universities  and 
cc)lleges  of  the  United  States  have  so  univer- 
sally added  technological  courses  to  their  sys- 
tems of  instruction  that  it  is  no  longer  possible 
to  separate  the  technological  schools.  The 
United  States  CommisMoner  of  Education  has 
ceased  to  thMtfy  them  separately  and  only  a 
few  are  known  aa  distinctly  polytechnic  imti- 
tu  lions. 

Schools  of  Agriculture  and  Mechanic 
Arts. —  The  pioneers  of  technical  education  in 
the  United  Sutes  were  privately  endowed 
schools  of  technology,  but  technical  educatton 
received  its  greatest  impulse  by  the  *Land 
Grant  Act"  and  "Morrill  Bill"  of  Congress 
from  the  year  1862  to  1890.  (Sec  Cou.t(JES. 
Land  Gra.nts).  Under  tht  se  acts  the  Federal 
government  has  given  mure  than  13,000,000 
acres  of  pabUc  lands  for  the  establishment  and 
maiatenance  of  colleges ,  of  agriculture  and 
mechanic  arts.  The  name  has  not  always  been 
retained  as  acts  of  Slate  legislatures  and 
private  benefactions  and  other  causes  have  led 
to  a  change  or  to  an  affiliation  with  State  in- 
stitutions. But  as  a  result,  at  least  one  such 
institution  has  been  established  and  is  now  in 
operatioa  in  each  State  and  Territory  of  the 
United  States,  except  Ala^.  The  Interaa- 
tion.il  Typographical  Union  has  established  a 
large  school  of  ti-pography  at  Indianapolis  and 
the  International  Printing  Pressmen  and  .As- 
sistant's Union,  a  school  of  presswork,  near 
Ko^ersville,  Tenn.  Other  trade  imioM  Otfe 
initiating  the  method  and  in  dss  way  many 
very  important  trade  schools  are  developing. 
Hi  the  institutions  that  have  been  organized 
under  these  acts,  51  are  colleges  of  agriculture 
and  mechanic  arts,  having  in  1917  over  5,000 
instructors;  54,931  white  men  students;  14,460 
white  women  students,  and  4^40S  colored  men 
and  6b206  colored  women  students.  Separate 
institiitions  for  colored  sttidents  have  been 
established  in  most  southern  States.  The 
courses  of  study  pursued  in  these  schools  arc 
agriculture,  all  the  branches  of  engineering, 
textile  engineering  (in  North  Carolina  and 
Mississippi);  forestry  (in  Michigan),  and  hor> 
ticulture  (in  Washington  and  Virginia).  Qem- 
son  Agricultural  Cwlege,  in  South  Carolina, 
has  a  full  equipment  of  cotton  machinery  for 
illustrating  the  maiuifacture  of  yarn  and  woven 
fabrics.  Rc'iiiirements  for  ciiirraice  differ  very 
greatly  m  different  States.  (For  detailed  infor- 
mation regarding  technical  education  In  die 
United  Sutes,  see  Eihk:ation,  Ewmmmuiro; 
MAwtTAi  TRAmtNo:  TwrnrtcAi,,  EmKTATfow; 
TRAnr  ScHfioi.s)  Consult  also  'Annual  Report 
of  the  L'nited  Slates  Commissioner  of  Educa- 
tion';  'Report  of  the  I'nited  States  Commis- 
sioner of  Labor  on  Trade  and  Technical  £du- 
cat ion*;  < Annual  Reports  of  die  Sodety  of 

Mcchanicnl  Fntrinerrs  ^ 

TECTONIC  GEOLOGY.   See  Geoi.ogy — 

Stril.  lur.i!  C,",';t//',;_v. 

TECUMSEH,  te-kum'se,  Shawnee  chief: 
h.  near  Springfield,  Ohio,  about  1763;  d.  5  OcL 


1813.  AI»oui  I80i?  he  formed  the  dcsipn  of 
iinitifip  the  tn'>c>  of  wisitrii  ItidiatK  luairi'sl 
the  whiles.  He  claimed  that  the  Iand-ir<  .itics 
hetween  individual  tribes  and  the  seitler  1  n 
void,  inasmuch  as  the  land  was  the  common 
property  of  all  the  tribes  atul  could  l>e  alienated 

only  hy  unairimoas  aMcnt  British  fanned 
the  tfissatisfaetion.  which  wat  likemae  increased 

hy  the  ejcrtmefii  of  Indians  by  speculators. 
Gen  W  H  Harrison  (q  v  )  warned  htm  to 
discoiitiniic  his  scheme  ai5  1  hclfl  a  parley  with 
him  wilhoiii  result  near  \  iin  eiiiies.  \tu\  He 
was  aided  in  his  plans  by  a  brother,  Teiisk- 
watawa,  who  was  reverenced  I'y  ilie  Indians 
as  a  prophet.  TcRskwatawa  dircrtcd  (he  at- 
tack  at  Tippecanoe  (q,v.)  4  Nov.  1811.  though 
he  remained  on  a  bill  dnrioff  its  pr«>Kres». 
Tecum <eh  w.t^  not  present.  He  incited  the 
Creeks  m  their  futile  revolt,  joined  the  British, 
was  made  a  briRadier-general.  led  2,(W10  Indians 
at  the  siege  of  Fort  Meifis,  commanded  the 
ri^ht  wing  at  the  Thames  and  was  killed  there 
He  possessed  great  aualitics  of  leadership.  Con- 
flttlt  Drake.  *Ufc  of  Tecamsefa.* 

TBCUMSEH.  Miih  .  villaKC  in  Lenawee 
County,  on  ihc  Kaisin  Ki\cr  and  on  the  Lake 
Shore  and  Michigan  S<'Uihcrn  and  the  Chicaso. 
Jack&un  and  Missouri  railroads,  .about  J3  miles 
uorthwe^i  of  Toledo  and  nine  miles  northeast 
of  Adrian.  It  is  in  an  agriculiural  rcBpn  noted 
for  its  fruit.  cs.peeially  peaches.  The  chief 
manufactures  are  flour,  fiiriiittire,  wagons,  car- 
riaKcs,  brick,  tile,  paper,  luntber,  foundry  and 
machine-shoji  prodiuis  and  d.iirv  pri  iiiui>  It 
has  a  hi^h  school,  ^'radid  schools  atul  a  public 
library.  The  two  Slate  l  aiiks  h.i\e  a  combined 
capital  of  $7{).m)    Pup.  about  2.332. 

TBCUMSEH.  Neb.,  city,  county-seat  of 

|ohti~oii  (".i'.im>.  oil  ilu  Bi^,'  \i,tn.il!.i  Kiver  and 
oil  the  Ihir liiiKton  .tiui  Mi>sunn  Kuer  Kailruad. 
al>oiil  A>  miles  >. lutheast  of  Lincoln  and  6t) 
milck  south  ot  Umaha.  It  is  tti  a  rub  a(;ncul- 
tural  region.  It  in  the  commercial  centre  of  a 
large  portion  of  the  county;  the  chief  ship* 
ments  arc  grain,  livestock,  vegetables  and  frmt. 
The  city  hiu  eight  churches,  a  hiifh  school,  four 
public  school  bnildiuKs  and  a  public  library. 
I'bere  are  two  banks,  a  national  and  a  State, 
witli   a   combined   capital   of   $1U0,UXI.  Fop. 

TBB8,  lit.  a  river  in  northern  England, 
which  rises  east  of  Cross  Felt  forming  along 
its  eriMre  course  the  boundary  belwcrn  Diir 
ham  and  the  \orih  Riding  of  Yorkshire, 
asses  hv  iVirnard  Castle,  becomes  navigable 
ctwern  l>;il'<ni  and  Yarm,  and.  after  flowing  a 
dtsianre  of  "(I  miles,  empties  into  the  North 
Sea  at  Middb  l.oron^'h,  forming  the  T- <  -  P):tv 

TBETH,  hard  siruclures  devclo(K:d  in  the 
ntouih  and  adjacent  parts  of  vertebrated  ani- 
mals and  concerned  in  the  oiilainiog  and  masii- 
raiiun  of  food  and  secondarily  In  ■  variety  of 
other  functions.  *Tbey  present.*  says  Owen, 
'many  varieties  as  to  numher.  site.  form,  fime- 
itire.  posits. Ill  and  mode  of  attachment,  but  are 
prim  ip.ilK  adapteil  for  sei/iriir.  te.iririg.  divid- 
iiik'.  iK'umiing  "r  ts'tinding  the  lo..d  In  some 
sp<i  ies  ihcy  are  modified  l«>  serve  as  formirlable 
weap<'t:>  of  itfTrnsc  and  defense:  in  others,  as 
aids  in  luenmofion.  means  i.f  ancbor.ige.  inslriH 
Dient^  for  iipi-  'imw'  or  cutting  d<>vkn  trees  or 
ftfT  tran^piirt  and  working  of  biiitdinK  materials. 


— TIBTH 

They  are  characteristic  of  nee  and  sex ;  and  in 
man  ihev  have  sei'<itd;irv  reTations,  snl)scrvietit 
t<!  fte.iiits  and  to  sperrb  Teeth  .ire  alwa>s  inti- 
tiM'rl'.  related  to  ibe  !  am!  Itabit*  of  the 
animal  .ind  are.  therefore,  highly  interesting  to 
the  ph]rsiologist ;  they  form,  for  the  same 
reason,  important  guides  to  the  tuturaNst  in  the 
dassilkation  of  animals.*  For  farther  infor- 
mation as  to  the  development  of  the  vraried 
forms  of  teeth  in  relation  to  use,  see  Kine- 
Tnr;ENFSis. 

Teeth  are  a  production  of  skin,  and  homolo- 
gous with  the  scales  ..f  fishes,  and  various  other 
hardenings  of  the  surface;  in  some  of  the  fishes 
and  lower  inwrlebrates  there  is  an  insensible 
gradation  from  one  to  the  other.  In  one  lanpe 
class,  the  birds  (q.v.),  they  are  now  wboify 
absent,  their  functions  Ik-Iuk  performed  bv  ihr 
horny  covering'  of  the  jaws  (bill)  or  bv  the  icw 
zard.  or  Ixiili.  lut  m  ^be  r.irlie-,1  ixiiiirt  birils 
they  were  present  in  lK>th  jaws  and  ha<i  a  close 
icsemblance  to  those  of  reptiles.  Turtles,  also, 
and  many  amahihians  are  tooihlcis;  and  in 
•ome  of  na  inferior  mammak  tccdi  are  preaent 
only  as  embryonic  nidiments,  which  disappear 
before  or  soon  after  birth.  Many  small,  sharp 
hardened  structures  in  the  worms,  erhin^'derms, 
mollusks,  insects  and  other  invertebrate  animals, 
which  are  more  or  less  roncerned  in  bitini^.  are 
popularly  spoken  of  as  teeth,  but.  strictly  spcak- 
Mgt  iboaldbe  otherwise  designated.  In  general 
Ibe  procnt  article  will  treat  of  the  teeth  as 
found  in  ^e  mouth  of  man  and  the  Mgfarr 
vertebrates,  where  thev  arise  from  tbe  mitn  .  - 
cuverinf  of  the  jaw-li  iies.  each  rooted  in  a 
socket  '  r  sockets  of  i!--  nwu  f(<rmed  by  the 
alveolar  processes  of  ;be  maxillary  t>onc. 

Stroctnre  of  Teeth.  -  A  tooth  begins,  early 
in  embryonic  life,  by  the  devdopmeni  from 
the  mocous  membrane  of  the  nmi  of  a  tfr*^ 
f'f  modified  epithelial  cells  whicn  dip  down  into 
the  stthstancp  of  the  gum  and  form  an  orw'an, 
the  ;.»erm  of  tbr  ti  ..ib,  whiih  w  ill  ftirtiisb  "he 
enamel  needed.  Below  that  thm  r.  xt  de\i  l..p> 
a  mass  of  special  tissue  which  t.tkes  tbe  shape 
of  the  future  tooili.  In  due  time  it  begins  t.. 
calcify  upon  the  surface,  and  this  process  pro- 
ceeds, downward  and  inwmrd.  imiil  all  of  the 
Mbatance  of  the  papilla  has  been  cimmred  Into 
solid  dentine  except  a  et  ntml  cavttv  which  re- 
mains filled  with  growing  tissue  (pulp),  sup- 
phed  with  blood  nTid  nerves.  This  dentine  is 
the  principal  constituent  of  the  ureater  n<fnber 
of  teeth,  and  is  -.(-en  to  best  advantatje  in  the 
massive  ivor>-  of  tbe  tusks  of  the  e?eph.int  and 
w-alms,  and  consists  i  an  organic  basis  richly 
impregnated  with  mineral  (chiefly  phosphate  &t 
Hme)  disposed  hi  the  form  of  immife  tabes, 
each  open  at  it*  itnn  r  end  and  ivcupicil  hy  a 
fibril  of  li>'ing  nutritive  tis>.ue  cotuierted  wirh 
tbe  pulp  In  the  ■■rdinarv  c.i">e  these  dcntii  il 
tubes  radiate  from  b.  pu^'  cavitv  in  a  slightlx 
wavy  course  t..  the  '  r  viirface  •The  hard 
tUMtance  of  the  tooth  is  thus  arranfed  in  bol> 
low  colnmns,  perpendindar  to  Ae  plane  of  prrs- 
sure,  and  a  certain  clastictty  results  from  thes« 
curves:  they  are  aprisht  where  the  grindinc 
s^irface  of  the  crown  rrrfivt  -  :lir  .ifumUr  f 
tbe  onpusing  t«K)th.  and  arc  boriiontal  where 
thr\  h.ne  to  resist  the  pressure  of  conriin»>a 
teeth  The  tuhuli  aKo  receive  the  pb«-n4 
transuded  from  sht  tematns  of  the  vascular 
pulp,  which  circubick  bv  anasiontoaing  bffanrb«s 


Digitized  by  Google 


of  the  tubuK  through  the  dentine,  maintaining 
a  ^uffiriftit  ihouph  lani^'uid  vitality  of  the  sys- 
im.  The  delicate  nerve  branches  on  the  pulp's 
surface  convey  sensations  of  impressions  atTcct- 
!ng  the  dentine  —  every  one  has  experienced 
he  acute  senMtioiit  when  decay  has  affected 
the  dentine  or  when  mechsoiau  or  dicnical 
stimuli  have  'set  the  teeth  on  edfee*  When 
a  part  of  the  primitive  vn^cular  pulp  from 
which  the  dentine  is  developed  remains  per- 
manently uncalcified,  red  blood  is  carried  by 
'vascular  canals'*  into  the  substance  of  the 
tissue.  Such  dentine  is  called  vaso-dcntine  and 
is  ofien  cumhined  with  true  dentine  in  the  same 
tooth,  as,  for  example,  in  the  large  incisors  of 
ccr'.ain  rodents,  the  msks  of  the  elephant,  and 
the  molars  of  the  extinct  megatherium.  W  hen 
the  cdhilar  basis  is  arranged  in  concentric 
layers  aroand  the  vascular  canals,  and  con- 
'  tains  "radiated  cells.*  like  those  of  bone,  tlus 
is  termed  ostcn-dcntioc^  and  resemUes  true 

bone  very  clusel>'. 

W'hilt  this  (tciitinc  is  developing  the  tissue 
around  the  tooth-germ  is  forming  a  capsule  or 
I  wall  called  the  tooth-sac,  the  inner  Uyer  of 
which  ossifies,  forming  a  bony  coat,  the  crusta 
petrosa  or  cement,  on  the  external  surface  of 
die  tooth.  It  is  often  found  only  as  a  thin 
layer  on  the  surface  of  the  root,  which  develops 
downward  as  the  tooth  grows,  forcing  the  tooth 
i^mrard,  through  and  above  the  gum;  but  somc- 
tnnes,  as  in  me  molar  teeth  of  Ae  horse,  ele- 
phant and  mastodon,  it  is  a  structure  which 
phvs  a  very  imfxjrtant  part  covering  and  tillmg 
n  the  interstices  heiuceti  the  folds  of  the 
enamel.  It  is  much  like  true  bone  in  its  con- 
stitution. Meanvk-hile  the  ei>iihefial  cells  of  the 
superficial  layer  of  the  skin  OVCr  the  tooth- 
^erm  are  depositing  upon  the  dentine  of  the 
upper  part  of  the  tooth,  which  is  to  be  exposed, 
an  extremely  hard  bluish  while,  translucent, 
protective  layer,  composed  of  about  90  per 
1  cent  of  mineral  matter,  called  the  enamel,  and 
!  destined  to  resist  the  wear  to  which  teeth  are 
sobjecied  in  their  work.  U  is  the  hardest 
organic  substance  known. 

Teeth  are  of  various  forms,  but  reducible  to 
two  types,  of  which  the  simpler  and  more 
primitive  is  represented  on  a  large  scale  by  the 
tusk  (incisor)  of  the  elephant  or  beaver,  in 
which  the  pulp  retains  its  conical  form  and 
actirtty,  or  is  "persistent,"  and  continues  to 
supply  dentine  at  the  base  of  the  tooth,  which 
thus  grows  throughout  life  to  compensate  for 
us  wearing  away  at  the  tip.  These  teeth  are 
said  to  be  "rootless."  The  other  type,  ex- 
mpUficd  to  nan,  is  called  'rooted,*  and  in  this 
ose.  after  the  *crown,>  or  exposed  part  of  the 
tooth  has  been  fully  formed,  At  pulp  within 
the  •neck,*  or  that  part  just  beneath  the  sur- 
face of  the  gum,  begins  to  fill  with  dentine, 
aad  lo  form  a  downward  growing  pointed  mass, 
At  •root*  or  •fang,*  which  at  last  is  solid  ex- 
cept for  a  narrow  central  canal  in  which  the 
oootracted  remainder  of  the  pulp  persists, 
largely  supplied  with  nervous  filaments  from 
the  pair  of  cranial  nerves.  Variotis  intermcdi- 
ste  conditions  between  these  two  types  exist- 
In  form  teeth  vary  from  a  simple  spine-like 
or  conical  shape,  to  many  chisel-like  or  massive 
and  oomplicated  forms,  all  of  which  are  de- 
tained in  Aft  germ,  and  before  the  tooth 
nkai  its  appcarancie  above  the  gum  or  is  *cut,* 
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whtdi  in  mamtnafs  never  normally  occurs  he- 
fore  birth.  This  appearance  in  some,  as  the 
seals,  may  take  [ilar c  all  at  once ;  hut  in  most 
cases  occurs  at  intLTvals,  the  front  teeth  usually 
showing  before  the  back  ones,  which  sometimes 
are  not  cut  (for  example,  the  "wisdom  teetfl* 
in  man)  tmtil  several  years  later.  In  man  and 
higher  mammals  two  sets  of  teeth  are  d^ 
veloped:  the  early,  v\i!k,  nr  d<\-i<luous  teeth, 
and  the  permanent  set.  Such  form,-,  are,  there- 
fore, named  diphyodont ;  while  those  in  which 
one  set  only  is  developed  are  named  mono- 
pkyodoHt,  When  more  than  one  set  occurs  those 
of  the  second  are  developed  in  precisely  the 
same  place  and  manner  as  the  first,  except  as  to 
certain  details  of  the  enamel  sens.  Tne  milk 
or  temporary  teeth  are  gradually  displaced  from 
below  by  the  upward  growth  of  the  permanent 
teeth,  th6  fanss  of  the  milk  teeth  being  ab- 
sorbed, and  me  latter  falling  out  as  dietr 
successors  are  more  fully  developed.  This  ar- 
lannctneiit  is  adaptive  to  the  growth  of  the 
animal's  jaws,  among  other  advantages.  The 
milk  set  in  man  consists  of  20  teeth ;  and  num- 
bers four  incisors,  two  canines,  and  four  pre- 
molars or  bicuspids  in  each  jaw.  The  per- 
manent set  includes,  in  addition  to  the  forego- 
ing teeth,  six  true  molars  in  each  jaw  —  the 
latter  being  thus  unrepresented  in  the  milk  scL 
The  milk-teeth  begin  to  appear  about  the  sixth 
month  of  life,  and  conttnoe  to  be  developed 
till  about  the  end  of  die  second  year.  The 
j)ermancnt  teeth  begin  to  appear  about  the  sixth 
year  of  life,  the  first  being  the  front  molar  of 
each  side,  while  the  last  molars  or  wisdom- 
teeth  are  not  usually  developed  lutil  adult  life 
has  been  attained.  Man  has  thus  32  teeth  in 
his jpermanent  set— 16  in  each  jaw. 

The  Incisors  or  front  teeth  arc  single-fangcd, 
and  have  chisel-shaped  crowns,  suilahlc  for  bit- 
ing. To  the  incisors  succeeds  on  each  side  the 
single  canine  tooth,  which  has  also  a  single  root 
and  a  more  pointed  crown.  This  is  a  piercing, 
holding  or  tearing  instrument,  most  hi^ly  de- 
veloped in  the  doig  (canis)  and  other  beasts  of 
prey.  The  fourth  and  fifth  teeth,  premolars  or 
hicu^pids,  derive  their  latter  name  from  the 
presence  of  two  pointed  cusps  or  tubercles  on 
their  crowns.  The  fourth  tooth,  or  first  pre- 
molar, shows  a  tendency  to  become  double- 
faneed,  while  the  fifth,  or  second  premolar,  it 
double  rooted,  and  the  crowns  of  both  are 
broad.  The  molars — three  on  each  side  of 
each  jaw  have  the  broadest  crov.  us  of  all, 
and  possess  each  two  or  three  fangs,  each 
growing  from  a  separate  putp  and  rooted  in  its 
own  socket  The  uxth'  upper  molar  is  the 
larftest  tooth  of  the  whole  set  These  massive 
teeth  crush  or  grind  the  food,  and  vary  greatly 
in  the  character  of  the  surface  of  the  crown 
arrording  tn  the  nature  of  the  food.  Thus  in 
the  insectivorous  mammals,  as  the  shrews,  the 
crowns  are  covered  with  nimserous  sharp  edges 
and  points  which,  working  against  one  another, 
tike  shears,  as  the  lower  and  upper  molars  are 
closed  together  in  chewing,  cut  up  the  hard 
shells  of  insects  into  little  pieces  fit  fnr  swal- 
lowini:  and  digestion.  Such  a  type  of  crown  is 
called  secodont.  Another  type,  the  bunodont, 
is  seen  in  the  molars  of  omnivorous  antmaK 
such  as  man,  monkeys,  pigs,  etc.,  where  the  sur- 
face of  the  crown  is  broad,  flattened,  and  ele- 
vated into  rounded  tuberdes.  In  die  herbivores 
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die  crown  is  crossed  by  parallel  ridiK'c<«,  which 
are  greatly  varied  and  complicated,  up  to  the 
huge  molars  ot  the  elephant  family:  in  these 
cases  the  ridges  are  formed  fay  partition-like 
infoldin^s  of  the  enamel  and  the  interspaces 
arc  filled  with  cement.  When  ^!irh  a  Uuth 
wears  away  at  the  surface,  ihe  diffcrcii:  ('.entity 
of  the  lavcrs  of  the  su'istaiicesi  uf  which  it  is 
composed  —  enamel,  cement  and  dentine  — 
causes  tbem  to  wear  unenually,  the  hard  enamel 
ridk'cs  projecttliR  hcyuna  the  others  and  thus, 
as  Mower  nys.  "KivitiK'  rise  to  a  gnnding  sur- 
face of  srctt  mechanical  advantage**  The  pat- 
terns of  these  ridges  are  characteristic  of 
species:  and  l)y  the  rhani^'cs  nf  pattern  which 
occur  as  they  wear  di  wn,  iho  age  uf  the  animal 
may  often  fxr  cksely  cstiniaied.  a  fact  con- 
stantly ntilizeil  in  the  case  of  horses  This  in- 
folding of  the  enamel  reached  its  hii^hr^t  (  im- 
plication in  the  ciinons  •lahyrinthodont*  teeth 
of  the  ancient  stcgoccphalian  reptiles. 

The  dentition  of  any  animal  is  expressed  bgr 
a  dmtoi  fommku  That  of  man  nms  tfms: 

2—2      1  — I          2-2  3—3 
I.  :  C  :  P.M  :  If  ^—32. 

2—2      1  —  1  2—2  3—3 

This  means  that  the  incisors  (I.)  nnmhcr  two 
on  each  side  of  each  jaw  —  the  nunifiers  al  'n-e 
the  horiznniai  line  corre >ponding  to  the  teeth  in 
the  upper  jaw,  those  below  the  line  indicating 
those  uf  the  lower  jaw;  while  the  further  sub- 
division of  the  teeth  above  and  below  the  line  is 
meant  to  indicate  the  numbers  in  each  side  of 
each  jaw  respectively.  The  other  signs  and 
numhers,  therefore,  read  diat  dac  canines  fC  ). 
premolars  (P.^^  )  and  molars  (M.)  nnniVrr 
two,  fuur  and  six  in  each  }aw;  making  a  total 
of  32  teeth.  Similarly  the  deir.it  f  rmula  of 
a  ruminant  (<iv.)  such  a.s  the  sheep  would  run 
thus ; 

0  —  0      0—0         3-3  3—3 
I.  :  C  :  P  M  :  M  -32. 

}     ^       1     1  3    3  3—3 

It  is  presumed  by  this  notation  that  each  tooth 
ha>  its  strict  homologne,  in  all  Idnds  of  man>- 
mals  at  least:  and  if  any  are  missing  their  char- 
acter Of  name  any  he  aceuratelv  deBncd.  This 
theory  encounters  diffictdtics,  for  example,  hi 
comparine  the  dentition  of  marsupials  with  dm 
h'gher  mammals  ;  hni  it  serves  conveniendy  hi 
th<'  drsi-npiii.il  of  drdinarv  animals 

Amonk'  the  lower  verri  *.r;it«  v  teeth  appear 
in  gfcat  varictv.  as  to  number,  form  and  func- 
tioaal  modificaiion.  Those  of  Mirs  and  ftsh- 
eaihiir  ammals  as  the  dolpMns,  are  simple  sharp- 
curved  cones,  useful  in  seising  and  holding  thetr 
slippery  prey,  which  is  tnually  swallowed  whole. 
In  nshes  and  most  reptiles  the  teeth  are  itsoallv 
attached  Viy  ligaments,  and  ^h<  d  and  renewed, 
tiot  uin  e  oidy.  as  in  manitnaU.  luit  t  ra|ueniiy 
during  the  whole  course  of  their  lues  In 
sharks  the  tet  th  arc  placed  in  a  coounon  groove, 
and  row  after  row  may  be  developed  in  fishes 
as  the  {root  and  older  teeth  are  worn  awav  or 
drstrujred.  Fishes  and  amphibians  may  nave 
teeth  in  two  ruw»  in  each  jaw.  and  also  un 
the  hack  part  of  the  mouth  and  un  the  skull 
nr  tv<ii  111  the  luiiK'tie,  t^illarrhi  •>  (/'••'•/it. 
pli.it  N  i  w'i  al  Ujiic4.  »idt^  of  the  uiouth  .iiid  in 
I  :ln  r  -i":.itiutis.  The  I  'Wtr  vi  rlrbraii  v  h.i\c 
tlii  :>  iih  ia^lenrd  in  vaf»*ut  wa>>  to  tlx  jaw«. 
ami  not  impLmttd  in  wickets  as  in  man.  In 
icpiile»,  as  a  gem  rat  rule,  the  tia^  of  the  luwUi 


is  anchvlosed  to  the  bone  which  supper 
The  completion  of  a  tooth  is  soon  followed  l> 
preparation  for  its  removal  and 
faculty  of  developing  new  tooth  tsuma  bcsag 
apparently  unlimited  in  this  dass.  The  teeth 
of  crC)Codi!cs  -^r'tw  --nrccsxively,  a  new  one  an*-- 
ing  inside  the  jiulp-cuiiN  of  the  old  one  and 
displacing  it.  In  m;my  liz.ir.K  irtth  1  i  ^me 
anchylosed  to  the  siifninii  of  the  jaw  (acrcxiont 
dentition),  or  to  the  outer  side  of  the  bone 

iplcurodoni).  Reptilian  teeth  sometimes  un- 
ergo  great  modincations,  as  in  the  hinged 
poison-fangs  of  vipers  and  rattlesnakes  ((M-v.i. 
Extraordinar)  mocfifications  among  mammals 
are  seen  in  thi  horny  pseudo-teeth  of  the  duck- 
bill; the  entire  absence  of  teeth  of  some  eden- 
tates; the  transitory  teeth  <  f  the  lialeen  whales 
succeeded  by  whalebone;  the  "horn"  of  the  nar- 
whal, the  tusks  of  the  elephant,  walrus,  wild 
boar,  etc.,  each  in  relation  to  peculiar  habits 

There  is  also  a  dose  connection  between  the 
trtktilaihm  or  joint  of  the  lower  iaw  and  the 
nature  of  the  food  used  hjr  the  animal.  Tims, 
in  purdljr  Carniv  rntis  animals,  in  which  the 
leetn  simply  tear  and  cut  the  food,  no  grinding 
motion  is  required,  .ind  the  jaw  is  capable  only 
of  a  simple  hingc-niotson  in  the  vertical  plane . 
while  in  herbivorous  animals  the  joint  is  >o 
constructed  as  to  allow  of  extensive  sliding  and 
lateral  motion  of  the  lower  molar  teeth  i^MM 
the  upper.  In  man  hoth  the  form  of  this  artsen- 
lation  and  the  gnterat  character  of  the  teeth 
point  to  an  intcrmedi.ite  position  in  relation  tO 
food,  and  form  a  physioloirical  argument  for 
the  mixed  diet  which  umeral  custom  hns  de- 
cided to  be  most  natural  to  our  species. 

Diseaaea  of  the  Teeth.—  Decay  (cane>>  il 
by  far  the  most  common  of  the  dt<c:<M's  which 
ancet  the  tccdi,  and  consist  in  a  k;ia>*n.ii  and 
prograaNe  disintegration  of  the  tuoUs  stth- 
stance.  Among  the  chief  prcdispo^ng  eatnes 
are  hereditary  defects  of  quality;  impen'n^ 
calcification:  pits  and  grooves  in  the  enamel ; 
overcrowding  of  the  teeth,  farihtatmc  th<  reten 
tion  ot  particles  of  food  between  them ;  con- 
stitutional disorder*  affecting  the  diKcstivr  or- 
gans and  dcbiUtating  causes  generally  Dental 
canes  consists  in  the  decalcification  of  the  teeth 
bp  lacik  add  generated  in  the  moudi  by  fer- 
■MataSioii  dM  to  iniero-nrganiBms.    Decay  h 

farehf  net  tridi  on  smrwirh  Mirfacc^  exposr  ^  1^ 
die  triction  of  food  and  the  direct  washinsr* 
oi  ibe  '•aliv.t.  It  ii^uallv  betrms  in  some  pi:  or 
grtKive  in  the  enamel  or  Intwecn  the  teeth,  sach 
pij'iits  formin*;  a  lodk'ment  for  the  development 
of  the  organisms  Onre  the  enamel  hns  been 
penetrated  the  decay  proceeds  more  rapidly, 
spitadiag  laterally  beneath  the  aa  yet  h— hhy 
enamel  ud  Inwafd  the  pulp.  The  more  deane 
the  stntctvre  Of  the  tooih  the  more  direetb 
dots  the  decay  penetrate  in  the  direction  i>r 
the  pulp,  ihoiuh  It-.  [iroccNs  is  not  so  rapid  and 
Its  tendency  to  spread  is  less.  Caries  is  mttt 
coromun  in  early  hie.  by  far  the  greater  nooi- 
bcr  of  cavities  making  thetr  appearance  be- 
tween the  ages  of  6  and  18w  The  treatment  of 
caries  can  only  be  undertaken  by  the  dcnust 
and  varies  with  the  extent  and  character  of  the 

Periostitis  and  Alveolar  Abscess.-  Peri- 
ostitis i<  an  intlammation  of  the  mcmbranr 
(psriiMiirum )  whu  h  covers  the  roots  of  the 
teeth  and  lines  their  s<>elMtS.  By  far  the  most 
egmmuo  cause  is  the  pretence 
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the  poisonous  products  o{  which  cause  violent 
inflammarion  at  the  end  of  the  root.  When 
MVte  periosttHs  has  fairly  set  in.  it  and  its  usual 

accoTDpaiiiment,  alveolar  abscess,  are  perhaps 
the  most  painful  affections  to  which  the  teeth 

arc  suhjcct. 

Alveolar  abscess  may  be  defined  ;is  a  sup- 
Miration  around  the  root  or  rools  of  a  tooth. 
Its  causes  are  those  of  periostitis  which  pre- 
cedes it,  the  continuous  and  throbbing  nature 
of  the  pain  indicating  the  formation  of  matter 
(pus)  within  the  surrounding  bone.  The  face, 
with  the  glands  .ilu.ut  the  neck,  swell,  and  the 
glands  exhibit  tenderness  on  touch.  The  pent- 
up  pus  forces  its  way  throuph  the  bone  to  reach 
the  surface  of  tlic  gum  at  the  point  of  least  re- 
stsunce.  mrfiidl  is  most  often  opposite  the  cod 
of  the  root  or  roots  (this  is  popularly  katmn 
a  "gum  hoil").  With  the  escape  of  pus  there  ii 
B  nurked  abatement  in  the  intensity  of  the  pain, 
which  generally  disappears  in  a  few  hours  and 
the  swelling  in  a  few  days. 

Impaction  and  Difficult  Eruption. —  it  is 
not  uncommon  to  find  certain  of  the  temporary 
teeth  firmly  set  in  the  adult  jaw,  add  occupying 
the  place  of  the  permanent  ones.  In  stxrh  cases 
the  permanctit  tooth  is  usuallv  present  in  the 
body  ot  the  jaw,  but  it  has  ticeii  retarded  in 
eruption  by  being  too  deeply  embedded  in  the 
lione.  Impaction  may  also  be  due  to  abnormal 
direction  of  growth.     Such  tCCdl  IMy  tMnX 

late  in  life  after  «U  the  othcts  m  loM*  MMTUie 
bone  overlying  then  has  hcen  absorhed  and  so 

exposed  them.  When  these  cases  do  occur  they 
arc  responsible  for  the  popular  but  incorrect 
i(l<M  of  .1  third  set  ot  teeth.  An  iinpactid  tooth 
seldom  gives  rise  to  any  trouble,  unless  it  be  an 
opper  or  lower  wisdom,  pvticularly  the  latter, 
tne  cnttmg  of  these  teeth  is  sometuoca  acoom* 
panied  by  distresung  symptoms,  wfaidi  may  be 
protracted  for  months  or  years,  unless  they  are 
icmcned  by  extraction  of  the  tooth.  This  con- 
dition is  usually  t]y.v  \o  imperfect  development 
of  the  jaw.  The  tooth  usually  takes  its  natural 
vertical  direction,  but.  being  wedged  in  between 
die  tooth  in  front  and  the  ascenmng  portion  of 
the  jaw  behind,  only  a  small  portioii  of  the 
crown  is  visible.  The  overlying  gum  is  apt  to 
be  bruised  by  the  occlusion  of  the  opposing 
tooth  in  the  upper  jaw;  inflammation  is  there- 
upon set  up,  and  being  maintained  by  biting 
way  extend  to  the  surrounding  parts.  Swallow- 
ing becomes  painful  and  the  motion  of  the  jaws 
restricted.  When  it  is  evident  that  there  is  in- 
sufficient accommodation  in  the  jaw  for  the 
erupting  tooth  it  should  be  removed. 

Inflammation  of  the  gums,  though  not  a  di>- 
case  of  the  teeth  proper,  is  one  uf  the  most 
common  causes  of  the  premature  loss.  It  may 
arise  from  constitutional  causes — chronic  dys- 
pgisia,  rheumatism  or  g(wt— or  from  the  ad- 
ministration of  such  drugs  as  mercury  or  iodide 
of  potassium.  Most  often,  however,  it  results 
from  the  presence  of  tartar  about  the  necks  of 
the  teeth,  and  lack  of  thorough  cleansing. 
When  due  to  constitutional  causes,  their  ap- 
propriate remedies  are  called  for;  but  when 
due  to  die  presence  of  tartaiv  tUs  dqwaU  should 
be  carefully'  removed. 

Toothache. —  Other  diseases  of  the  teeth  are 
less  commonly  sulTcred.  and  more  obscure.  The 
advice  of  a  denti>i  should  be  sought  on  sus- 
pidoD  that  the  teeth  are  in  any  respect  out  of 
Mder.  An  aching  tuoth  i»  a  symptom  of  dis- 


ease which  requires  instant  attention  When 
due  to  caries  with  or  without  simple  exposure 
of  tlw  IMllO,  the  attack  is  brought  on  by  taking 
hot  or  eoU,  svfcct  or  add  fluids*  and  is  sddom 
of  long  duration.  To  afford  relief  m  such  cases 
as  these,  gently  wash  ont  the  cavity  with  a  solu- 
tion of  carbonate  of  soda;  then,  drying  it  care- 
fully with  a  piece  of  cotton-wo(.l,  take  a  very 
small  pellet  ot  wool  dipped  in  eucalyptus  oil  and 
place  It  in  the  bottom  of  the  cavity;  over  this 
nlaoe  a  piece  of  cotton  wool  large  eaoui^  to 
fill  the  cavity  and  saturated  ynfk  the  following 
solution  :  one  dram  of  mastic  in  one  and  one- 
half  ounces  of  can  dc  CoioKne.  This  should  be 
chaiiKed  daily.  When  the  pain  is  caused  by  the 
forming  of  an  alveolar  abscess  the  tooth  will 
be  found  insensitive  to  change  of  temperature 
but  very  susceptible  to  pressure.  The  patient 
now  becomes  feverish,  and  the  pain,  which  it 
at  first  of  a  dull  heavy  character,  becomes  more 
intense,  throbbing,  and  continues,  till  pus  has 
been  formed  and  dischartrcd  through  the  gum. 
Provided  the  tooth  is  likely  to  prove  useful  and 
the  patient  cannot  consult  a  dentist,  the  gum 
should  he  carefully  painted  with  tincture  of 
Iodine,  or  the  old-tasnioned  plan  of  placing  a 
roasted  fig  over  the  root  may  be  resorted  to; 
at  the  s.'une  time  it  is  well  to  give  an  aperient 
such  as  Epsom  salts,  followed  by  a  full  dose 
of  quinine  —  six  to  ei^ht  grains  for  an  adult. 
Great  relief  follows  this  treatment,  which  is,  of 
coune,  only  temporaiy.  If  an  abscess  shows 
signs  of  pointing  on  the  gwns  it  mav  with  ad> 
vantage  be  lanced.  Poultices  should  never  he 
applied  to  the  face,  for  heat  tends  to  draw  the 
pus  outward.  Abscesses  in  connection  with  the 
lower  wisdoms  often  assume  a  very  serious 
character  ualest  cut  short  tgr  t«traction  of  Ifae 
tooth. 

Hygienic  Care  of  the  Tactlb—  Many  of  Ae 

diseases  of  the  teeth  and  gtims  might  "be  pre- 
vented or  greatly  retarded  by  proper  attention 
to  the  clean.sing  of  these  organs.  The  imple- 
ments best  fitted  for  this  purpose  comprise  the 
quill  toothpick,  waxed  silk  thread  and  brushes, 
with  suitable  powders.  The  toothpidc  ought  to 
be  used  after  every  meal,  but  it  should  be  sup- 
plemented by  the  use,  between  the  teeth,  of  Hoss 
silk,  which  will  remove  deposits  accumulating 
where  contiguous  teeth  touch.  The  brush  is 
used  to  remove  all  deposits  solid  and  mucous, 
and  it  gives  the  teeth  a  bright  and  polished  ap- 
pearance ;  its  mechanical  friction,  too,  stimulates 
the  gums  to  more  healdiful  action.  An  excel- 
lent tooth  powder  is  composed  of  precipitated 
chalk,  two  ounces;  light  magnesia,  two  ounces; 
oil  of  cinnamon,  eight  drops;  thy-mol  crystals, 
lour  grains;  otto  of  roses,  10  drops.  The  teeth 
should  be  brushed  twice  daily,  in  the  morning 
and  in  the  evening.  The  manner  of  using  the 
brush  i;<  more  important  than  many  people  sup* 
pose.  The  general  method  is  to  brush  horicon* 
tally,  but  a  moment's  reflection  will  show  that 
this  leaves  untouched  the  very  situations  most 
ill  need  of  cleansing.  The  brush,  used  properly, 
should  be  pressed  against  the  teeth  and  the 
handle  rotated  so  as  to  make  the  bristles  sweep 
vertically  between  and  over  them ;  this  coupled 
with  an  iqh«nd-down  motion  will  thoroughly 
cleanse  the  imerspaces;  the  inner  surfaces  of 
the  back  teeth  are  lust  cleaned  in  a  like  man- 
ner, while  the  corresponding'  (larls  of  the  upper 
and  lower  incisors  are  ctTectually  reached  by  a 
Vertical  drawing  movement.  Xhc  bcush  ahould 
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be  of  meditim  fpxtiire,  and  the  brist!r<  of  un- 
equal lon^rth.  and  not  too  closely  pl.icrfl  A 
hard-and-fast  rule  cannot,  of  coursr.  he  laid 
down  for  every  one  to  follow,  hut  in  thi-  ma- 
|onty  of  cases  it  i»  advisable  to  use  the  powdt  r 
m  me  morning  and  a  mouth  wash  with  the 
brush  in  the  evening  For  the  btter  purpose 
the  following  is  Rood  (especially  where  a  (end- 
ency  to  inflammation  exists) — tannic  add, 
four  KHiins ;  rtoc  water,  one  ounce;  tincture 
oJ  pyrcthrum,  one-half  dram;  oil  of  cinnamun, 
lU  drops.  Over-brushing  must  he  guardtcl 
against  as  carefully  at  undcr-bru«hin{{,  lest  the 
sums  and  the  necks  of  die  leoth  be  injured. 
Dnriog  an  illness  tbeie  precautions  arc  doubly 
necessary  as  the  corrosive  effects  of  nuny 
medicines  are  then  added  to  the  evil  result>  of 
a  weakened  vitality.  The  us.e  of  a  Klas*  iuIkt 
in  taking  medicine  that  contains  mineral  acicj.s 
and  I  run  is  usually  supposed  to  be  a  suffidcut 
prccaiuu  n  against  the  actioD  of  sttch  drugs  on 
ihc  tcclh,  but  this  is  quite  enoiicoiis;  the  ool^ 
sure  preventive  being  a  tvcak  solution  of  ordi- 
ti..ry  hakui^;  M'da,  wiih  which  the  mouth  should 
be  MUscd  after  c\ery  dose.  The  chi>ice  of  a 
toiith  powder  >hould  he  Kit  to  the  dentist,  lor 
many  dentifrices  which.  iu>  doubt,  w^len  the 
teeth,  do  so  by  the  acuun  of  some  affent  which 
is  as  deadly  to  the  tooth  substance  a»  to  the 
impurities  M  is  ineMl  to  ranove.  Charcoal  ( so 

much  used)  is  quit^  tlBSuitat  It  hnatist  <  ( 
gritty  nature.  As  far  as  the  ordm.irs  ii^ili\idual 
is  concerned,  the  u*e  of  brush  and  totjihpick  is 
the  hmit  up  to  which  one  can  lalic  of  one's 
own  teeth,  so  that  a  tlionwgii  emaiiiation  of 
the  mouth  once  or  twice  a  year  bjr  a  tsvst- 
worthy  prolesaioaal  maa  it  neccssaiy  to  check 

the  diseases  of  the  teeth  before  they  hav  e  Kone 
SO  far  as  to  be  irreparable  t^<.pecialiy  vhouKl 
this  be  attitidtd  l<>  in  children,  h  i>  almost 
impossible  to  overrate  the  importance  of  foi- 
lowinK.  at  least  in  the  main  if  not  in  detail,  the 
hints  given  above,  ior  when  we  consider  that 
the  teeth  are  placed  at  the  very  gateway  of  life; 
it  is  not  surprising  that  their  neglect  should  be 
answerable  for  many  of  the  disorders  of  the 
Surely  precaution  is  better  than  aurei 
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TEFFT,  Benjamin  Franklin,  American 
Methodist  Plpisco^  clergyman  college  presi- 
dent and  diplomat :  b.  Floyd.  N.  Y.,  20  Aug. 
1813;  d.  Brewer,  Me..  16  Sent.  18S5  He  was 
graduated  at  the  \^cslcyan  Universinr  in  ISiS 
and  in  1839  entered  the  Methodist  Episcopal 
ministry  He  held  paMoratcs  at  Bangor  and 
at  Hoston  and  in  b'vkl -V>  he  was  professor  of 
i»reek  and  Hebrew  at  .Vsbury,  Ind  (now  I)e 
i'auw).  L  ruvcrsity.  He  e<lited  the  l.adifs'  He- 
ffonlory  in  184<>-52:  was  president  <>f  denesec 
CoUcn.  Lima,  N.  V..  in  lKSl-54.  also  edttinn 
the  S'orikfm  Ntw  Yorktr  in  1KS2-54:  and 
held  pastorate*  at  Bangor  in  He  was 

aptMiintcd  I'nited  States  Consul  at  Stockholm 
and  artiiitf  ^ImiMer  ti>  Sweden  in  l.Sfil  ;  and  m 
1K4  was  maile  <  i »ninii ->r 'tier  <«f  immi^fration 
from  northern  Kumjw  t  r  ^he  State  of  Mamr 
In  IK7i-78  he  edited  tbc  A  orthtrn  lio'dcr  at 
RaiHtiir.  AttliMr  of  'Prison  Life'  (1847): 
'Hunginr  and  Ko««ath'  ;  *WetMter  and 

Hn  Ma«tenMree«*   (2  v»l«.  1K.M>:  'Metho- 


lb  <iir,  f.sful*  (IMTO); 
Chii«tianity '  (  t9>5>,  etc. 
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TBGSA,  Arcndia,  dty  nf  ancient  CreeeC 
whose  site  was  near  the  modern  Tnpolitra. 
It  was  situated  on  the  souiheni  portiosi  of  a 
plateau    nearly    enclosed    by    mountains,  the 
northern  half  being  occupied  by  Maniineia  It 
was  a  highly  {crtile  region,  but  was  subject  to 
floods  became  of  an  insuflliciency  of  outlets 
throngh  its  HMnaiain  karriers  and  together  with 
Mantnseia  was  dependent  upon  undc^FToond 
dniinnj;e  condinis     This  r<.nimon  dejx-iiflenrv 
wa>  a  cause  of  frcqueiii  wars  witb  Nlannnna, 
while  T(  I.:,  a  s  natural  position  contr.  lbnw;  the 
chief  ro.i(l>  leadiiitr  from  Laconia  to  Arvtis  and 
the  Isthmus  made  her  for  Ions  a  bulwark  be- 
tween Arcadia  and  Sparta  and  caused  many 
wars  with  the  Spartans.   Sparta,  however, 
dned  Tcsea  about  550  ac  and  forced  the  ciljr 
to  join  Ae  Spartan  League  bat  did  not  other* 
wise  deprive  it  of  its  independence     Later  it 
joined  the  .Arcadian  an<l  .^rjifive  League  against 
Sparta,  but  after  a  decisive  defeat   dKMit  4fiH- 
Ai"!  BC  it  again  became  Sparta's  ally     It  was  a 
meml)er  of   the   Arcadian   Confederacy  after 
the  battle  of  Lcuctra  in  J7I  s.c.  and  later  bo- 
longed  to  liM  JSlollan  League   It  fiainsd  • 
place  of  innortMce  after  uie  Ronnn  conncat 
of  Greece,  bat  in  409  aa  h  was  dcstrayid  hf 
Alaric.    The  excavation  of  its  ruins  was  bO"- 
gun  in  1879.    Its  most  important  building  was 
the  temple  Athena  Aiea,  rebuilt  by  the  scutp«or 
Scopas  m         b.c     It  was  a  combination  of 
Done,  Ionic  and  Corin'hi.m  architecture  72  by 
L'>4  feet;  the  sculptures  also  were  by  Scopas 
and  represented  the  slaying  of  the  CaiydrmuMI 
bear  and  the  ooNlint  of  Telcphos  and  Achillea. 
While  these  are  in  fragments  they  were  c«i» 
denlly  in  the  l>est  manner  of  Scopas.  Consnh 
Curtius.  E.,   «Peloponneso*»   (1851);  Mendel, 
(i  .    ■  Hiilletin    de    corresi>ondence  hellcniquc' 
(VoL  XXV.  lyoi);  Gardener,  E.  .-V,  'Fn^ 
tncms  of  Greek  ScntpMrc*  <m5). 

TEGERNSEE.  Otmmugf  village  ur.d  mouw- 
tain  lake  resort  in  the  province  of  L'ppcr  Ba- 
varia, on  Lake  Tr>:ernsee,  3J  miles  s.iuihcasf 
t>f  Munich.  2..VJU  icet  al>ove  sea-level.  It  has 
a  castle  which  oriKinatly  was  a  monasterv 
founded  in  71*J;  a  parish  church  of  the  15th 
century ;  and  an  onhihalmic  hospital  founded 
by  Dues  Charles  Theodore  of  Bavaria.  It  is 
much  frequented  as  a  strntmer  resort^  the  lake 
and  the  tine  mountain  scenery  offciUlg  nu^f 
aitracuons.    Pop.  about  l.^K). 

TBOinta,    tCng^iir'.    Beniaa.  Swedtsk 

SKt.  b  Kirkerwir^'ennland.  1782;  d.  Wcsia^ 
maland.  1846.  He  was  graduated  at  the  Ub»- 
versity  of  Lund  in  1)*\V  became  (1812)  pro- 
fessor of  dreek  literature  .iiul  memlur  ot  the 
Swedish  .■\cadem\.  was  onl.ntml  priest  and  in 
1824  was  appointed  l<i'>hop  of  Wtxid.  As  a 
poet  he  struck  out  a  new  p.ith  in  Swedish  liter- 
atnre.  His  6rst  attempts  did  not  meet  with 
nrach  acceptance,  but  at  length  he  came  to  be 
regarded  as  the  greatest  poet  of  Sweden.  His 
poetry  is  (hamcirrired  n>-  inexhaustible  wit. 
rich,  fancy  and  li\ely  ft-elini;  f{i<>  nxivi  iM^tatJe 
WoHc  and  the  direct  laiise  of  ht«  pronKitum 
to  the  bishopnc  was  'Frithjof  '^  S;iv  a,  sp<vie* 
of  epic,  rrtieatedly  translated  into  b.nglish  It* 
great  value  lies  in  its  accurate  reproductKm  of 
the  legends  that  are  inchidcd.  He  also  wralt 
the  national  song  *The  Goiha  Lion*  and  *TW 
Oiildrt  n  nf  the  lx>rd'<  Supper.*  trwokted  by 
Longfellow.    His  works  were 
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pttblisbed  by  Bottiper.  his  bioffrapher  (1847- 
50;  jubilee  ed.  1882-^5).  The  later  years  of 
his  life  were  spent  in  a  retreat  for  the  insane 
and  on  a  paralytic  couch.  (Sec  Frithjof's 
SaCa).  Consult  Boyesen,  H.  H.,  <  Essays  on 
Saadinavian  Literature*  (New  York  1895); 
Erdmann,  <Esaias  Tcpner'  (Stockholm  1896). 

TBGUCIGALPA,  ta-goo-sO-garpa.  Hon- 
duras, the  capital  of  the  republic  since  1880 
and  of  the  department  of  the  same  name,  sit- 
uated on  the  Choluteca  River,  60  tniles  north- 
cast  of  the  Gulf  of  Fonseca.  It  is  one  of  the 
old  Aztec  dttes  and  lies  on  a  plateau  3.2SO 
feet  high.  An  imposing  bridge  connects  it  with 
the  suburb  of  Comayagiia.  The  governinent 
maintains  a  central  institute  with  subsidized 
coUeages  and  five  normal  schools.  Its  cathedral 
is  the  finest  building  in  the  country  and  there 
are  besides  five  other  churches,  a  tuuversity  and 
other  less  pretentioas  public  buildings.  GoM 
and  silver  mines  ."ire  worked  in  tbe  neighbor- 
hood, uhich  IS  also  a  fertile  agncukural  dis- 
trict    Pup.  28,')50. 

TBGUBXIN,  tH^ek'iin,  a  lixard  See 
Tejo. 

TEHERAN,  leh-c-ran',  Per«;ia,  (\)  Capital 
of  a  province  of  the  same  name,  at  the  north- 
east and  about  t6  miles  south  of  the  Caspian 
Sn.  It  lies  on  an  elevated  filain,  with  the 
bfty  ranges  of  Elburz  and  Demavend  iMng  at 
the  north  and  cast,  20,000  feet  being  the  eleva- 
tion reached  hy  the  latter  volcanic  peak.  The 
old  fortifications  were  demolished  and  others 
were  completed  in  1874.  A  hne  promenade 
was  made  on  the  tUltte  off  'die  old  waUs  and  the 
new  fortifications  are  mncli  more  extensive, 
endosing  an  area  of  about  tO  miles.  The  prin- 
cipal streets  extend  from  the  12  gates  to  the 
central  fiazaar,  which  displays  a  great  variety 
of  domestic  and  foreign  goods.  The  ark  is 
the  principal  feature  and  is  the  name  given  to 
the  citadel  and  its  enclosures,  chief  of  which 
is  the  handsome  palace  of  the  shah,  with  its 
extensive  grounds  and  fountains.  There  are 
various  schools,  including  a  Koran  school  and 
a  college  conducted  by  European  professors. 
Besides  numerous  mosques,  the  buildings  of 
the  British  legation  and  of  other  legations  are 
worthy  of  notice  and  the  suburbs  lying  at  die 
foot  of  the  Elburz  hills,  contain  many  charm- 
ing villas  resorted  to  by  the  wealthier  dass  in 
wm  weather.  The  ruins  of  Rei,  in  the  vi- 
cfattty,  are  among  the  most  remarkable  of 
Persia  Water  supplied  to  the  town  by  30  sub- 
terranean canals,  is  brought  from  the  north- 
ern slopes  and  in  1866  a  tramway  was  con- 
structed to  Shah  Abdul  Azim,  a  pUwe  of  pil- 
grimage south  of  Teheran  and  others  were  btdlt 
connecting  vuuNis  sections  of  the  town.  Gas 
was  first  used  in  18SK2  to  light  die  city.  Harun- 
el-Raschid  was  bom  in  the  vicinity.  The  man- 
tifactures  include  carpets,  silks,  cotton  goods 
and  ironware.  In  1913  the  police  service  of 
Teheran  was  turned  over  to  the  control  of 
Swedish  officials,  the  Swedes  having  largely 
officered  the  Persian  armv.  Pop.  (est.)  280.(XX). 
(2)  The  proviwx  of  Tdierin  comprises  six 
aistricts,  containing  much  fine  agricultural  land 
and  numerous  villages,  two  of  which  are  held  in 
fief  by  the  British  and  Russian  governments 
respectively.  There  are  fine  coal  fields  in  Kas- 
ran  md  streams  abounding  in  fish.  Veramin 
Diitii«t  i»  watered  by  the  Jiijrud  River.  The 


diief  products  are  fruit  and  grain,  wheat,  barley 

and  rice.  A  railway,  passing  through  Meso- 
potamia, connects  the  Mediterranean  with  the 
Black  Sea  and  the  Gulf  of  Persia.  It  furnishes 
an  all-rail  route  from  Calcutta  to  the  Brili&h 
Channel  and  shortens  the  distance  from  Te- 
herin  to  Constantinople  by  two  weeks. 

TEHUANTEPEC,  ta-wan-ta-pck'.  City  of, 
situated  in  the  state  of  Oaxaca,  Mexico,  18 
miles  from  the  Pacific  Ocean,  is  the  centre  of 
a  fertSe  and  productive  country  in  which  coffee, 
sugar  and  other  tropical  prMlucts  are  largely 
grown.  It  has  a  considerable  trade  in  cattle 
which  are  raised  on  adjacent  lands.  The  city 
is  an  important  station  of  the  new  inter-oceanic 
railway.  Pop.  about  18,000,  including  a  large 
number  of  persons  of  Indian  extraction. 

TEHUANTEPEC,  Isthmus  of,  comprises 
that  section  of  the  Republic  of  Mexico  within 
the  states  of  Vera  Cruz  and  Oaxaca  where  the 
Gulf  of  Mexico  and  the  Pacific  Ocean  approach 
nearest  one  another,  the  distance  from  the 
mouth  of  the  Coatzacoalcos  River,  on  the  eas^ 
to  the  port  of  Satina  Cruz,  on  the  west,  being 
143yS  miles.  This  point  is  one  of  the  rare 
instances  where  a  depression  exists  in  that 
vast  chain  of  mountains  which  extends  from 
north  to  south  along  the  western  shores  of  both 
American  continents.  At  Tarifa,  the  lowest 
point  of  the  stunmit  level,  the  sdtitude  is  but 
/54  feet  above  the  sea.  Cortes,  searching  for 
a  safe  harbor  for  his  ships,  discovered  the 
Coatzacoalcos  River,  wide  and  deep  where  it 
empties  into  the  Gulf,  and  pronounced  it  the 
finest  in  Mexico.  Informed  of  the  narrow 
strip  separating  the  two  occans,  the  conqueror 
was  evidently  inqtressed  and  at  once  grasped  the 
idea  of  inter-oceanic  communication  at  this 
point.  With  prophetic  insight  and  influenced 
by  the  enormous  advantages  which  were  cer- 
tain to  result  to  the  isthmus  by  the  construc- 
tion of  a  ship  canal,  Cortes  located  a  vast  land 
grant,  oresented  by  his  soverdff).  in  dose 
proximity,  and  chose  for  a  title  "Marquis  of 
Tchuantepec."  His  successors  caused  super- 
ficial surveys  of  the  route  to  be  made  and 
were  convinced  that  no  serious  obstacles  pre- 
vented building  a  ship  canal  and,  considering 
tlie  diminutive  proportions  of  vessels  at  tliat 
pehodj,  the  enterprise  was  well  within  the  engi- 
neering capacity  of  the  16th  century.  It  was 
proposed  to  employ  native  slave  labor  in  its 
construction.  Political  and  strategic  considera- 
tions prevented  the  Spanish  government  from 
ever  encouraging  the  enterprise.  When  Mexico 
became  independent  it  was  too  much  engaged 
in  restoring  order  to  give  attention  to  internal 
improvements  and  it  was  not  until  1842  that  a 
concession  for  opening  a  Une  of  communication 
by  canal  or  railway,  or  both,  was  granted  to 
Don  Jose  dc  Garay,  a  citizen  of  that  country. 
Accurate  surveys  were  made  and  a  practicable 
rente  silecled,  but,  for  lack  of  financial  en- 
coura^'emeiit,  the  concession  was  afterward  sur- 
rendered. Until  1852  capitalists  of  the  United 
States  betrayed  no  special  interest  in  the  enter- 
prise, but  when  the  permanent  development  of 
Caliti  rnia  and  Oregon  was  assured,  the  im- 
portance of  more  rapid  communication  between 
the  East  and  West  was  quickly  realized.  In 
that  year  the  Barnard  and  Williams  expedition 
was  dispatched  to  the  isthmus  to  survey  a  route 
for  an  interHTceanic  railway.  These  cj^ploiieni 
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nude  %cr>  careful  surveys  of  the  entire  route 
and  prunounced  the  enterprise  perfectly  fca- 
StUe,  but  were  subsequently  ordered  oat  of  the 
oountry,  die  introduction  of  Amcrieaa  ayital 
not  hmg  eneouraged  by  the  Mexican  ywrem- 
ment.  so  soon  after  the  war  f)etween  the  two 
countries.  In  1871  the  expedition  under  Cotn- 
moilorc  Shufeldt  was  dispatched  to  the  isth- 
mil-  I>v  the  I'nited  States  jfovcrnmcnl  to  make 
a  tiiKil  survey  and  finally  drurnniic  \%hetber 
a  ship  canal  could  be  built  over  the  route  or 
not  The  result  of  the  survey  wa»  a  derision 
that  a  ship  auui  nptrioni  cnonih  for  mod- 
em vessels,  wa«  not  piacticahfe  owiac  to  in> 
Miflkient  water  supply  for  the  upper  levels. 
This  expedition  also  reported  adversely  to 
the  lagoons,  which  indent  the  western  coast 
and  were  considered  the  n.ilural  Kwation  for  a 
terminal  harlior,  on  .i<;.('tint  of  c<-r'..i;;i  tmfa- 
vorablc  physical  couditions  there  existing.  A 
new  location  for  a  terminal  was  chosen  at  Sa- 
lina  Cnu.  a  few  miles  westward  of  the  moath 
of  Tehiaotepec  River,  where  greater  deftth  of 
vater  was  afforded,  as  well  as  more  coopletc 
shelter  from  the  prevailing  winds. 

Henceforward  all  pr  ojects  for  building  a 
dlip  canal  over  the  Isthmus  of  Tehuantepcc 
were  alandr.ned,  1  ut  the  Mexican  government 
readily  granted  conce<.sion  after  concession  to 
pnrties.  mostly  Americans,  to  construct  rail- 
ways; but  owing  to  powerful  influences  every 
attempt  was  frustrated  and  the  liberal  graali 
solfered  to  lapse  or  were  withdrawn. 

The  Kads  Ship  Railway.— In  I8RS  Janes 

B.  Eads.  a  distinguished  cni^inrcr.  nrcived  a 
plan  for  the  constructsi <'f  .»  t.iil\\;i>  over  the 
isthmus  by  which  vessels  of  the  largest  dimen- 
sions could  be  transported  by  rail  ai  a  speed  of 
10  miles  an  hour  The  details  contemplated  the 
deepeniiig  of  the  Coatzacoaicos  River  for  a  dis- 
tance ot  20  miles  to  the  town  of  MinatitlaB, 
which  was  to  be  die  eastern  leindnnL  The 
western  termimn  was  to  be  at  Safina  Crrnr.  At 
diesc  points  giant  pontoon  dock*  were  fo  he  lo- 
cated and  three  lines  of  railway  of  standard 
gauge  connected  the  two  points  As  a  vessel 
sailevi  into  the  pont<x'n!t  it  rrsted  upon  a  railway 
carriafre,  ^crurei!  from  all  strain  by  ingeniously 
contrived  supports  Raised  to  the  level  of  the 
tracks  the  carriage  was  connected  to  three  pow- 
erful locomotives  and  with  its  load  canied 
across  the  bthmos  and  depontcd  into  dbe  sen 
at  the  other  terminal.  The  length  of  the  rail- 
way was  to  Ih"  16?  miles,  with  a  verv  substantial 
rt>ad>>ed  and  w:th  imt  preatfr  than  JlVmile 
ciii~vr<  Wlirrc  abrupt  curves  exi-ted.  they 
wrr»  tc  bi-  IS'  iiled  by  turntables  at  five  different 
points.  W-ssels  in  transit  were  thn«  alwavs 
in  a  straight  line.  The  ^kn  after  being  su}»- 
iccted  tctmoch  critkism  was  at  last  endorsed 
ny  the  highest  cnglncci'iiM  atttbority  tn  tha 
world  and  wuld  probably  have  been  built  but 
for  the  death  of  its  projector  in  1887.  Its 
in\f  W.1S  esTimated  at  575,000^000  Mexico 
gran>e<!  I/KKIW)  acres  „f  ptihtie  bnd  in  its 
aid  Tb'i'-  ;  r  three  art'!  .i  b.ilf  ceTituri'-v  r\'  ry 
plan  O'nrctved  for  the  attammrnt  of  c<  inmuni- 
cation  over  the  iMhnms  having  failed.  Mexico 
determined  upon  the  cmMtructinn  of  the  rail- 
way a«  a  tiational  work  and  spent  $2111000^0001 
Finally  al"'«t  im?  the  raitwav  was  opened  to  a 
IcTTpth  of  I'li  milev  lutt  the  impendmt;  opening 
.  f  th'  I  .tnama  Canal  greatly  rednced  its  im- 
portance. 


LTT08— TmKBU 

• 

TEIXEIRA  DE  MATT08.  ti-sha  n  da 
mat'tds,  Alexander  Loots,  English  iooraaUst 
and  translator:  b.  Amsterdam.  HottandL  9 
April  1165.  He  settled  in  England  in  UH  vna 
educated  at  Bcanment  College.  Old  Wtndsor. 
and  entered  iourri;'lv~n  He  has  !ie«n  ensatred 
as  correspondent  aiid  as  a^x<>ciate  editor  on 
various  periodicals  and  1  is  [  uhlishcd  transla- 
tions of  Mclati  van  Java's  '  kcstdent's  Daugh- 
ter* Zola's  'Cure*';  'Memoirs  of  Chaieao- 
bnand'  and  of  the  plays.  Zola's  •Thercse'; 
Josine  Hollands  'I^ida»;  'The  Cradle*  (from 
the  KIcnii>h  )  and  some  of  Maeterlinck's  tj!es 

TEJU.  or  TBGUBXIN,  a  brge  heard 
CTu^inambu  tt-gufrm),  inhabiting  troptcal 
America.  The  upper  parts  are  decp-bbck,  mnt- 
ded  wtdl  green  and  yellow;  the  tides  ihour 
two  TOWS  of  white  spots;  and  the  under  parts 
are  yellow,  marked  with  black  stripes.  A  foO- 
trrown  specimen  ma^  be  three  feet  m  length, 
mostly  tail.  These  lirards  frequent  forests  and 
plantations,  are  camiTorous  and  their  strength 
and  speed  enable  them  to  catch  a  great  variety 
of  animals,  including  barnyard  cbtckuH  and 
eggs.  T*hey  are  conscqocntqr  hunted,  not  only 
aa  ^Mts.  but  because  tnqr  ate  tbenuehres  good 
to  ea^  Thqr  dwcU  in  buwmt,  fagr  hard-shiclkd 
eggs  tn  the  grotad  and  defend  dNaudvcs  by 
vigorous  lashmg  of  the  tail  Their  general  re- 
semblance to  the  Ej:>i)tiaii  I'oraimt  ^vcs  them 
the  borrowed  name  "salvator"  in  some  placcv. 
This  lizard  represents  an  Amencan  tanuly.  the 
Ttjid<t.  with  long  forked  tongues  largely  cov- 
ered with  scale-Tike  papillae.  The  tcctb  are 
solid  and  implanted  almost  on  the  edge  of  liw 
jaw  and  are  therefore  intermcihate  betiium 
acrodont  and  plenrodonL  The  body  is  coveted 
with  small  scales  (osteoderms  arc  absent)  or 
the  sldn  may  be  simply  granular  above;  the 
under  <urtacc  is  covered  with  brgcr  scales, 
generally  arranged  in  transvcrvc  rows,  "This 
large  family, •  s.iys  (iadow,  'which  compnses 
nearly  -10  genera  with  more  than  100  specirs, 
exhibits  great  diversity  of  form.  Some  am 
inhabit.ants  of  forests  and  are  arboreal*  whiie 
otliers  are  strictly  terrestrial,  preferring  hoi  and 
sandy  plains,  or  tbev  dwell  below  the  snrfnoe 
and  are  trans  formed  into  almost  limbless  and 
hiindworm  >hapcd  creatures.*  Representatives 
of  the  family  are  spread  from  Texas  and  L'tah 
to  the  borders  of  Patagonia. 

TBKKLI.  x^k'fL,  or  TOKOLY.  t*"fc*l-yi 
Bmmerich.  CoiTjrr  or,  Hungarian  noble-  K 
aloiit  the  middle  '<f  the  l7th  century  ;  d  Nico- 
metlia.  Asia  Minor.  1/1).^  Hi*  father  had 
headed  an  in<urrectirinary  movement  atrainst 
.\it«tria  and  he  hitnsrli  wa*  chosen  by  the  Hun- 
garians in  l^TS  their  i ommander-tn-chief.  He 
broke  into  Upper  Hungary,  captured  sevMsi 
foctfcsscs  MM  townSb  devstftated  Mocnvin  nod 
penetrated  into  I'pper  An-tri.^.  The  ctwpeTi  *r 
contented  to  redrens  several  grirvaiKcs  at  the 
l">te'  of  Oedenbiirv*  (I'lM);  but  fhr  msnrvr-r'' ♦ 
were  not  satisfiol  and  refused  to  lay  down 
their  arms.  Tekeli  now  put  hin\v<-!f  under  the 
protei  tu  n  of  the  Isiillan  Xb'har:rmcd  IV,  i»y 
whom  he  was  declared  IdnK'  of  Hungaiy  A 
war  between  the  enipeun  and  the  Porte  cnaucd 
hi  whtcb  the  Tbiks  advanced  ( 1^)  as  far  m 
Vienna,  but  were  totally  defeated  before  rint 
cits  t.v  ?«»hn  Sobieslri  king  of  Poland  i\2  Sept. 

1      The  riiliiit  I  (itiiirmrd  the  wj'    '  it 

out  success.  He  fell  under  the  suspKum  of  the 
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Turks,  who  sent  him  a  prisoner  to  Afi<-iaii<>pte 
(16SS).  Meanwhile  his  wife  was  besieged  by 
the  Austrians  in  the  cattle  of  Munkacs.  where 
she  held  out  for  three  ]rears,  untii  she  was  com- 
pelled by  famine  to  stirrendcr  (January  16K8). 
The  Turks  discovered  the  proundlcssncss  of 
their  su-Si»icion<»  of  Tckcli  and  he  once  more  re- 
ceived the  support  of  the  sultan,  who  desipnated 
him  prince  of  Transylvania.  He  penetrated 
into  that  country  and  routed  the  imperial  gen* 
eral  (1690) ;  but  in  the  same  year  he  wai  com- 
pelled by  Louis,  margrave  of  Baden,  to  retire. 
He  continued  in  all  the  struggUs  between  Aus- 
tna  and  Turkey  till  1697.  when  the  Peace  of 
Carloviiz  was  concluded,  in  which  Turkey  re- 
nounced the  cause  of  the  Hungarians.  Tekeli 
then  tetired  to  die  dmniiiioos  of  the  sultan,  who 
conferred  upon  him  several  estates,  with  th« 
.title  of  prince  of  Widdin. 

TEL  EL  AMARNA.  Sec  Tell  3.  AitASRA. 

TEL  EL  KERIR    See  Tell  el  Kebir. 

TELAUTOGRAPH,  an  instrument  for  the 
iastantaneons  transmission  of  a  fac:>imile  copy 
«|  -writing  or  pen  drawing.  Telautograph  was 
Ae  name  given  hy  l^sha  Gray,  who  invented 
\ht  apparatus  to  his  particular  form,  but  it 
ha';  been  extended  to  co\cr  varieties  of  ma- 
rhincs  having  the  same  puqjuhic  In  Gray's  .p 
paratus  the  transmitting  pen  is  connected  by 
silk  confa  to  mechanism  by  means  of  which 
the  motions  of  the  pen  cause  a  pulsatorycur- 
(cnt  to  pus  into  two  telegraph  wires.  These 
pubatoiy  currents  produce  rapid  pulsatoiy  mo- 
tion of  the  armature  of  a  system  of  clectro- 
n  1  ,  by  means  of  which  the  receiving  pen 
!■>  caused  to  follow  the  motions  of  the  trans- 
mitter. Another  electro-magnetic  arrangement 
lifts  the  cecctving  pen  off  of  the  paper  at  the 
end  of  eadl  Ihie,  while  still  another  moves  the 
paper  forward  to  receive  the  next  line  from  the 
pen.  As  commonly  used  a  pencil  is  employed 
mstesid  ol  a  pen  for  transmitting  and  a  con- 
tinuous roll  of  paper  is  provided  at  lioth  the 
transmitter  and  receiver.  The  writer  or  sender 
of  the  message  pulls  a  little  lever  to  shift  his 
paper  md  the  motion  is  conveyed  electrically 
to  the  paper  roll  at  the  receiver.  The  receiving 
pen  is  a  capillary  glass  tube  at  the  jimcrion  of 
two  Ught  metal  arms  This  glass  fountain  pen- 
cil repeats  automatically  all  the  mo\emcuts  of 
the  sending  pencil,  so  that  cither  words,  pic- 
tures or  signs  arc  accurately  duplicated.  This 
apparatus  can  be  used  on  the  same  wires  as  a 
telephone  without  disturbing  the  use  of  the 
latter,  does  not  require  an  operator  M  the  re* 
ceiving  end,  and  interception  of  the  message 
by  wire  tapping  is  impossible. 

In  a  modified  form  of  telautograph  known 
as  the  telechirograph,  invented  by  Gruhn,  a  rad> 
iolh'  different  receiving  apparatus  is  used.  The 
transmitted  currents  inflaence  two  electro-mag^ 
nets  which  in  turn  cause  a  small  concave  mirror 
to  move;  a  light  ray  from  a  small  incandescent 
limp  falls  upon  the  ttiirror  whence  it  is  re- 
flectcfl  to  a  sheet  of  sensitized  paper.  The  mir- 
ror i>>  attached  by  means  of  cement  to  a  small 
iron  plate  in  the  form  of  a  triangle^  one  comer 
of  which  rests  imon  «  set  screw  upon  which  the 
mirror  can  oscillate.  Beneath  me  two  odier 
corners  extend  two  armatures  subjected  to  the 
jttractirm  of  the  clectro-magncls.  These  arma- 
tures undergo  oscillations  rorrt  spoiulifii^'  to  the 
component  movemcats  of  the  transmitting  pei;- 


cil ;  they  arc  carried  by  flat  springs,  and  the  os- 
dliations  arc  given  to  the  iron  plate  and,  of 
eotune,  lo  the  mirror  fastened  to  it.  Before  the 
mcaaafe  cam  be  delivered  the  receiving  sheet 
must  be  developed ;  the  apparatus  for  this  is 
simple:  when  the  message  is  completed  a  small 
electric  motor  operated  by  an  intiependent  bat- 
tery in  the  receiving  room  is  set  in  motion;  this 
motor  works  a  train  of  wheels  or  rollers  v7hich 
draw  the  portion  of  the  film  written  upon  by  the 
light  ray  through  a  developing  bath  and  out 
fttfain  through  a  pair  of  rubber  drying  rolls. 
Tnc  completed  message  is  delivered  in  less  than 
35  seconds  after  the  transmittiug  operator  has 
placed  his  pt;iic:l  m  it>  nr^^t. 

TBLBCUIROGRAPU.  See  TsLAino- 
caAPTt.  * 

TELEDU,  a  badger  (Mydiuis  fiu^liceps)  of 
Java,  which  is  skunk-likc  in  its  b^its,  and  in 
the  copious  and  far  reacliing  vileness  of  the  se< 
cretion  in  its  anal  glands. 

TELEGONY,  the  inheritance  by  oifsprine 
of  the  characteristics  of  some  previous  mate  of 
one  or  both  parents.  That  such  inheritances 
existed  was  long  the  belief  of  breeders  of  hve- 
stock,  who  spoke  of  the  phenomenon  as  *  throw- 
ing back.'*  Until  about  1890  scientific  men  gen- 
erally lent  their  support  to  this  theory,  although 
W  eismann  long  ago  expressed  serious  doubts. 
About  \S95  Ewart  began  a  series  of  cai  ful 
experiments  at  Penicuiic,  near  Edinburgh,  Scot- 
land, and  certain  others  were  undertaken  in 
Gennaity  and  Brazil,  the  outcome  of  which 
was  to  show  that  the  phenotnoia  noticed  were 
evidences  of  atavism,  or  reversion  or  variation, 
and  that  no  such  a  thing  as  telegony  existed. 
See  Heredity 

TELEGRAPH  BATTALIONS.  The  gen- 
eral duty  of  signal  troops  is  to  collect  and 
transmit  information,  to  asist  in  providing  se- 
curity for  troops,  to  assist  in  directing  fire 

attack  during  combat,  to  provide  means  for 
ready  verba!  and  written  communication  be- 
twicn  distant  commanders  and  troop  leaders, 
to  facilitate  the  transmission  of  verbal  and 
written  messages  and  orders*  to  insure  the 
secrecy  of  such  messages  when  neeesssery  by 
means  of  codes  and  ciphers,  to  exercise  'super- 
vision over  the  character  of  matter  transmitted 
hy  means  under  its  control,  and  when  circum- 
stances make  it  necces^ary,  to  fight  in  Ofdcr  tO 
accomplish  any  of  these  objects. 

The  work  of  signal  troops  assigned  to  lines 
of  infonnation  in  war  varies  with  the  nature 
of  the  lines  which  they  control,  viz.  (1)  The 
mainlenaiire  and  operation  of  electrical  lines 
of  infunnaiiuii  fidm  the  capital  of  ihe  nation 
to  the  headquarters  of  the  annic^  in  the  field. 
(2)  The  cojistrurtion,  maintenance  and  opera- 
tion of  the  radio  stations  and  central  permanent 
te1cgra|di  and  telephone  lines  connecting  the 
headquarters  of  each  army  In  the  field  with 
its  various  divi*^inn>  and  other  units,  and  the 
uccessarv  r.itnp  telephone  atid  telegraph  UneS 
within  these  armies.  These  lines  are  fflClnded 
in  the  zone  of  the  advance. 

The  signal  organisations  assigned  to  both 
these  classes  of  duties  are  called  TeUffrafh 
BaHaUons.  In  the  first  class  they  are  distnh- 
utcd  along  the  lines  and  at  stations  as  required 
lor  const  ruction,  maintenance  and  otKration 
without  being  supplied  with  the  special  technical 
equipment  and  transportation  required  iu  the 
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ficM.  They  operate  da*  tdocrspb  cable  and 
radio  offtres  and  the  t«]«|lhoiie  qrstrms  with 
substantially  the  tUM  «f|ttnitM  uscd  in  time» 
of  pc;ice.    These  line*  extend  from  the  teal 

of  Kovcrnmciil  (hrouKh  tin-  7oru  of  the  line 
of  ccimmunicitious  up  to  .irnu  licadi|iiarter&. 
For  iiuiiiinii.itH'i-,  repair  and  <  xtrnMon  the  ma- 
te mi  and  equipment  supplied  the  same  as 
hi  commercial  practice. 

In  the  SLXond  class  of  work  signal  Iroopt 
aUttt  instal  and  operate  lines  under  quite  differ- 
ent condinonSb  Ylic  poles  snd  wire  mutt  be 
light  and  tbe  imtmaieiiti  of  ipedal  design  for 
A  SI  r\icc  unlike  that  eiK  ouiitf  red  in  commercial 
[>r;ii  tt<-r  For  adminiM r.iiivr  juirposes  the  tele- 
^jr.iiih  l),itt.iliuu>  t  iii;ili>v>  <l  in  (his  cI.inv  <if  work 
arc  or^j.iiiued  nito  co)r.ii..iiii  ->,  and  these  in 
turn  into  sections,  each  iijiiijiiicd  with  supplies 
and  transportation  for  instnillation  of  a  com- 
plete telegraph  or  telephone  systciii  in  the 
mobile  units  with  which  tbey  serve.  The  tcie« 
grafih  battalion  prescribed  in  the  tables  of  or- 
ganuuioii  ronsists  of  two  company-.  Fach 
company  h*»s  six  sections  —  three  te!eL:r;iph  and 
three  telephone  A  i<  l<*K'iaph  si  rtiDH  i >  i  (iiinii)e'l 
to  instal  20  miles  of  wire  on  lances  wuli  three 
telegraph  offices.  The  equipment  is  .  inied  in 
one  waemi  of  the  escort  type  and  one  laoce 
truck.  The  10  men  of  the  section  furnish  the 
Unanciii  openrton  and  nicsMiivets  neccmiy 
for  the  cODStnictian,  Tnainteimnce  and  open- 
tion  i>r  2T>  niilt  v  of  liiu  The  telegraph  rfjnip- 
tTK  tit  am!  |K  isoiiiu'l  lit  ihv  comp.inv  i^  sutiiocnt 
for  (*i  mA'  ~  i>\  liii.  .ux!  that  of  the  liattalion 
for  liU  niilt  -  A  it!ijt!)oiH  »cti<ni  is  supplied 
with  materi.il  for  the  iiisiallntion  of  a  tele- 
phone sy-N  m  <if  20  telcphooes  connected  with 
a  field  s\M  i  hl  <ard  and  20  miles  of  insulated 
wire  laid  on  tlit-  £:  round  or  tifpporied  on  bncc 
poles.    The  e(|tniitnent  is  earned  in  two  rele- 

[iliiiiu  \\.iK'<>ns  oi  the  escort  t>"pc  and  tho 
aiuf  truck  'rvwniy-une  mm  make  up  thi- 
swilclJ.o.ir  i  (ipi  rators  linemen  and  nu svcnv^i  rs 
needed.  The  equipment  of  the  telegraph  hai- 
talion  is  necessarilv  bulky  and  heavy  and  its 
laobihty  in  general  is  linitcd  to  that  oi  the 
supply  train. 

TELBGRAPHONK,  a  recording  tele- 
phone, the  invention  of  V'aldemar  Poulsen,  of 
Copenhagen.  He  <levisrd  a  raa^et  of  sufficient 
drlica^  to  limit  the  magnetinng  of  a  metal 

K'  kte  to  the  direct  ^nt  of  contact,  no  matter 
w  minute  that  point  might  be.  His  magnet, 
in  tracing  its  course  over  a  steel  disc,  magnet- 
ircs  only  the  itM'(  -iKs  of  the  steel  with  wliuh 
it  comes  into  Umct  contact.  Thus  IcK.ihitd 
and  dcfine<l.  electro  magnetism  heconus  coti- 
troUabic.  The  -tU  w.is  a  mech.TMi>.m  that 
fffCOrdcd  the  SOU!  .:i  .cn  into  a  tel<^^|ihi>ne  re- 
ceiver, on  discs  that  could  be  tnailid  like  letters, 
and  rrprodured  b>'  the  recipient.  This  inter- 
csiiiiic  Tn.u  hiiie  failed  of  commercial  success 
("otiMitt  S'.i.-n/i/ii  A"U'rtCii»  Sup,  (\'ol.  LXIII, 

TJKLKCRAPUY.  The  tvord  Idegraph  is 
d<ri%rd  from  the  Greek;  tfte.  *afar  off*  and 

f/rapii,  "to  write"  In  the  mixlern  pr.uliij  <>f 
tcl<Krai»h> ,  hC)W<vcr.  the  term  has  a  wider 
m<jiiiiiL;  aitd  is  used  to  mkthIv  any  means 
liy  which  intt'lliKetu'v  is  transniillid  to  ii  dis- 
tance )>y  '«tK>is  or  votnids  In  thi>  >ens<  the 
word  wirtiid  alto  include  the  iraoanuision 
of  speech  electrically  to  a  dbiaace,  hut  iaa*- 


much  as  that  highly  inportaal  art  posscsact 
its  own  appellatioa  (telephony)  sudi  a  use  «f 
the  word  is  unneces«uy< 

Frotn  remotest  lines  methods  of  coui- 

raunicaiiiiK  imi  lligtrnce  to  a  disiaticc  have  been 
emplo>Ad  for  purposes  ai  war  .itid  defense 
Thi  (jrecks  \scrr  pi  rhaps  the  first  to  adopt 
systematic  methods  ui  telegraphing,  and  a 
description  of  a  telegraph  system  that  was  en- 
ployed  .WO  m.c  is  to  be  fottnd  in  the  wntioss 
of  till.-  Greek  titncral  Polyhiu.-*. 

Polybtus  Tclegnkplu— The  opcratitm  oi 
this  system  was  as  follows:  At  each  station 
there  wi  re  two  w.ills  ahotU  seven  fet  i  in 
length  and  about  six  feci  in  height.  >cpar.)tc(i 
by  a  space  of  three  feet.  At  muht  one  or 
more  torches,  as  desired,  but  not  exceeding 
five  in  all,  were  |>laced  on  top  oi  the  walls, 
and  cenain  combinations  of  the  torches  rcjK 
resented  the  letters  of  the  Greek  alphabeL 
A  t^let  showing  the  combinations  of  lorcba 
for  the  vanotis  fetters  was  provided  at  each 
station.  For  instam  c,  two  torrhcs  r^ii  ihr 
right-hand  wall  and  three  on  the  leit  \%aU 
would  represent  the  letter  H.  Five  torches 
on  the  right  wall  and  four  on  the  left,  Y.  and 
so  on.  When  tt  was  desired  to  signal  a  sta- 
tipo.  two  torches  were  act  on  a  wall,  which 
•itn«l  wM  answered  by  a  ilmilar  arranec- 
WKM  <4  torches  at  the  odicr  station.  The 
operator  then  proceeded  to  spell  om  his 
message  hy  placing  the  torches  in  the  re- 
quired coinbuiations.  one  litter  at  a  time, 
The  tablet  mentioned  was  divided  into  t\\f  ver- 
tical and  five  horizontal  rows  oi  squares,  esach 
letter  of  the  al^ahet  being  allotted  a  certain 
tqmttt  bemnning  at  the  upper  left-hand 
comer  wrai  A.  and  running  horizontafly 
across  the  tablet.  Any  letter  could  thus  br 
fonnd  by  giving  the  number  of  vertical  and 
boiifont.il  rows  at  the  intersertioii  of  which 
v^as  tht  s<|u.ire  allotted  to  tliat  letter  Fur 
msi.iiice,  the  letter  \'  wouh!  he  at  the  inter- 
section ot  the  fourth  horizontal  and  the  Oitit 
vertical  rows.  The  code  thus  formed,  in  a 
more  or  less  modifted  form,  is  in  vm  to*dagF 
bsr  the  ndlilBfT  departments  of  varioua  edW' 
tries  as  a  means  of  tdegniiUng  mapn  nf  a 
locality. 

Fire  and  Smoke  Signals.  The  n-se  of  fire? 
by  lu^ht  ami  smok<-  liv  d.iy  has  lotii;  tren 
practised  \  v  e\<ti  tin-  most  tmci\ilin«l  r;ioes. 
as  a  means  oi  communtcatinK  intelligence  to 
a  distance.  In  numerous  nlaces  m  (his  CKmn> 
try  there  still  remain  evidences  oi  this  pnc» 
lice  by  the  aborigines,  tn  the  shape  of  tnOUndS 
on  htU  tops  and  other  points  of  ndvnnlaii^ 
on  which  the  scetMnulatcd  ashes  of  beacon  fires 

of  bygone  yo.crs  iiia\  he  found  heticath  tbi  rix»ts 
of  trees  ot  k  it;.ititu  sitr-  In  ih«  umiury  be- 
tween Chilliccitlic  ati<l  t  ohitnl  lis,  ( )hio.  for  in- 
stance, may  he  'r.icnl  o%er  .^i  such  mounds, 
so  relitted  to  i  tu-  another  th.ii  it  all  the  trees 
were  removt  d  tire  signals  might  t>c  transmitted 
from  one  end  ni  the  valley  to  the  other  in  a 
few  minutes.  To  this  day  IM  Indians  of  Notth 
America  practise  this  fnettml  of  slfrnaKnit  the 
approach  ui  enemies  in  their  tcmiory;  .uiJ  op 
to  wiihin  a  comparatively  short  tmu-  fv-.^cvn 
tires  were  the  most  favored  melhosls  ot  -i|r- 
nuhfU'   ihf   apTuoarh   of   an  enemy  irt  Itreai 

liri'.iri    .ir;,l   i  ;I:c't    p.ins  of  KurOpC. 

Semaphore  $ystema<—  It  was  not  tmtil  tb* 
end  ol  the  Ifth  coMtuj  tint  mtf  cm^nktrntlm 
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o£  Bignalipg  was  employed  in  Europe  or  in 
cCNintiy.  xhe  plan  then  introduced  was 
that  known  as  the  Cnappe  semaphore  svstem  of 
signaling.  This  semaphore  resembled  the  sema- 
{khorc  so  common  on  all  railways  to-day,  con- 
sistilif  of  an  upright  post,  on  the  top  of  which 
BOvaolc  arms  or  blades  are  pivoted,  but  in 
die  Chappe  semaphore  the  arms  were  arranged 
quite  differently  from  those  of  the  ordinary 
railroad  device.  Thus  the  crossarm  on  the  top 
of  the  post  was  14  feet  in  length,  and  at  each 
end  01  this  arm  a  shorter  arm  was  pivoted 
at  ri^t  aii|^  to  the  longer  arm.  By  a  s>'S- 
tem  of  ropes  and  pulleys  these  arms  could  be 
maniptrfateid  by  die  operator  and  placed  in 
many  different  positions,  certain  positions  of 
tht  arms  representing  given  letters  of  the  al- 
phabet Hence  by  appropriately  placing  the 
arms,  the  manipulator  could  spcU  out  words 
and  messages  which  an  operator  at  a  distant 
station  could  read  and,  if  ncoessan^  retransmit 
to  anodier  station  further  on.  'inese  seme'* 
phores  were  placed  on  substantial  stone  towers 
at  distances  apart  ranging  from  six  to  10  miles, 
and  their  use  spread  rapidly  throughout  Europe. 
In  France,  Germany  and  Russia  especially  the 
system  was  widely  need.  For  example,  a  string 
of  220  semaphore  towers,  extending  from  the 
Prussian  frontier  to  Petrograd,  via  Warsaw, 
a  distance  of  over  1,200  miles,  and  employing 
over  l.JOO  operators  was  erected  at  great  ex- 
pense. In  Prussia  also  a  line  of  semaphore 
stations  from  Berlin  to  Treves,  via  Potsdam, 
Magdeburg,  Cologne  and  Coblenz,  was  estab- 
lished in  1832,  at  a  cost  of  170,000  thalers.  In 
France  there  was  a  semaphore  line  from  Paris 
to  Toulon,  475  miles  apait,  and  reiiairing  120 
stations. 

The  tnnndsaion  of  signals  by  semaphore 
systems  was  neeessariiy  slow  (about  one  signal 
per  minute),  inasniticli  as  eadi  signal  was  -veri- 

'icd  by  the  recei\'ing  station  before  another 
was  transmitted.  The  time  taken  in  transmit- 
titK'  a  sipiial  or  letter  from  Paris  to  Tonlon 
was,  however,  comparatively  speedy,  namclv,  10 

to  12  minutes. 

Semaphore  signaling  is  still  useful^  em- 
ployed in  some  conntrtes  for  communicating 

from  ship  to  shore,  between  coast-pnard  sta- 
tions, at  rifle  ranges,  etc  One  plan  of  this 
kind  consisf;  in  the  use  of  two  small  flags,  one 
held  in  each  hand.  The  flags  are  about  18 
indies  square,  the  staff  is  about  three  feet  in 
length.  The  letters  of  the  alphabet  are  repre- 
sented by  die  positions  in  ymiA  the  flags  or 
the  arms  are  held.  With  the  aid  of  a  telescope, 
signals  may  be  transmitted  by  this_  method  to 
a  distance  of  three  miles  tn  fair  weather. 
Messages  may  also  be  read  by  the  use  of  the 
arms  alone,  employing  the  same  alphaltet.  In 
which  case  this  is  termed  the  human  sema- 
phore. 

Electric  Telegraph  Systems.— Although  up 
to  1852  a  number  of  visual  systems  of  teleg- 
raphy, such  as  the  sem.iphore  system,  were, 
as  stated,  in  quite  extensive  u.se,  electricity 
had  been  utilized  experimentally  long  prior 
to  Aat  date  for  purposes  of  telegraimy  but 
its  growth  in  ^s  direction  was  slow  and  the 
scepticism  with  which  its  commercial  utility 
was  at  first  regarded  is  evidenced  fiy  the  ex- 
tensive establishment  of  sctnaphorr  stations, 
just  mentioned,  long  after  the  possibility  of 


electric  telegraphy  had  been  more  or  less 
clearly  indicated. 

In  1774,  Lcsapic  of  Geneva  constructed  an 
electric  telegraph  system  which  eiuiiloycd  in 
its  operation  24  line  wires,  one  for  caqh  Ictjcf, 
uf  tlie  alphabet.  At  the  terminal,  of  each  wi^e 
pith,  .balls  were  suitably  suspended,  and.  taking 
advantage  of  the  well-known  repellant  effect 
that  >|o|]iyws  the  similar  clcctrifioatiMi  nl.sych 
lig^it  sobstances,  Lesage,  by  tne*UJfe  or  Tric- 
tional  electricity  applied  to  the  wires,  trans- 
mitted intelligible  signals  uvcr  them.  In  18LS 
Francis  Ronalds  of  lingland  inmroved  on  this 
arrangement.  A  revolving  dial.  Operated  by 
clock-work,  was  employeo  at  ^ch  end  of  a 
wire.  The  dials  rgdated  synchronously.,.,^ 
notch  was  cut  in  each  dial,  behind  which  fnii 
letters  of  the  alphabet  were  placed  in  a  circle, 
W.,that  as  the  lU^.CTXojXfiione  letter  at  a 

were  eiectncally  connected  at  each  end  of  the 
wire.    At  a  given  signal  the  dials  were  set  in 

rotation  and  as  the  notch  arrived  at  a  desired 
leiier  the  pith  balls  were  actuated  electrically. 
Tile  letter  was  noted  and  in  that  way  message* 
'!^^e,,^rarumitted.  In  1774  Volta  bad  discoy- 
^lie^tMm  electricity  could  be  generatedi.jv 
means  of  the  *<voItaic'  battery,  and  availing^g 
the  current  from  such  a  battery  efforts  were 
made,  with  more  or  less  success,  between  the 
years  1806  and  1830,  to  utilize  the  elect rolylic 
property  of  an  electric  current  to  decompose 
chemical  solution^  9l.  il>*  J^^"^'  ^  ^'''^ 

to  indicate  telesp|4^H|ivi^  i  jMp^ 
ments  were  the  precursors  of  others  more  suc- 
cessful in  the  line  of  electrochemical  teUgnph 
systems  of  later  years,  :Mid  to  whid| -flirtiber 
reference  will  be  made  herein.  ' 

Needle  Telegraph  Systems.— JajAog  of 
Oersted's  discovery  that  a  pivote^lH^etic 
needle  is  deflected  from  its  normal  position, 
parallel^  to  a  wire,  when  an  electric  curwnt 
passes  in  that  wire  needle  telegraph  systems 
eamc  into  existence  and  were  extensively  em- 
ployed in  Fnrojic  at  one  time  and  arc  yet  in 
Use  there.  For  this  purpose  .i  niagtieti''  luedlc 
is  pivoted  in  the  centre  of  a  coil  of  wire,  and 
a  pointer  suitably  atta>  he<l  to  the  needle,  swings 
in  front  of  a  dial.  The  needle  and  with  it  the 
pointer  can  f)e  deflected  to  the  right  or  left 
iy  ebant'itig  the  direction  of  the  current 
through  the  coil.  Certain  deflections  of  the 
tieedle'  t6  the  right  or  left,  or  combinations  of 
deflections  to  the  right  and  left  represent  the 
Tetters  of  the  alphabet,  and  these  deflection^ 
arc  produced  by  sending  oyer  the  wire  current 
pulsations  in  positive  or  negative  direction,  or 
alterations  of  both,  as  required  by  the  letter 
to  be  transmitted.  For  instance,  if  the  Morse 
tlimahet  were  used,  a  motion  to  the  i  ;y!it  would 
represent  a  dot ;  one  to  the  left  a  dash.  The 
afterations  of  polarity  arc  transnilttM''^  a 
•drop-handle"  or  a  •tapper."  The  tapper  is 
similar  to  the  double-sending  kc^y  used  in  sub^ 
marine  telegraph)-  (See  Fig.  15).  A  needle  sys-}- 
tenj.  employing  two  needles  has  also  beep  UMyi 
Tb's  riiviired  two  wires,  but  gives  a  tilgtter 
rate  of  speed  —  abotit  15  to  20  words  per  minute. 
The  operator  reads  incoming  signals  hy  observ- 
i^ii.;  the  movenients  of  the  needle  or  needles. 

Bright's  Bell.  A  modification  of  the  nee- 
dle telegraph  is  that  known  as  *Bright's  Bc^* 
w  WW  tw<^  be|la  ,9f.ftofl[,,ft^^,tflne^rej?|^?H 
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tar  S  fcaiBimf,  one  tone  representing,  for  in- 
maett  a  dot;  the  oibcr.  a  .dash.  In  other 
fautanres.  the  nerdle  of  the  ftee<ne  system  ts 

caused  to  sirikr  mclal  tuhr-  of  diffcrriif  tones, 
one  tone  indic.itiiiK  a  defection  in  one  direc- 
tion, the  other  tone  a  deflection  in  the  opposite 
<Jircctiun.  These  have  been  termeil  acoustic 
telegraphs. 

Blectric  Chemical  Telegrapha.—  See  Auto- 

INOlir  Telegraph  .Systems  in  this  article 

Mone  Blectro-Macnetic  Telegraphs  In 
1824  Sturgeon  of  England  di-<nvcreff  that  when 
a  current  of  rlcrtric;tv  t  jur>cd  to  llow  in  an 
insulated  coil  of  wire,  snrroundin^  a  bar  of 
soft  iron  (that  is,  wcll-annealcd  iron),  the  bar 
takes  on  magnetic  properties,  and  when  the  cur- 
rent ceases  to  flow  in  the  coil  the  iron  at  once 
kkses  its  magnetism.  Employing  these  clcctro- 
nagnetic  phenomena.  Morse,  in  1837,  invented 
tiie  telegraph  system  which  bears  his  name,  and 
which  to-day  is  in  extensive  a«e  in  one  form  or 
another  in  every  part  of  the  world  It  was 
then  known  that  when  a  piece  of  sf>ft  imn  is 
placed  near  ,<  mai;net  there  is  a  mutii.il  mag- 
netic attraction  \shich  tends  to  draw  them  to- 
gether. This  f.irt  is  also  availed  of  in  the 
Xfonc  tclmaph  syttcm  as  will  be  shown  in 
dto  caia  Of  the  Iforae  rehqr  and  ■mmder. 

To  obtain  the  flow  of  current  in  the  coil 
of  wire  required  to  mak'nctiie  the  iron  bar, 
the  circuit  must  be  complete,  and  a  source  of 
electromotive  force  must  l»e  provided 

An  electric  •circuit*  may  Ik*  rt  pn  sented.  as 
in  Fig.  1,  by  a  line  or  wire,  IV;  battery,  li.  the 


Pic.  t.—  MrtAltic  Circuit. 

thin  and  thick  lines  of  which  in  the  figure  con- 
f«ntioul|y  nftiMBl  the  positive  and  negative 


■fatat  «r  cncaia  ol  a  nrimaiy  qh— ieJ  bM> 
tcry.    The  sovrce  of  deetromcxive  force  in 

telegraphy  for  many  years  in  this  rountry-  was 
the  •bluestone*  or  "sravity*  battery,  the  ele- 
ments of  \\liich  arc  zinc  and  coi>i'<  r  iti  .i  solu- 
tion of  sulphate  of  copper  in  a  nl.iss  jar.  These 
cells  are  arranged  in  series;  two  or  three  for 
local  circuit*  and  from  25  to  350  for  main  line 
batteries.  Of  recent  years  these  baitcries  and 
the  bichrooaft  primary  batteries  cmyiogrcd  in 
Europe,  have  given  tvaar  tMBdy  10  tloffage  ImI* 
teries  and  dynamo  macwnes  as  g  aooroe  of  cIbo 
Iromotive  force 

\Shcn  dvii.iri.Ds  arc  employed  they  are  in 
some  cases  dcMKned  to  develop  about  70  volts 
cadi.  Several  of  these  machines  are  connected 
in  series  so  that  by  tapping  the  machines  at 
differepi  points  an  electromotive  force  of  70, 
l4Qt  210  volts*  etc.,  may  he  obtained.  In  other 
cases  dynamos  developing  70,  140,  300  volts, 
rrsjn  ri\elv.  arc  employrd  Two  oets  of  surh 
niai  hine<  .trc  pruvidf  <1.  one  ^et  to  furru>h  posi- 
tive jHilarity,  the  rtiher  ni  k.Mtive  polarity,  ina*.- 
mufh  as  it  is  essential  in  the  pr.u  ri,  r  of  tel<  «- 
raphy  to  ntiliie  currents  of  omx  tc  dircrtion 
or  polarity;  instances  of  which  will  be  noted 


in  connection  with  the  descriptioBS  of 
and  qoadrnplez  telegraphy  in  this  article. 
Reverting  to  Fig  I,  (7  is  a  galvanometer. 

an  instrument  to  in<rir.i!c  ihc  presence  of  an 
electric  current  in  a  circuit,  and  which  is  con- 
structed on  the  principle  of  the  mdicannf; 
needle  of  needle  tclegr.iph  systems  previously 
mentioned.  The  direction  of  the  current  m 
the  circuit  is  assumed  to  be  from  the  posititr« 
pole  of  the  battery  i9  to  the  galvanometer  C, 
and  back  to  the  negative  pole  of  the  battery. 
The  Icev  K  affords  a  ready  means  of  "opening" 
and  "closing,*  or  of  "tnaking*  and  •breaking* 
the  rirruit  W  hi  n  the  key  i.s  closed,  or  down, 
the  circuit  is  complete  ami  ciur^tit  tlows;  when 
the  key  is  "open"  or  up,  the  circuit  is  open  or 
broken,  and  no  current  flows  therein  An 
ortiinaiy  telegraph  circuit  wiiliout  instiuments 
ia  indicated  in  Pig.  2  Tliis  is  termed  a  gioiurf 


1 


PW.  2. —  Gr^nit  Return  Cwcuit. 

return  circuit.  A  circuit  like  that  indicated 
in  Fig.  1  is  termnl  a  *round*  or  mctallk 
circuit.  In  the  case  of  a  ground  return  circntt 
the  earth  acts  virtually  as  tliou^h  it  were  a 
wire  of  inappreciable  electrical  resistance;  COB- 
pIctiuK  the  circuit  from  end  to  end. 

hi  (he  Morvc  u  li  craph  >ysiem  siwrnals  are 
traiisnutled  electrically  from  one  «ta!ion  to 
another  by  the  upcniiiK  and  cloMr<,{  ot  the 
circuit,  or  wire,  by  means  of  the  key,  tOC 
short  and  long  intervals.  wUdh  actS  Opsnie 
the  Morse  reliQr  and  sounder  or  register,  aa4 
cause  Aem  to  produce  sounds  or  printed 
diaracters  corresponding  to  dots  and  dashes 
of  what  is  known  as  the  Morse  telegraph 
alphabet 

In  Flf?  3  is  shown  theoretically  the  essen- 
tial .ii'ii.ir.itii^  nt  ,1  Nfoi  SI  t<  le>.:raph  etiuip- 
mcot  at  two  terminal  stauons,  X,  Y.  B  u 
dbc  battcxy:  it  is  the  Morse  key.  5  is  an  tiw 
core  or  har,  arranged  in  the  shape  of  a  bone* 
shoe,  armmd  whtch  a  coil  of  fine  wire  is 
wctind  .-f  is  a  small  piece  of  iron,  termed 
the    'armature,*    which    is    mounted    oq  a 


nhroted  lever  r.  A  retractile  spring  x  wtth- 
oraws  the  armature  from  the  ends  of  dkt 
core  .V  when  the  latter  is  dcmagnetixed.  TW 

pby  of  the  lever  is  limited  by  the  stops  c  c': 

the  front  one  of  wbi.h  r  is  a  contact  point 
that  acts  as  a  ki  v  for  .t  local  circuit  in  whicb 
arc  imliiibd  ^rn.il!  battery  B'  and  the  coiH  of 
the  -ouiiilcr  f'  Tlic  relay  A*  consists  essentially 
of  the  iri  n  core,  S.  the  coil  of  wire  and  the 

kvcr  r.  It  also  has  devices  for  adiusttng  tiw 
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position  of  the  armature  relative  to  the  ends 
of  the  core,  and  screw  posts  for  facilitatinc 
the  connections  of  the  wires  leading;  into  and 
out  of  the  instrument.   (See  Fig.  S). 

The  object  in  using  the  sounder  /  in 
Morse  telegraphy  is  to  otitain  loader  sound  than 
is  practic3t>lc  with  the  Morse  relay.  The 
magnetism  developed  in  a  Kivcn  electro-magnet, 
such  as  a  relay  or  i-outider,  increases  with  the 
strength  of  current,  also  with  the,  number  of 
convolutions  of  wife  in  the  coils,  within  certain 
Itouts.  In  fact,  tq>  to  the  point  of  magnetic 
ttturation  of  the  iron,  the  resulting  magnetism 
is  directly  proportional  to  the  product  of  the 
current  strength  in  amperes  by  the  number  of 
convolutions,  or  turns,  of  wire;  which  product 
it  termed  the  "ampere  turns.*  Saturation  is. 
however,  .seldom  or  never  reached  in  die  mag^> 
nets  used  in  telegraiilnr.  Agun,  with  a  gtvoi 
dcetrainotive  force  the  current  strength  ts 
inversely  proportional  to  the  resistance  of  the 
circuit,  and  as  the  resistance  of  a  wire  of  Riven 
diameter  increases  directly  with  its  length,  the 
longer  the  wire,  the  weaker  will  be  the  current. 
It  is  found  that  to  produce  the  clear,  loud  click 
of  the  ordinary  Morse  sounder,  about  .25  am- 
pere is  required,  wldte  a  main  line  rela^  will 
operate  freely  with  .040  ampere  (40  milliam- 
peres).  To  operate  a  sounder  placed  in  a  main 
hne  having  l,20(i  ohms  resistance  would  require 
an  electromotive  force  of  about  300  volts.  It 
IS,  therefore,  more  economical  and  in  other  ways 
better  to  employ  a  lower  electromotive  force, 
about  60  volts  in  this  case,  and  a  relay  having 
many  turns  of  finer  wire  than  the  sounder 
(about  No  30  B  &  S  gauRc)  and  a  light  arma- 
ture, not  desi^'iied  to  produce  a  large  volume 
of  sound,  which  relay  by  means  of  its  armature 
lever  and  a  "logical"  battery  is  then  caused  tO 
operate  a  sounder  as  indicated  in  Fig.  1. 

The  soimder  is  constructed  on  the  same  prin- 
ciples as  the  relay,  but  the  wire  with  which  it 
is  wound  is  larger,  about  No.  24  B  &  S  gauge, 
and  its  armature  and  lever  are  heavier  Since 
the  lever  r  of  the  relay  controls  the  local  cir- 
cuit of  the  sounder  it  follows  that  as  the  main 
line  is  closed  and  opened,  thereby  closing  and 
opening  the  relay,  the  local  circuit  will  be 
sunilarTy  dosed  and  ooened.  by  which  acttan* 
Ae  etectTOmagnet  of  uie  sotmoer  will  be  cor^ 
rcspondingly  alternately  magnetized  and  de- 
magnetized, and  the  armature  lever  will  be  at- 
tracted by  the  magncti.sm  and  withdrawn  by 
its  retractile  spring.  The  motions  of  the 
sounder  thus  produced  cause  the  long  and 
short  soimds  which  are  translated  into  IcttMS 
of  tfie  alphatwt  by  an  expert  operator.  When 
a  Morse  register  or  ink  recoracr  is  used  in 
place  of  the  sounder  these  dots  and  dashes 
.^rc  embossed  "r  pi  n  ted  on  strips  of  paper 
from  which  the  message  may  then  be  trans- 
criUd  bv  any  one  famiKar  with  the  dot  aiMl 
dash  code.   Plainly  maiqr  more  relays  may  be 

fbced  in  the  main  circuit  than  are  shown  in 
1g.  3.  It  is  not  uncommon  in  this  country 
to  have  30  or  40  r-jlays  in  one  Morse  telegraph 
line,  and  with  hut  two  main  batteries,  one  at 
fach  end.  When  any  one  of  the  keys  of  a 
.Nforse  telegraph  circuit  is  open  none  of  the 
remaining  keys  can  close  the  circuity  and 
nhm  any  one  key  is  operated  all  the  rdaars 
OQ  the  same  wire  will  be  operated  concurrentqr, 
reason  of  the  opening  and  closing  of  tlw 
ORoit  tgr  that  key.  Aay  attempt  to  opornto 


two  keys  at  once  on  this  circuit  results  th  the 
clashing  of  signals  Such  circuits  are  termed 
■single"  or  "simplex,"  inasmuch  as  but  one 
message  at  a  time  can  be  sent  over  them.  This 
fact  (ustinguishes  simplex  from  multiplex  cir- 
cuits Dver  which  two  or  more  messages  can  be 
transmitted  simultaneOlllly,  iiutances  of  which 
will  be  given  herein. 

The  arrangement  of  Morse  circuits  just 
described  is  termed  the  "closed  circuit"  method 
of  operation,  from  the  fact  that  the  circuit  is 
noraiaUy -dosed  with  current  on  the  line.  In 
Europe  the -Morse  circuits  have  generall;^  been 
mierated  on  what  is  termed  the  *open  circuit* 
plan,  which  consists  in  so  arranging  the  appa- 
ratus that  the  battcr>'  shall  only  be  placed  to 
the  line  when  a  message  is  to  be  transmitted  ;  at 
other  times  the  battery  is  disconncr  cd  from 
the  line.  For  this  purpose  a  key  with  front  and 
back  contacts  is  used,  similar  to  K  in  Fig.  12; 
battery  being  placed  as  there  shown,  and  the 
receivmg  instrument  being  placed  in  me  circuit 
of  the  hack  contact  at  x  in  that  figxirc.  In  the 
open  circuit  method  liattery  is  necessary'  at 
every  station. 

Tcl^raph  Alphabets. —  The  American 
IkpfffS^  code  or  alphabet  which  is  in  general 
use  on  overland  Morse  telegraph  lines  ia^the 
United  States  and  Canada  is  composed  of  dots 
and  dashes  and  of  combinations  of  dots, 
dashes  and  spaces.  Letters  made  up  partly  of 
spaces  arc  termed  "spaced'*  letters.  The  let- 
ters C  and  1^  are  instances  of  spaced  letters. 
(See  Hhistninan  below).  Dots,  dashes  and 
spaces  are  formed  by  the  length  of  time  dur- 
ing which  the  key  or  other  transmitting  ii^ 
stnmwm  m«yi  bo. 'WW  ctosed  or<  ihe 
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s  of  nuikinff  a  dot  hein;;  taken  as  one.  or 
•time  unit."  In  length  or  duration  a  dash 
is  thforfiically  equal  t«>  thrcr  timr  units. 
Tfic  sp.uo  liftwrcn  the  flcnu-nts  of  a  uon- 
-pacfii  Irtlir  i>  n|ua!  to  one  limr  unit;  tJie 
space  iKrtwccn  letters  of  a  word  is  r<|ual  to 
three  time  units;  the  qnce  between  wurds. 
to  five  ttme  nirits;  the  iiit«rv»l  in  spaced  let- 
ters is  equal  to  tfirec  time  miHt.  The  object 
of  the^fnuners  of  this  alphabet  in  utiliring 
spaces  in  some  of  the  letters  was  to  minimize 
the  len^rth  of  the  Irttcrs  and  thun  practically 
to  incrra-f  tli<  sp,  <  ,1  of  transmission  Ky  this 
alphahet  li  u,i>  'iumkI.  however,  in  auto- 
flUitic  teieKra|iliy  that  the  use  of  spaced 
letter*  incrr-asi'd  the  Kafaility  to  errors,  and 
hence  Ui  alpliabct,  kao<pa.as  thc^  Continental 
or  UinlVertai  Code,  was' adopted  In  Huropc  m 
which  sparrd  litters  are  not  ii'^cd  This 
alpba1>et  is  now  cnijilo\c(l  uni\irs,iily  in 
Mor**-  t«'l«-vr.iiihy  outviilf  i.t  the  I'mtid 
States  and  Canada.  The  American  Murse 
and  ConltiiMital  Morso  alphabets  or  codes 
are  -irivcn  on  preceding  page. 

Morsa  Telegraph  Apparatns  Mamwl 
Tkvaamitting  Kera^As  previously  intimated, 
the  cluracters  of  the  Morse  alphabet  are 
formed  l>y  the  manipulation  of  a  -iiital  Ic  ke> 
The  key  originally  enijilo>i(l  liy  Morn  w.i^  a 
cnmliersomc  pin  e  of  apparatus.  The  Ucn  nuw 
empko'cd  in  the  I'nitcd  States  could  n<it  wdl 
be  made  lii^er.    Its  constnicti'  ii  wdl  readiK 

be  grasped  iQf  refermre   to    I'lk'    4     A  stLcl 


Pit-  4  —  Mvrw  T»l<^rmph  Kry. 

lever  I,  is  pivoted  at  2.  Metal  Ick*  5.  ^  pro- 
ject thruUKh  ihr  di  sk  or  Ijl  I  ..11.1  ar<  lir  1.1 
»e«iirel)  Uuiwto  t\  tin  iLan|.-  Imwn  The 
ri^lit  le^'  i%  r'amntcil  iLiliIK  In  ibf  milal 
baK  b;  the  left  leg  pas>c>  thruugli  the  luic 


and  is  insulated  therefrom  ty  a  taid  iiitihf  r 
hushing  <>u  Its  top  there  is  a  cone-sltaped 
cap,  temu'l  the  .(n\ii,  rarr.MiiK  a  small  ptatinuni 
contact  point.  7.  A  small  stnp  ot  metal  ex- 
tends «ot  from  the  cap.  At  a  point  on  \\\ 
mider  aide,  dirtctlv  above  the  contact  7.  the 
kver  I  is  providaa  with  a  phitiimi  coaiact  flL 
taiaMd  the  hammer.  A  curved  strip  of  nrtal 
9,  the  *drcait  doser.*  is  pivoted  on  the  hue 
6l  When  the  circuit  closer  is  pushed  under 
the  strip  projeetiuK  from  the  cap  7.  it  closer  the 
circuil,  rejrardless  of  the  opening  between  rhe 
anvil  and  the  hammer.  The  lever  1  and  tbc 
circuit  closer  9  are  supplied  with  Imd  inMMt 
fa^jipa^or  Imobs.  Igr  whick  tiwy  tmf  fee 
handled  freely  wiihtmt  danger  of  dwdHL  A 
spriiik'  adjustable  by  a  set  screw  4.  nomaly 
lifts  the  lever  1  from  the  anvil.  When  the 
operator  is  alxiut  to  "send.*  the  circuil  rlo<trT 
must  he  fir*it  pushed  out  from  7  so  that  the 
lever  when  operated  may  open  and  cl»>se  the 
circuit;  for  it  will  be  seen  thai  when  the  ham- 
mer is  brought  into  contact  with  the  asmi 
the  drcutt  ia  dosed  at  tint  point.  PlatiMB 
is  employed  at  aB  importaal  ooalacts  becaim 
of  its  dtirabilitv  and  trccdnai  ffom  oxidation 
due  to  the  sparkintr  which  osnaltv  occurs  wfcea 
ciertnc  rimiits  arc  broken  The  mannalKr 
t)perated  Mor!.e  keys  emplovetl  in  (ireat  Bntaia 
and  Kurope  are  practically  similar  to  that 
shown  here,  but  they  are  larger  and  heavier. 

Hone  Tdccraph  Relay.— The  electro- 
magnet wliidi  Miwse  first  caphMrcd  in  tek^ 
raphy  weighed  oiver  300  poonds.  In  1844.  bow* 
ever,  the  wcifrht  of  this  instrument  had  been 
reduced  to  1.S5  pound".  Within  15  >-rar5  from 
that  time  in.triy  improvements  had  '-cen  made 
in  the  nisiriiment  and  it  then  weighed  ^wt 
httle  more  than  the  modern  main-line  relay 
(iNinfied  in  Fig.  5).  alout  three  pounds.  As 
late  as  1867  rdia>-s  were  wound  to  l.KV  ohms; 
the  pfcataH  standard  reaistaaoe  of  diis  instia* 
aant  is  alboot  ISO  ohms.  In  the  case  of  what 
aiV  termed  "low  reslstanrr*  relavs  the  coil* 
are  wound  to  .^7.^  ohm*  Thi-se  rela\-s  are 
vdllied  i"  a  tntmlirr  of  irisi.inrcs  where  many 
relays  are  employed  oti  one  circuil.  as  on  rail- 
way telegraph  lines  and  the  total  reduction  of 
resistance  brought  about  by  thdr  use  is  found 
to  effect  a  very  beneficial  rcsnh  in  the  opera- 
tion of  the  drcnits  .ind  foggy  wcvtfictl 
The  ob\'ious  exphm.i  :  f  this  result  is  AsL 
since  the  electric  current  seeks  the  path  w 
least  resistance,  the  lower  the  resistance  of  Ac 
wire  circuit  the  less  will  be  the  tendcn9  sf 
the  current  to  escape  by  the  *leaks*  to  „ 
where  foHscc,  trees,  etc.  totKli  the  wire;. 


In  Ftg  5.  the  two  CoiK  surrounding  the 
U-shapcd.  soft  iron  cores  are  shown  at  U  1* 
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These  coils  are  covered  by  hard  rubber  sleeves. 
The  armature  2  in  this  type  of  relay  is  a 
part  of  the  iron  lever  9'.    These  relays  arc 
adjusted  in  two  ways;  either  by  drawinp;  the 
cores  away  from  the  armature  by  means  of 
the  screw  4,  or  by  means  of  the  retractile 
fpriaa  6  attached  to  the  armature,  the  tension 
of  which  is  variable  bv  the  winding  device  7. 
This  winding  screw  is  movable  toward  or  from 
the  relav  coils  bv  aid  of  the  post  12  through 
which    the    supporting    piece    of    7  passes. 
The  main  line  wires  are  connected  to  the  screw 
posts  8.  8',  from  which  small  wires  lead  to  the 
coil  1,  r.    The  local,  or  sounder,  circuit  wires 
arc  brought  to  screw  posts   11',  11,  from 
which  posts  wires  lead  to  the  armature  lever 
2,  and  to  the  front  contact  10.    The  object  of 
the  relay  being  to  repeat  or  relay  the  signals 
passing  on  the  main  line  to  the  sounder,  the 
play  of  the  armature  lever  (which  latter  is 
pivoted  at  3.  3').  should  not  be  large.  This 
play  is  regulated  by  the   front  stop  screw, 
that  is,  the  stop  next  the  coils,  and  by  the 
hack  stop  screw,  which  is  insulated. 

Telegraph  Sounder. —  Many  different  styles 
of  sounders  arc  in  use.  A  well-known  form 
is  illustrated  in  Fig.  6.   In  this  B,  B  are  the 


Flu.  6  —  Morse  Telegraph  Sounder. 


binding  posts;  1  represents  the  electromag- 
nets; 2  the  lever,  pivoted  on  the  support  4;  a 
spring  adjustable  by  the  screw  5  gives  the 
left  end  of  the  lever  a  tendency  to  rest  on  the 
upper  stop  6.  Magnetism  in  the  cores  draws 
ihe  armature  down,  and  with  it,  the  lever, 
until  the  stop  7  meets  the  metal  support  8. 
The  base  is  designed  to  give  resonant  effects. 
When  used  on  primary  battery  circuits  these 
sounders  are  wound  to  4  ohms;  when  cm- 
ployed  on  dynamo  circuits  they  are  often 
wound  to  20  and  40  ohms. 

Telegraph  Transmitters. —  VVith  the  object 
of  obtaining  a  simple  and  speedier  method  of 
transmitting  the  characters  of  his  alphabet 
than  the  manually  operated  key  method, 
Morse  devised  several  mechanical  arrange- 
ments. One  of  these  consisted  of  a  plate  of 
ebonite  or  wood  on  the  surface  of  which 
were  placed  in  a  vertical  row  short  and  long 
strips  of  metal,  corresponding  to  the  letters 
of  his  alphabet.  These  strips  were  all  me- 
tallically connected  under  the  plate  by  a  wire 
which  led  to  the  battery,  relay  and  ground. 
The  line  wire  was  connected  by  an  insulated 
wire  to  a  metal  stylus.  This  stylus  was  held 
in  the  hand  of  the  operator  and  in  transmit- 
ting a  message  he  would  run  the  point  of  the 
stylus  over  the  metal  strips  representing  the 


given  letters,  thereby  closing  and  opening 
the  circuit,  in  a  manner  corresponding  to  the 
manual  transmission  of  the  letter.  Another 
somewhat  similar  device,  also  due  to  Morse, 
consisted  of  a  metal  cylinder  on  the  surface 
of  which  the  characters  of  the  Morse  alphabet 
were  arranged  in  a  practically  similar  way. 
A  keyboard  was  arranged  over  this  cylinder 
and  the  depression  of  a  key  brought  a  metal 
brush  into  contact  with  the  cylinder.  At  the 
same  time  the  cylinder  was  caused  to  make  a 
partial  revolution.  The  characters  on  the  cyl- 
mder  being  connected  to  the  line,  and  the  brush 
to  the  earth,  the  foregoing  described  actions 
resulted  in  the  transmission  of  Morse  charac- 
ters. These  transmitters  did  not  go  into  wide 
use  at  that  time,  but  within  the  past  four  or  five 
years  a  keyboard  transmitter,  termed  the  "Yct- 
man*  transmitter,  which  is  a  much  improved 
form  of  the  Morse  cyhnder  transmitter,  has 
been  largely  adopted  by  telegraph  operators  in 
this  country.  The  emploj-ment  of  this  device 
was  no  doubt  encouraged  by  the  recent  em- 
ployment by  operators  of  the  tj-pewriters  as  a 
means  of  transcribing  received  messages,  which 
gave  the  receiving  operator  an  advantage  over 
the  sending  operator  who  could  only  send  from 
30  to  40  words  per  minute  at  best  speed.  By 
means  of  the  keyboard  transmitter  a  speed  of 
transmission  approaching  the  speed  of  tran- 
scription by  the  t>'pcwriter  is  obtained.  This 
use  of  the  typewriter  was  accompanied  by  a 
new  ari^angement  of  the  sounder,  which  is  now 
placed  in  a  box,  or  resonator,  mounted  on  an 
adjustable  rod  that  brings  the  sounder  in  close 
proximity  to  the  ear  of  the  operator. 

Lightning  Arresters. —  Lightning  discharges 
tend  to  follow  telegraph  wires  into  cables 
across  rivers,  and  into  the  telegraph  offices, 
causing  damage  to  the  cables  and  instruments. 
Damage  is  sometimes  caused  also  by  the  con- 
tact of  telegraph  wires  with  electric  Hght  and 
power  wires.  To  prevent  as  far  as  possible 
damage  from  these  causes,  lightning  arresters 
and  fuses  are  placed  at  points  just  outside  of 
cables  and  at  points  where  the  wires  enter 
offices.    A  combination  lightning  arrester  and 


Fb..  7.— Lightning  Arrester  Rnd  Piwa  Wire. 


fuse  wire  is  shown  in  Fig.  7.  f  is  a  small 
fuse  wire  carried  on  a  strip  of  mica  m  which  is 
tipped  with  metal  at  eacn  end,  and  held  by 
metal  clips  n  n'.  C  represents  two  small  blocks 
of  carbon  separated  by  a  thin  sheet  of  mica, 
and  held  in  position  by  metal  tension  springs 
n  n.  The  left-hand  block  is  connected  to 
ground  at  the  post  G;  the  right-hand  block  is 
connected  to  the  screw  A  from  which  a  wire 
leads  to  the  apparatus.  The  line  wire  is  con- 
nected to  the  screw  L.  A  strong  current  pass- 
ing through  the  fine  wire  F  will  fuse  it;  a 
lightning  discharge  will  jump  to  ground  by 
way  of  the  carbon  blocks ;  in  either  case  pro- 
tecting the  cable  or  insirtimciits. 

Automatic  Telegraph  Repeaters. —  The 
function  of  a  Morse  automatic  repeater  is  to 
take,  as  it  were,  the  message  from  one  wire 
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and  "relay*  it  to  another  wire  without  the  in- 
tervention of  an  operator.  Some  of  the  rea- 
sons that  render  rcpeaten  necessary  arc.  &r&t, 
that  the  rcsisuaoe  of  the  wire  increa»cs  di- 
rectly with  its  kmth.  which  tends  to  a  diminu- 
.aft.mmut  uraigth;  Moood,  the  escape  oi 
1nMB  the  Sdc  wire  at  poiaU  where  it 
MKt  with  tnm  it  greater  on  a  wire 
Off  Udh  rcrfslance  than  one  of  tow  resistance 
(see  Rfxays);  third,  the  speed  of  fci^aling 
decreases  as  the  electrostatic  capacity  i&  in- 
creased and  this  capaciiQF  increases  with  the 
kafth  of  the  win.  UsM  ikia  Hound  desirable 
is  practice  to  ■■i|.iil|.4btdblHtlh  of  a  tele- 
ggfc ^cMggK^j  >.<MBrf—  of  about  SOD 

The  apparatus  and  circutu  of  «n  ■Dtfloiatic 
tdetraph  repeater  at  an  intenocdbie  station 
w*  ovtlined  thcercticaDy  in  Ftg.  &  This  is 


,•.—1 


known  as  the  ^oye*  repeater,  which  was  at 
one  time  mudi  in  use,  and  is  chosen  for  illus- 
tration becattsc  of  its  comparative  simplicity. 
It  nay  be  noticed  that  relay  R  controls  the 
Vontinpity  pffOenriflg*  ttansmitter  T  by  meaiu 
ol  its  armttate  lever  m,  mad  local  bnttery  b; 
wUle  rd«y  if  controh  T*  hjr  means  of  lever 
in'  and  hottery  b'.  Also  that  transmitter  T 
controls  die  western  main  circuit  at  x.  while 
T'  controls  the  eastern  circuit  at  r'.  In  prac- 
tice V  is  the  •opposite*  transmitter  to  relay  R, 
and  T  is  the  "opposite*  transmitter  to  R".  In 
the  operation  of  an  automatic  repeater  the  de- 
sideratam  is  aotooutically  to  keep  the  *oppo- 
site*  transmitter  passive  while  its  drcwt  is 
bdng  repeated  into,  in  shop  phrase.  The  oper- 
ation of  the  Tovf  rrpeatcr  is  .is  follows:  As- 
fome  that  the  Kast  is  sending  to  the  U  est 
VMien  the  eastern  operator  opens  his  key, 
thereby  openins  the  eastern  circuit,  rcla/  R 
opens,  as  ia  the  ngiirc.  This  opens  transmitter 
J.  and  in  consoqncncc  the  western  circuit  is 
g>ai«<  at  x.  At  Uw  instant,  however,  that  the 
western  circuit  is  opened  at  x,  the  circuit  which 
includes  the  relay  If  and  main  battery  MB"  is 
closed  via  the  lever  of  T,  ihrouKh  a  resistance 
Rk  equal  to  that  of  the  civtrn  circuit.  A$ 
this  transport tiuii  >  r  mi!  >-:-ii;,<  •>!  circuits 
■winiatns  the  current  p.k^>lIl^  ihrDu^h  relay  /f 
at  the  same  ttrencth  as  l  ^tL/rc  the  change  of 
circuits  was  maoe  that  rc^jr,  and,  cooso- 
quenily,  the  transmitter  7*  remains  closed.  In 
ihM  way  the  'opposite*  transmitter  "i*  auto- 
matically kept  pas»i\r.  When  the  e.istcrn 
operator  again  cl-  ••cs  luk  ko'.  rcl.4>  A',  and  in 
turn  r,  are  Ukewt>e  closed,  resuluiiu  in  the 
of  iIm  western  drctiit  M  s.  When  tht 


\Ve>t  >ends  to  1^.^.^  /Nqf>M^. 
arc  revcrsea. 

.XmoiiK  the  other  automatic  repeaters  new 
in  use  may  be  mentioned,  the  Milliken,  the 
NeiUon,  the  Weiny,  the  Ma\ er-Gardanier,  ihe 
Atldnsoo.  the  Ghegan  and  the  Varlcjr.  . 

Automatic  Telegr^h  SytlOM^An^ 
matic  telegraphy  consists  of  arranj^ements  of 
apparatus  whereby  Morse  characters  are  trana> 
mitted  at  a  rate  of  speed  r.-irijpng  frum  i*'  :o 
2,000  or  3.000  words  per  minute.  As  the  rate 
of  speed  hand  transmission  of  Morse  char- 
acters is  from,  say,  13  to  40  words  per  minute, 
it  is  obvioiu  tint  iqr  the  use  of  a  rapid  aaio- 
matic  system  tiuuqr  inore  tncssages  any  be 
transmitted  over  oat  wire  in  a  given  time 
than  bv  the  manual  method:  and  since  the 
cost  of  construction  and  m.iintenance  of  the 
wires  is  a  larne  portion  of  the  expense  of  a 
telegraph  equipment,  if  everything  eUe  were 
equal,  the  advantage  would  be  brgdy  in 
favor  of  the  automatic  systems.  Bnt.  as  fre- 

iuently  happens,  everything  cJse  Is  not  eqiaL 
n  the  first  place,  every  mrtwge  sent  by  an 
antowatic  Iforse  systein  has  to  be  mannany 
prepared  for  transmis.sion  !y  the  au'manc 
machiner)-,  and  ever>'  message  rtccr.  ed  must 
be  trariscriNed  manually  tiefore  its  deli-,  irv  to 
the  addressee.  This  involves  a  larger  t'oroe 
of  operatives  than  is  necessao'  to  handle  aa 
equal  number^  of  messages  manually.  There 
is  also  greater  dela>  iu  the  handling  of  a  nc»> 
sage  hgr  reason  of  the  additional  number  ol 
defies  through  whoec  hands  it  must  pail. 
There  is  for  tne  saae  and  o:^er  reasons  greater 
liability  to  errors  by  autf  rr.ric  transmissioa 
th.in  hy  m.iinial  transmis^t  n  N'r\  erthrlrss 
certain  automatic  systems.  I  W-  r  Whcatiiooe, 
for  instance,  are  fouv  i  ..t  nr:  h  titihty 
There  are  two  general  types  aot 
telegraph  systems,  naai^t  chemical 
autlc  ^ad  iak  noonfiag,  or  embossingL 
matic  systems.  The  former  rehites  to  srstc 
in  which  electrochemical  action  prod-,;  'he 
records  of  the  signals,  the  latter  to  rv'stcms  lo 
which,  as  the  term  impfies»  the  signals  are  m 
corded  hv  ink  recorders 

Chemical  Automatic  Telegraphs.— At  one 
time  in  Europe  and  in  the  United  States  cbrm- 
Ical  automauc  telegraph  systems  were  largely 
employed  in  commercial  telqcraphy.  bnt  at  the 
present  time  its  use  is  confined  armo^t  exda* 
si\cly  to  recording  signaU  in  p^^lire  fire  alarm 
and  similar  systems  (See  KirrTBic  Sion  a- 
J.NC).  The  message  for  transmission  by  chem- 
ical telegraphy  is  usuallv  prepared  hy  perfom- 
ing.  in  a  paper  strip,  bofes  corresftonding  to  the 
characters  of  the  Morse  afphabrt.  Tms  snip 
is  then  drawn  over  a  metal  roller  on  whicB 
rests  a  steel  needle  or  brush;  the  accdics  sai 
the  roller  being  made  a  part  of  tlw  cimdt  ia 
which  there  is  a  primary  luttcry  or  other  nrit- 
alilc  source  of  electromotive  force  .As  the 
paper  is  drawn  along,  the  needle,  or  *r-^<h 
drops  into  the  holes  in  the  paper,  makms  coo- 
tact  with  the  roller  and  completing  the  dmit 
la  this  way  cnrrcat  pulsations  cornsponim 
in  duration  to  dots  and  dashes  are  scat  e««r 
the  wire  At  the  recriving  station  there  ii  a 
practically  similar  arrangement,  except  thai 
the  perforated  paper  is  n<>!  used  but,  instexL 
a  strip  of  Pa^r  that  has  been  immersed  ia  S 
~ '  *  SMittion  is  drawn  over  a  roller.  ^ 
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Whcatstone  Automatic  Telegraph  —  This 
is  an  ink  recording  system.    Its  apparatus  con- 
sists of  a  perforating  nuuhinv  by  which  mes- 
sages are  prepared  for  transmission ;  a  Irans- 
mttter  which  utilizes  the  perforated  paper  to 
transmit  messages  thus  prepared,  and  a  re- 
ceiver which,  beine  actuated  by  the  electrical 
pulsations  set  up  by  the  transmitter,  records 
them  in  ink,  on  stin  paper  tape,  as  dots  and 
•  dashes.    The  perforator  consists  of  small  hol- 
low cylinders  with  keen  edges,  in  close  prox- 
imity to  which  the  paper  to  be  perforated  is 
caased  to  pass.    Three  discs,  connected  with 
these  cylinders  and  representing  the  dot,  dash 
and  space,  are  depressed  by  the  stroke  of  a 
mallet   in  the  hands  of  an  operator,  ^ith 
the  result  that  holes  of  a  certain  order  are 
punched  in  the  paper.    Thus  when  the  dot 
disc  is  depressed,  three  vertical  holes  are  cut: 
when  the  dash  disc  is  depressed  two  vertical 
and  two  horizontal  holes  are  cut,  and  when 
the  space  disc  is  depressed  one  central  hole  is 
cut,  virtually  as  shown  at  the  left  of  Fig.  9. 
The   transmitter  in  its   operation   takes  the 
place  of  the  operator's  hand  and  formulates 
dots  and  dashes  with  an  accuracy  superior  to 
and  at  a  speed  10  to  15  times  greater  than  the 
most  expert  operator  can  attain.    That  por- 
tion of  the  transmitter  apparatus  actually  em- 
ployed in  transmitting  signals  is  outlined  in 
Fig.  9.     L'  L  are  vertical  rods  attached  at 
thar  lower  ends  to  crank-levers  A'  A,  respec- 
tively.   By  means  of  adjusting  screws  F,  F,  L' 
is  set  to  the  left  of  L  a  distance  equal  to  the 
space    between    any    two   horizontal  central 
holes  in  the  paper.   The  crank-levers  are  pro- 


Pic.  9. — WbeatttOfM  Automatic  Tntnamitter. 


vided  with  horizontal  connecting  rods  H,  H', 
the  right  ends  of  which  pass  through  holes  in 
a  centrally  pivoted  lever  M  and  through  sup- 
porting sleeves  x  x.  //,  //'  are  provided 
with  collets  C,  C  which  at  certain  times  alter- 
nately engage  with  ends  P'  D  of  lever  A/  and 
p'ush  thctn  over.  The  springs  s  s'  give  the 
rods  L  L'  3  constant  tendency  upward,  but 
their  upward  motion  is  checked  by  the  pins 
R"  R  on  the  rocking  beam  F,  which  by  suitable 
mechanism  within  the  box  on  which  the  ap- 
paratus is  supported  is  given  a  rocking  mo- 
tion. When  the  right  end  of  the  beam  moves 
upward  the  spring  s'  causes  rod  L  to  follow 
pin  R,  and  at  the  same  time  the  connecting 
rod  H  pushes  the  strip  P'  on  M  against  the 
upper  contact  2  on  a  metal  strip  A^;  while 
concurrently  the  end  D  of  M  is  brought  into 
contact  vfiib  the  lower  contact  3  on  a  metal 
strip  P.  The  positive  pole  of  a  battery  B  is 
brought  to  strip  P,  the  negative  pole  to  strip 
If.   The  'ground*  is  connected  with  the  lower 


end  D  of  A/;  the  line  wire  to  the  upper  end  P" ; 
D  and  P'  bein^  insulated  from  one  another. 
The  lever  M  is  really  a  pole-changing  key 
and  the  rods  and  levers  simply  displace  the 
operator's  fingers,  causing  that  key  to  reverse 
the  poles  of  the  battery.  In  the  present  posi- 
tion of  M  in  the  figrure  the  negative  pole  of 
the  battery  is  placed  to  the  line.  The  per- 
forated paper  is  shown  by  a  single  line  and 
the  rod  L  has  passed  through  a  hole  in  the 
paper.  A  revolving  star-wneel  IV  meshes 
with  the  central  rows  of  holes  in  the  paper 
and  draws  it  along  at  a  uniform  rate  of  speed. 
Assuming  there  is  another  hole  in  the  paper 
immediately  opposite  that  one  through  which 
L  has  just  passed,  when  the  lever  L'  moves 
upward  it  will  pass  through  that  hole,  the 
paper  having  been  moved  forward  by  the 
star- wheel  just  enough  to  bring  the  hole  op- 
posite L'.  At  the  same  tipe,  by  the  down- 
ward motion  of  L  the  collet  C  has  been  with- 
drawn, giving  collet  C  on  H'  free  scope  to 
push  D  agamst  its  right  contact,  4,  and  P' 
against  the  contact  1  which  it  will  be  seen 
reverses  the  polarity  of  the  battery  to  line. 
If  a  succession  of  dot  holes  were  punched 
ou  the  paper,  a  succession  of  short  positive 
and  negative  currents  would  pass  over  the 
line.  When,  however,  a  set  of  diagonal  holes, 
as  at  Y  in  Fig.  9,  is  punched  on  the  paper, 
the  result  is  different,  tor  at  the  first  upward 
movement  of  L  it  will  pass  through  the  hole, 

fushing:  end  P'  of  M  to  the  right,  but  at  the 
ollowmg  upward  movement  of  L'  it  meets 
the  paper  at  a  point  opposite  the  hole  through 
which  L  had  just  passed  and  its  further  up- 
ward motion  is  arrested.  Hence  Af  is  not 
pushed  over  and  the  battery  is  not  reversed. 
At  the  next  upward  movement  of  L  its  motion 
is  similarly  arrested  and  the  polarity  of  the 
battery  is  still  unchanged,  until  at  the  next 
upward  movement  of  L  it  comes  opposite  and 
passes  through  the  hole  M,  causing  the  collet 
C  to  push  D  against  contact  4,  thereby  revers- 
ing the  poles  of  the  battery  to  line.  This  delay 
in  the  reversal  of  the  battery  is  sufficient  to 
make  an  appreciable  difference  in  the  length  of 
the  signal  recorded,  and  constitutes  a  dash. 
The  effect  of  these  different  actions  is  that, 
depending  on  the  position  of  the  perforations 
in  the  paper  strip,  dots  and  dashes  are  trans- 
mitted by  the  pole-changer  M. 

The  vVheatstone  automatic  receiver,  or  ink 
recorder,  consists  of  a  polarized  relay  (sec 
Polar  Duplex  in  this  article),  the  armature 
jever  of  which  is  extended  at  a  right  angle  at 
its  upper  end,  and  this  extension  at  certain 
times  is  caused  to  impinge  against  a  light  rod 
pivoted  at  one  end.  On  the  end  of  this  rod 
IS  a  small  circular  disc,  the  lower  portion  of 
whose  periphery  is  immersed  in  an  ink  well; 
an  upper  portion  of  its  periphery  is  placed 
very  near  the  stiff  paper  tape  previously  men- 
tioned. The  axle  of  this  disp  is  given  a  slight 
tension  away  from  the  paper.  When,  however, 
a  current  of  positive  polarity,  designed  to  re- 
cord a  dot  or  dash  on  the  paper,  actuates  the 
polarized  relay,  its  extended  armature  lever 
presses  against  the  axle  of  the  disc  causing  it 
to  deposit  a  mark  on  the  moving  paper  tape. 
A  negative  current  causes  the  withdrawal  of 
the  disc  from  the  paper.  The  positive  current 
in  this  system  is  termed  a  "marking*  current ; 
the  negative  current  a  "spacing"  current,  when 


L^iyi.i^uo  Ly  Google 


TSLSGRAPUY 


it  is  operalcd  liy  the  "double  current"  or  re- 
versal lit  pijldrity  nielhi)d ;  to  which  further 
reference  will  be  made  in  connection  with  Du- 
pkx  TeUjgra/ky,  also  in  this  article.  The 
diculv  4isc  u  Kept  in  roimtmi  by  rinple  dod^ 
work  medmutai  and  tbM  oomtMtlf  itnara  itt 
«ipf>ly  of  hdt  The  paiwr  ttfte  it  dcawa  fef^ 
ward  at  n  dcsirrd  rate  by  rotfeit  qftnMd  bf 
mechanism  within  the  box. 

The  Whoaistone  automatic  lelcKraph  may 
be  worked  duplex  by  using  a  differentially 
woond  relay  and  the  other  necessary  anar 
ratns  of  a  du^ez  system.  When  worked  as 
a  dtnttx  it  girn  a  wire  of  inoderate  lenicth. 
in  which  there  are  no  very  long  submarine  or 
undervrmind  cables,  a  rapacity  of  from  200  to 
350  words  in  each  direction  (">n  a  l.(KK>-mile 
dttplcx  circuit,  such  as  from  New  York  to 
CUcago,  with  one  repeater  station  at  Buffalo, 
a  n«ed  of  abonl  liS  words  per  minute  in 
eta  direction  is  now  ohtainaMe. 

Writing  Telegraph  Systems  —  Writinz 
or  automatic  tclt>jrapn  sysuni-  fraiismil  and 
record  facsimiles  of  letters  nr  ibaraitrrs  while 
ihcy  are  bcine  formed  by  the  stilus  or  pen  in 
the  hand  of  the  operator.  The  first  to  produce 
a  writing  telegraph  system  was  probably  Mr. 
A.  E.  Cowper,  of  England,  who  employed  In 
the  operation  of  his  system  the  nriiicipii-  of 
the  paralldoRram  of  forces,  whereby  by  com- 
poundini^  the  movements  of  a  point  in  two  di- 
rections, the  one  at  an  angle  to  the  other,  the 
actual  movement  of  the  point  is  the  resultant 
of  the  two  movements.  The  Telautograph 
(q.v.)  also  operates  on  this  principle.  In  the 
Cowper  system  the  receiving  pen  depends  for 
its  mt)vcments  upon  variatiotis  of  the  magnet- 
i*m  ol  twti  i-lci  1  romak;net>  placed  at  riKht 
angles  to  one  anoUicr,  which  variations  produce 
cbanget  in  ibdr  ittancitk  fidda*  lo  whidi 
chanacs  m  nnamoffc  carrying  the  reodvtng  pen 
is  free  to  rc^tood.  The  magnets  are  pbeed  in 
separate  circuits.  The  variations  in  the  mact- 
netic  strength  of  the  magnets  arc  caused  by 
vanations  of  iln-  rurrcni  strrnK'th  in  ihiir  oir- 
cuits,  which  variations  arc  brought  about  by 
•f  a  pencil  which  wlien  moved  by  the 
In  the  act  of  writing  is  caused  to 
awltdi  resinawce  eoili  in  and  o«it  of  the  rc- 
^ective  circuits 

Duplex  Telegraphy.— This  consists  in  the 
srnfitot;  of  two  mf-^aees  ovrr  one  wire  in 
t>pposite  directions  at  the  same  time  Since 
on  an  ordinary  Morse  telegraph  circuit  it  is 
not  possible  to  send  more  than  one  message 
at  a  time  over  a  wire,  it  is  essential,  in  order 
to  make  duplex  tel«fraphy  possible,  that  the 
Mgnals  transmitted  from  the  sending  station 
shall  not  intrrfrrc  wnth  the  signals  to  be  re- 
ceived at  that  station.  The  rccei\-ing  instru- 
ments must,  therefore,  he  so  constructed  or 
so  placed  that  while  ready  lo  respond  to  all 
signals  from  the  distant  sutioB  they  diall  not 
nrspond  to  signals  from  the  near  or  iwrac  sta> 
ti«>n.  These  requirements  are  met  in  two  ways 
111  practice,  one  method  ficing  known  as  the 
"diflcreiilul.*  the  other  as  the  'bridge*  method. 
The  (IiiTcrcntial  plan  is  used  almost  <  xclu»ively 
on  land  line  duplet  telegraphy;  the  bridga 
pbo  is  tniliied  ezdn^ively  on  lone  submarine 
» at.lc  t<  It  .  r  jpln  I  Ih  '  i.ffcreniial*  plan  avails 
ui  ihc  fact  tlut  It  J  >i<tt  iron  bar  uf  core.  B 


Fig.  10.  be  wound  with  two  coils  of  wire- 
oppositely  wound  as  shown  —  a  current  from  a 
batteix  ^  will  flow  in  oppodit  dinetion ) 


li 
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the  iron  bar.  and  as  each  current  tends  to  set 
up  opposite  magnetic  poles  in  the  iron.  <»ie 
current  will  neutralize  the  other  and  no  mag- 
netic effects  will  be  produced  in  the  core.  If. 
however,  another  battery  or  source  of  electro- 
motive force  should  be  placed  in  the  .  ircuit  oi 
wire  1  at  its  distant  or  ri«ht-hand  end,  a  greater 
amount  of  current  will  flow  in  coil  1  than  in 
coil  2,  and  in  consequence  the  core  will  "he 
magnetized  to  a  dejjree  depending  on  the 
dinerence  in  the  strensth  of  cnrrmt*  flnwirr  in 
the  reactive  coils;  hence  the  term  diftcrential. 
and  a  relay  wound  in  this  way  is  termed  a 
dttferential  relay.  The  theory  of  the  "bridge* 
plm  it  oMKaed  in  Fig.  It.  Tkt  bMtny.  mid 


wires  1  and  2  remain  b«  fore,  but  the  iron 
bar  i9  if  now  connected  between  them  and  is 
woond  with  hot  one  coiL  ^,  V  mxt  eoib  of 
resistance,  termed  tlse  arms  of  the  *hridge» 
f  Wheat  stone  hridflre).  Assuming  the  resistance 
of  wirts  ,j'  '  '  niid  wirev  1  and  2  to  he  eqtal. 
the  electric  prrt>.ure  due  to  battery  h.  at  the 
terminals  of  the  bridge  wire,  will  be  equal  and 
opposite,  and  hence  no  current  idU  flow  in 
the  bridge  wire 

There  arc  Two  systems  of  duplex  tr!rg» 
mphy  in  u>c  in  this  country  and  ehrwhcre. 
namely,  the  "Steams*  duplex  and  the  "Polar* 
duplex,  and  these  combined  comprise  the  Edi- 
son •Qnadrupkx,'*  described  later. 

The  Stetnu  Doplcs.— The  Stetma  dn- 
pfex  ii  operated  by  increment  and  decrement 
of  current  on  the  line,  virttially  as  the  single 
Morse  system  is  operated,  namely,  by  send- 
iiiii  a  current  over  the  line  to  actuate  the 
dikiaat  relay,  which  attracts  its  armature;  aad 
Iqr  removing  the  cnttcni  from  dm 


upon,  the  aimamrc  ia  witklrawn  hv  its  io> 

tractile  spring.   The  near  or  liome  nattery  it 

prevented  from  afTrifng  the  near  relay  by 
winUiog  the  rd^k  diitcicnualJi>-.    The  ihcory 
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of  the  Stearns  duplex  is  shown  in  Fig.  12, 
which  represents  the  apparatus  ai  two  sta- 
tioM,  w4  and  B.  The  relays  M,  M',  ut  wmnd 
iridi  two  coils  in  opposite  directions  around 
Ae  cores ;  one  of  the  coils  of  each  relay  being 
connected  to  the  main  line  and  the  other  to  a 
rheostat,  or  resistance  coils,  R,  R'.  K  and  A" 
are  transmitting  k^ys.  \\  hcti  key  K  is  closed 
it  puts  a  positive  electromotive  force  to  the 
line;  when  key  IC  if  dosed  it  puts  a  negative 
electromotive  force  to  the  hne.  When  the 
keys  are  *'open'>  die  Hne  wire  is  placed  to 
ground.  Since  the  battery  current  will  di- 
vide between  the  two  coils  of  the  relay  in 
pnpdrtion  to  the  resistance  of  the  circuits 
atuched  to  each  coil,  a  means  must  be  pro- 
vided to  make  diose  drcidts  of  equal  resist- 
■ace^  otfiefwiae  wcqpiat  cuncota  will  flow 
tbroosh  the  cdb  and  the  relays  will  be  opcr« 
atcd  by  the  home  battcr>'.  It  is  the  function 
of  the  rheostats  R  to  provide  a  resistance 
equal  to  that  of  the  main  line  and  the  main 
line  coil  1,  of  the  distant  relay,  so  that  there 
will  be  a  ^'balance.'"  In  tile  fipifc»  leqr  K 
being  dosed  and  key  K'  Often,  a  cncnni:  flowi 
IS  indicated  br  tiw  arrows  from  A  to  B.  As 
irjual  currents  are  flowing  in  opposite  direc- 
tions around  the  core  of  relay  M  its  armature 
is  not  attracted.  On  the  other  hand,  as  there 
is  a  direct  path  for  the  current  at  B  to  earth, 
via  the  back  contact  of  key  K',  no  current 
from  A  will  flow  through  coil  2  ol  relay  M'. 
Cdttsequently,  tlie  core  of  JT  i$  magnetiaed 


snd  attracts  hs  armature       as  shown.  If 

Tifiw  key  A"  should  be  closed  this  would  add 
100  volts  nctrative  pidarily  to  the  main  line 
circuity  making  200  volts  on  the  main  line, 
while  It  would  place  only  100  volts  to  the  arti- 
ficial Kne  eoil  at  B,  Hence  double  the  amount 
of  eorreat  will  flow  in  the  line  coils  1,  of  each 
relay,  that  flows  threi^  the  artificial  one  coils 
1  nnd  2.  Thus  the  armature  oi  Mt  U  now 
attracted  and  armature  a  of  M  continues  to 
be  attracted. 

The  Polar  Duplex. —  This  system  also  em- 
ploys <£f!erential  wound  relays,  transmitting 
kqrs  and  main  and  artificial  lines  simibr  to 
those  of  die  Stearns  duplex  and  for  die  same 
purposes,  but  the  t^-pe  of  transmitting  keys  and 
rcUx-s  is  different  in  the  two  systems. 

The  relay  employed  in  this  system  Is  termed 
a  polarised  relay  (£,  £',  Fig.  13)  and  is  based 
on  the  fact  that  imuke  magnetic  poles  attract 
oai  MKMlMr,  and  that  like  soles  repel  one  an- 
oner.  Then  if  one  pole  of  a  bar  pennatient 
toaj^et  a,  say  its  north  pole  ,V,  be  so  pivtrd 
tbat  it  may  move  freely  toward  the  south  pole 


,r  of  an  electromagnet  E.  it  will  teShw  that 
by  changing  the  direction  of  the  current  flow- 
ing in  die  colls  of  the  electromagnet,  the  per- 
manent magnet  a  will  oscillate  between  the 
poles  in  response  to  the  chaiu^es  of  polarity  in 
the  electromagnet.  If  the  permanent  magnet 
a,  which  is  virtually  the  armature  of  a  polar- 
ized relay,  be  given  control  of  a  local  circidt 
containing  a  sonnder  D  and  battery  b,  it  may 
be  caused  to  record  signals  in  a  manner  prac- 
tically aimilar  to  diat  in  wUdr  die  Steams* 
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relay  records  them.  It  is  only  necessary  to  pro. 

vide  a  polc-changing  key  F  F  \o  reverse  the 
direction  of  the  current  flowing  in  the  hue,  to 
brinp  about  this  result.  Fig.  13  represents  in 
theory  the  circuits  and  apparatus  of  a  differ- 
ential polar  duplex;  the  apparatus  and  arrange- 
ment of  chrcuita  at  the  termanal  stations  A  and 
B  peinR  indicated.  When  the  ^ole-changcr* 
F  is  "closrd*  as  at  /J,  a  positive  pole  of  a 
battery  is  jilaccd  to  the  line  and  the  direction 
of  the  current  is  as  indicated  by  tlie  arrows. 
When  the  key  at  B  is  closed,  a  negative 
pole  of  a  battery  is  placed  to  the  line.  In  thesis 
positions  of  the  keys  the  direction  of  the  gup* 
rents  in  the  main  and  artlndal  lines  is  aa  shown 
by  the  arrow*;,  and  the  relays  at  both  ends  of 
the  line  are  recurding  a  signal,  the  sounders 
being  attracted.  This  is  due  to  the  fnct  that  an 
excess  of  current  is  flowing  in  the  line  coils  of 
each  relay  in  a  direction  to  produce  magnetic 
poles  in  the  cores  of  the  relmrs  aa  maikcdl  I£ 
now,  for  instance;  the  key  Jr  at  B  Aonld  be 
opened  the  effect  would  be  to  place  a  positive 
pole  of  the  battery  to  the  line.  The  efTect  of 
this  is  that  each  end  of  the  main  line  is  placed 
at  equal  and  like  potentials,  and  hence  no  cur- 
rent flows  over  the  main  line  or  in  the  main 
lino  coils  ol  the  reh^s.  A  positive  curaent 
from  the  battery  at  A  widi  a  strengdi  of 
say  1  will  still  flow  ihrouph  artificial  line  crnl 
at  A,  liut  in  a  direction  winch  will  n  vei.'-e  the 
previous  polarity  of  the  core;  cc5nsi<]ui  luly  the 
armature  a  ol  the  relay  is  attracted  to  Uie  left 
side  and  the  local  circuit  of  sounder  D  is 
opoied.  An  examination  of  the  conditions  will 
show  in  every  case  diat  vrhtn  the  pole-chanier 
at  cither  tnd  is  opened  or  closed,  the  local 
circuits  controlled  by  the  armature  of  the  dis- 
tant relays  will  also  be  "opened"  or  "closed.* 
From  which  it  follows  that  dots  and  dashes 
may  be  transmittid  from  both  ends  of  the 
fine  simultaneously  by  a  proper  manipulation 
of  the  pole  changers. 

The  instrument  C  C  shown  at  A  and  P  is 
an  electrical  condenser.    It  performs  a  very 
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useful    fttnction    in    duplex    and  quadru- 

8 lex  telegraphy  as  foOows.  The  artiBcial 
ne  coils  R  R  which  are  used  to  ^balance* 
with  are  usually  composed  of  spools  of  fine 
German  silver  wire,  wound  duuMc,  or  non- 
inductivcly,  so  that  they  may  not  possess  any 
perceptible  magiutic  efTcct  or  inductance 
These  coiU  have  no  static  capacity.   The  main 

gie  it  is  known  does  pussc&s  static  capacity, 
ence  at  the  moraent  of  charging  and  dis- 
charging the  .line  there  is  a  momentary  tnnish 
and  outrush  of  current  into  and  from  the  line 
greater  than  that  due  to  the  ohmic  resistance 
of  the  Kne.  This  would  produce  a  momentary 
inequality  in  the  current  in  the  coils  of  the 
relavs  unless  equal  capacity  were  given  to  the 
artiftcial  line.  This  is  done  by  adding;  the 
COadevers  C  C  to  the  artificial  line.  These 
coadensers  are  adjustable  and  by  means  of 
metal  pfaigs  more  or  lc>s  capacity  may  be  added 
until  a  static  balance  is  obtained.  The  rheo- 
stats are  also  adjustable  in  order  that  the  re- 
si'^t.itirc  !  ril.iiicc  tnrtv  t  c  readily  obtained. 

The  Quadruplex  (Edison). —  The  Stearns 
diipli  X  dcjicrKls  tur  its  operation  upon  the  in- 
crease or  decrease  of  the  strrnpth  of  curniit  on 
the  line,  regardless  i.f  the  direction  (polarity) 
of  the  current,  whilst  the  polar  duplex  depends 
qpOQ  cfaanses  In  the  direction  of  tlie  current  re- 
gnwftfff  of  cttrrent  strength.  In  the  operation 
of  tke  Etfison  quadrupiex  system  both  of  these 
principles  are  combined  on  one  wire;  the  in- 
struments used  beinR  the  transmitting  key 
(transmitter)  and  Mor«ic  relay  (  hr  neutral 
relay)  of  the  Steams  duplex,  and  the  polc- 
chan^cr  and  polarixcd  relay  of  the  polar  duplex. 

TWrelur*  ve  wound  differentially  for  the 
porpoilhlMii; 'fVtviously  and  rheostats,  con- 
densers, ^^Olf  employed,  as  in  the  duplex 
systems  MmKa  In  the  Steams  duplex,  when 
the  transmitter  open  there  is  no  electrr>- 
motive  force  to  the  hue.  the  wire  in  that  case 
being  pLiccd  directly  to  ground.  Since  the 
polar  duplex  depends  for  its  opera'i>)n  upon  the 
reversal  of  polarity,  provision  is  made  for 
this  requirement  in  the  quadrupiex  by  so 
•rranging  the  cooncdiotts  of  the  transmitter 
K  that  when  die  latter  is  *open*  a  small  por- 
tion, 1,  of  battery  B  is  left  In  the  dmtit  to  be 

£ rated  tiy  th>-  po!r-rhaTi(.:er  PC.  \N  hen  K  is 
Kd,  the  full  baiur>-  ti  u  reversed  by  the 


p6le-dianger.  On  the  other  hand,  when  the 
tnuU  portioa  1  of  battery  ^  is  to  tiic  line,  and 
only  a  weak  current  is  travcrnng  the  line,  the 
ad)ii<''rnrnt  of  the  retractile  spring  is  sudi 
that  the  armature  a  is  withdrawn  from  the 
eore;  while,  when  th«  key  K  ii  doacd,  and  the 


full  strength  of  batttty  Bueca  t»  fine,  the  sn— 
tore  is  attracted.   Bora  tiations  are  sianlarigr 
equipped.  Thns  an  operator  may  manipulate  key 
K  and  the  consequent  increase  and  decrease  in 

the  ciirrerit  strength  will  operate  the  distam 
neutral  relay  .V  But  the  operation  of  kry  K 
Will  lU't  pr.ictir.illy  atlcrt  the  distant  polanred 
relay  /'.  in.ismiich  as  that  kev  does  not  alter 
the  direction  u£  current  on  the  Une.  On  the 
other  hand  the  polaKihanger  I'C  witt  operate 
the  distant  poluiMd  reby,  hut  wiU  wc  opcr> 
ate  the  distant  neutral  relay.  Tkat  two  mes 
sages  may  be  tent  in  opposite  directions  at  onee 
over  a  quadrupiex  circuit;  this  system,  therr- 
fore,  Kiving  the  equivalent  of  four  wires  irtm 
one.  The  three  wim  time  §iiMd  W  tBWd 
'phantom*  wires. 

Many  details  of  apparatiM  loquired  im 
Mctioe  wc^  lor  lodi  ot  if  aw,  oomtcd  hero, 
Mt  ffwnpiHe  detidb  of  tkcte  Wfiiemt  are  given 
in  the  author's  *  American  Telecraphy  am! 
Encyclopedia  of  the  Telegraph.'  f rr  ra  which 
work  a  number  nt  the  diagrams  used  in  this 
article  are  reproduced  with  the  consent  of  the 
publishers. 

Submnrino  Cable  Telegraph^.— The  speed 
of  signaling  tfarou^  an  electncal  conductor 
is  inversely  proporuonal  to  the  product  of  its 
electrostatic  capacity  and  the  resistance.  The 

capari'y  and  resistance  of  a  conductor  ircrra^ 
directly  with  its  lenelh.  The  capacity  also 
varies  with  the  materinl  romprisine  the  in- 
sulating medium  (see  Evnmac  Coyracv^ea). 
The  high  electrostatic  capacity  and  the  great 
length  of  submarine  cables  conduce  to  slow 
sipaling.  Wken  a  hag  caUo  is  coooected 
with  a  source  of  electromotive  force  the  cfiarfe 
is  comnmnirated  to  the  distant  end  almost  im- 
mediatelj'.  hut  the  amount  of  charpf  nt  first 
arriving  is  extremely  small  and  the  cha-re  or 
current  rises  slowly  thereafter  to  its  maximum. 
The  discbaKUais  approximately  as  gradual  as 
the  diargt.  nowe  •  desidetatmo  in  suboiarine 
telegraphy  b  ft  receiving  inMwcnt  that  wiO 
respond  to  •  very  feeble  current,  for  dw 
weaker  the  current  required  the  shorter  wiO  be 
the  time  of  cnarging  and  discharging  the  cable, 
and  the  more  rapid  will  be  the  rate  of  signal- 
ing. The  first  most  successful  rerei\-ing  in- 
strtiment  devised  for  this  work  was  the  Tboin- 
ion  mirror  galvanometer  (see  GAi  VANouma^. 
Tbe  Ot^l  fr  .m  a  lamp  is  thrown  upon  ikt 
mirror  and  the  light  i>  reflected  back  upon  a 
screen.  The  ininror  Is  carried  on  a  suspnmdo 
system  incltiding  several  very  small  ma^etie 
needles,  which  are  in^  the  centre  of  a  ccnl  of 
fine  wire,  the  coil  hrinR  in  the  circuit  of  the 
cable.  Minute  puLsati'tns  t  f  current  cause  the 
needles  to  be  deflected  to  the  rii.'ht  or  left  ac- 
cording to  the  directir.n  of  the  currents^  This 
causes  the  spot  of  lit;ht  on  the  screen  to  he  de- 
flected to  the  rich!  or  lefL  A  drflcctiea  lo  ika 
right  constltntes  a  dash,  one  to  the  left  n  dot 
The  direction  of  the  dcMc-ti ms  Is  regulated  hy 
a  special  form  of  ke)-  (A.'.  FiK'  15)  at  tSe 
sending  end  (a  tapper)  by  means  of  wh:.h 
positive  and  ne^tive  currents  may  be  trar.*- 
mittrd.  The  mirror  receiver  gives  no  record 
of  the  message,  the  signals  being  written  down 
by  tbe  operator  as  they  are  rcccivo^ 

A  later  invention,  the  Siphon  recorder,  ako 
due  lo  Sir  Wm.  Thomson  (Lord  Kclvtak  ovcr^ 
COOKS  this  oblecikm,  Tkia  MatrneMat.  ee^ 


Digitized  by  Google 


TELEGRAPHY 


889 


Hncd  in  F'm.  13,  consists  of  a  coil  of  fine  copper 
wire,  A,  which  is  suspended  between  the  poles 
of  a  powerful  magnet,  M,  in  such  a  manner 
that  when  a  current  passes  through  the  coil  it, 
like  the  needles  in  the  mirror  galvanometer, 
tends  to  place  itself  at  right  angles  to  the  lines 
of  force  of  the  magnetic  field.  When  no  cur- 
rent is  flowing  in  tne  coil,  two  small  weights, 
tr,  suspended  from  the  lower  end  of  the  coil, 
hold  it  in  the  plane  of  the  magnetic  lines  ot 
force  of  the  magnet.  A  siphon  C"  consisting  of 
a  \'ery  small  glass  tube  is  attached  to  the  coil 
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by  a  fine  wire.  The  lower  and  bent  end  of  the 
siphon  is  placed  directly  over  the  centre,  or 
imaginar>-  zero,  of  a  paper  ribbon  P.  The 
double  pole-changing  kc^-  K  sets  up  momen- 
tary pulsations  of  positive  and  negative  cur- 
rents through  the  coil  the  muyemeuts  of  which 
cause  the  lower  end  of  the  siphon  to  move  to 
one  side  or  other  of  the  zero  line  of  the  paper. 
The  upper  end  of  the  siphon  dips  in  an  ink-well 
B  ana,  by  an  ingenious  electrical  arrangement, 
not  shown  in  the  figure,  the  ink  is  caused  to 
spurt  out  at  the  lower  end  of  the  siphon  upon 
tne  paper  strip  as  a  succession  of  very  fine  dots. 
Thus  it  is  not  needful  that  the  siphon  should 
•  touch  the  paper  and  in  this  way  friction  is 
avoided.  A  specimen  of  the  signals  as  recorded 
by  the  siphon  recorder  is  shown  at  the  top  of 
the  figure. 

For  reasons  not  well  known  the  earth's 
electric  potential  varies  at  differrnt  parts  of 
the  earth.  Hence  there  is  usually  a  diflference 
uf  potential  between  the  terminals  of  a  long 
cable.  This  would  tend  to  produce  a  current 
in  a  sensitive  receiving  instrument,  which  would 
deflect  it  to  the  detriment  of  signaling.  To 
avoid  this  difficulty  a  condenser  p  is  placed  be- 
tween the  cable  and  the  earth.  This,  so  to 
speak,  breaks  the  continuity  of  the  circuit  for 
slow  changes  of  potential.  When  the  condenser 
is  once  charged  with  the  earth's  potential,  cur- 
rent ceases  to  flow  into  the  cable  and  the  re- 
ceiving instrument  comes  to  zero.  The  changes 
in  the  earth's  potential  occur  comparatively 
slowly  —  from  maximum  positive  to  negative  in 
perhaps  five  minutes.  Consequently  these 
changes  arc  scarcely  perceptible  on  the  receiv- 
ing instrument.  The  quick  changes  of  poten- 
tial due  to  the  transmitter,  however,  produce 
currents  of  charge  and  discharge  that  operate 
that  instrument. 

Long  submarine  cables  arc  usually  du- 
plexed, the  "bridge"  method  of  preventing  the 
cflect  of  the  home  transmitting  key  upon  the 
home  receiving  instruments,  being  employed. 
An  artificial  cable  consisting  of  strips  of  tin 


foil  arranged  to  give  resistance  and  capacity 
equal  to  the  actual  cable  is  employed  instead 
of  the  rheostats  and  condenser  used  for  the 
artificial  line  in  overland  duplex  telegraphy. 

Signals  are  now  usually  transmitted  over 
long  submarine  cables  by  automatic  trans- 
mitters somewhat  similar  to  the  Wheatstone 
transmitter;  the  messages  being  perforated 
in  advance  on  a  strip  of  paper.  A  speed  of 
about  40  words  per  minute  in  each  direction 
is  reached  on  some  of  the  newer  Atlantic  cables. 

Simultaneous  Telegraphy  and  Telephony. 
—  This  is  sometimes  erroneously  termed  "com- 
posite telegraphy."  The  art  relates  to  telegraph- 
ing and  telephoning  over  one  wire  at  the  one 
time. 

When  a  telephone  receiver  is  inserted  in 
an  ordinary  telegraph  circuit  the  operation 
of  the  Morse  keys  deflects  the  diaphragm 
abruptly  and  produces  loud  noises  in  the  tele- 
phone which  render  the  reception  of  speech 
pearly  impossible.  Van  Rysselberghe,  of 
Belgium,  discovered  that  if  the  rise  and  fall 
of  the  telegraph  currents  were  made  gradual 
no  disturbing  sounds  would  be  heard  in  the 
telephone.  To  bring  about  this  result  he  in- 
troduced into  the  telegraph  circuit  a  combi- 
nation of  electromagnets  and  condensers, 
which  by  retarding  the  rise  and  prolonging 
the  fall  of  the  telegraph  currents  merely  in- 
flect the  diaphragm  of  the  telephone,  but  do 
not  produce  any  sound  thereby.  When  this 
result  is  obtained  the  telephone  currents  may 
then  be  superposed  upon  the  telegraph  cur- 
rents without  impairing  the  efficiency  of  the 
telegraph  signals.  Simultaneous  telegraphy 
and  telephony  is  now  in  successful  use  in  the 
United  Slates  on  a  large  scale;  two  telegraph 
circuits  being  operated  as  one  telephone  metallic 
(two  wire)  circuit,  on  circuits  up  to  400  miles 
in  length. 

Synchronous  Multiplex  Telegraphy. —  It 

is  known  that  500  pulsations  of  electricity  per 
second  can  be  transmitted  on  an  overhead 
wire  of  moderate  Icnftth.  A  telegraph  oper- 
ator at  his  best  speed  is  not  capable  of  trans- 
mitting more  than  an  average  of  10  dots  per 
second.  Hence  it  was  thought  that  if  means 
were  devised  whereby  a  number  of  operators 
should  consecutively  be  given  exclusive  con- 
trol of  a  wire  for  brief  intervals  of  time  the 
same  wire  might  be  utilized  to  transmit  four, 
six  or  more  messages  at  practically  the  same 
time.  In  order  that  this  might  be  done  satis- 
factorily it  was  evident  that  the  correspond- 
ing transmitting  and  receiving  instruments 
at  the  near  and  distant  stations  should  be 
placed  in  connection  with  the  wire  at  identical 
instants.  This  entailed  the  construction  of  de- 
vices for  obtaining  exact  synchronism;  hence 
the  name  of  the  system. 

The  apparatus  for  obtaining  synchronism 
and  for  apportioning  the  wire  among  a  num- 
ber of  operators  consists  of  a  revolving  wheel 
at  each  end  of  the  telegraph  line,  the  wheels 
revolving  as  nearly  as  pc)ssible  at  a  uniform 
rate.  Each  wheel  is  driven  by  an  electric 
motor  whose  motion  is  controlled  by  a  vibrating 
reed  at  each  station,  which  reeds  are  attuned 
to  the  same  rate  of  vibration,  as  closely  as  pos- 
sible. This  wheel  is  supnorted  on  a  vertical 
shaft.  Below  it  is  a  stationary  circular  disc 
made  up  chiefly  of  a  large  number  of  metal 
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stiifaMc  material.  The  shaft  supporting  the 
wheel  passes  throuph  the  centre  of  the  disc. 
The  shati  carries  1)>  a  suitable  projection  a 
brush  (jf  trailtr,  which,  as  the  wheel  revolves, 
is  swept  over  the  sei;tnent$  in  rapid  succession. 
As  the  trailer  makes  three  revolutions  per  sec- 
ond it  comes  in  conuct  widi  each  segment 
Uircc  timm  per  second.  If  it  is  de«i«d  to 
transmit  six  messaxes  at  once.  72  segments  are 
set  apart  for  the  purpose,  and  each  of  six 
desks  at  each  etui  ui  the  wire  are  allotted  12 
seKmeiHs.  III. it  is.  starting'  from  any  Kiven 
point  on  the  <lisc.  the  first  scjfmcnt  will  be 
fliven  to  desk  .\o  1  ;  the  second  segment  to 
desk  No.  2,  and  so  on  to  the  sixth  segment, 
ndiere  two  segments  are  skipped,  bemg  re> 
served  for  synchronisinf  pwpoMS.  A  second 
series  of  six  serancnU  is  tiien  connected  to 
desks  N'os.  1,  2.  3.  and  so  on  around  the  disc. 
The  line  wire  is  connected  to  the  shaft  or  trailer 
of  the  rcvolvii^i.;  \\lu  rl  ,<t  e.ti  h  station,  and, 
coiiscquciiily,  ;i>  iln  ir.nlcrs  make  three  rev- 
olutions per  secoml.  i  ,t  ti  desk  of  the  six  is 
placed  in  contact  with  the  line,  and  with  its 
corrmpooduur  desk  at  the  ^tant  sution.  36 
tines  oer  second.  As  aa  opetnloc  cannot  make 
a  dot  in  less  than  die  one^twdfth  of  a  second 
it  follows  that  in  that  time  the  trailer  will 
have  given  him  contact  with  the  line  thrice. 
Hence  each  one  of  six  operators  m.iy  transmit 
mcssanes  as  though  he  h.id  entire  control  of  the 
line.  As  each  character  received  at  any  one 
desk  is  formed  of  a  number  of  pulsations  an  ar- 
rangement  of  relays  with  a  contact  on  the 
*back-stoi>*  is  employed  whicii  delivers  the 
signals  virtually  tmbraken  at  ^  receiving 
end.  S>-nchronisra  is  maintailicd,  hy  means  of 
the  two  segments  referred  fo  whicn  send  'cor- 
rectinK*  impulses  that  retard  or  accelerate  the 
s|)ced  of  the  wheel  that  carries  the  trailer. 

Dial  Telegraphs.—  \'ariously  known  as 
dial.  A,  B,  C,  and  p<^nntcr  telegraph  system;  due 
to  Breguet.  Kramer,  Frischen,  \\1»aistone 
and  Siemens-Halske.  These  systems  em^oy 
a  dial  carrying  on  an  outer  drcle  die  letters 
of  the  alphabet  and  on  an  inner  circle  figures 
and  punctuation  marks.  A  pointer  operated 
by  suitable  mechanism  within  a  case  moves 
lilce  'he  minute  hand  of  a  clock  around  the 
dial  in  respon^e  to  pulsations  tif  electricity 
from  a  sendinj?  instrument.  The  sending;  in- 
strument has  a  similar  dial  and  is  c<ii'ipIH<!  with 
a  key  which  is  movable  around  the  face  of  the 
dial.  As  the  key  is  thus  moved  it  opens  or 
closes  a  circuit,  or  it  causes  the  movement  of 
a  magnet  Ix-fnre  coils  of  wire  within  the  case, 
that  transmits  pulsations  of  electricity  over  the 
line,  which  in  turn  actuate,  hv  means  of  an 
electromagnet,  an  escape  whe< !  th.it  m.  ves  the 
pointer  as  staled.  The  operator  moves  the 
transmitting  key  onifomly  arowtd  the  dial.  As 
he  dtics  so  the  pointer  on  the  lecdrtin;  instfv 
mcnf  move*  a  correspondfiiK  dhtmcc.  ^Vhett 
the  ke>-  arri\v«  at  a  desired  letter  die  operator 
pausrs.  The  rrreiving  Operator  or  attendant 
n«i|«s  the  Iriri  r.  ihc  sender  moves  his  key  to 
the  next  disucd  letter,  and  so  on.  in  this  man- 
ner spiilitu.  Hit  Ins  message  This  «vsti-m  it 
»Jim.  but  II  p>^'^<  >srs  tlie  advantage  of  reqinr* 
ing  KtUe  »-r  no  -kiU  on  the  part  of  the  user  for 
its  oprnitt*.ii  Henre,  especiallv  before  the 
days  of  the  wtephom.  It  was  in  fatmr  n 


BBCMU  of  eommmucation  hsiint  fviam  m^ 
fire  headqnartcrs,  on  railviwdB,  cle;  As  dm* 
where  stated  telegraphs  of  thin  «d«r  STC  sdl 

in  use  in  other  cotintries. 

Military  and  Naval  Tdegraph.—  Heliog- 
raphy  is  quite  extensively  employed  bv  the 
arni\  and  iiavy  of  this  and  other  countries. 
The  distance  covered  between  any  two  sta- 
tions is  about  25  miles.  Signals  are  traan> 
mittcd  by^  reflections  of  the  nvs  of  the  tmt, 
the  duration  of  the  rellcctionB  oeimr  made  ta 
correspond  to  dots  and  dashes  of  the  Morse 
or  any  other  prearranged  coi!e.  One  form  lI 
heliograph  ctmsists  ot  a  mirror  freely  mov- 
able in  a  socket  and  supported  on  the  upper 
end  of  a  tripod.  The  reflections  arc  thrown 
in  the  direction  of  the  distant  station  and 
simials  are  sent  by  interposing  the  hand  or  a 
screen  before  the  nurror.  Wbe»  the  sob  is 
not  in  a  siiitable  position  to  admif  of  its  direct 
reflection  in  a  desired  direction,  two  mirrors 
are  employed,  one  facing  the  sun,  which  re- 
flects the  sun's  rays  upon  tlw  mifnNr  firing  tiw 
distant  station. 

Flag-si»;na1ing,  termed  wig-wagging  and 
flash  signaling  by  lanterns  and  search  lights, 
also  by  horns,  whistles  and  sirens  are  em- 
ployed tqr  the  varions  armies  and  navim  ol 
world.  Also  Iforse  telegraphy  and  wireless 
telegraphy  (q.v.).  Torches  at  night  take  the 
place  of  the  flag  in  si^^Kng  In  flac  and  torch 
siKualing,  as  well  as  in  heliographv  an<1  lanfm 
sienalinc  the  Continental  Morse  alphatiet  is 
now  ii'cd  Arbiiran,-  characters  of  this  general 
type  have  long  been  used  in  needle  tdegrapil 
systems  in  which  a  deflection  to  the  left  is 
r^resented  by  the  figure  *1*:  a  dcAnetiM  to 
the  right  bv  the  figure  "S.*  Urns  A  mndd  be 
represented  by  in  one  soch  atphabct 

two  deflections  to  the  right 

In  wiiovak;i.n"K  or  torch  si^fnalint:  the  flag- 
man faces  exactiv  towarrl  the  distant  station; 
staff  is  vertical  in  t'rcni  <  !  centre  of  body,  bot 
at  height  of  waist.  When  the  Morse  alphabet  * 
is  employed,  a  dot  is  represented  hjT  a  mffdim 
of  flag  or  torch  to  right:  the  dasli,  a  asmioa  to 
the  left:  the  space  by  a  •front*  modon.  See 
Sf.m  s  pi  I  rwr. 

Printing  Telegraphy,  Stock  Tickers.— 
Printing  telegraphy  relates  m  those  telegraph 
s>*$fems  in  which  telegrams  are  printed  as  re- 
ceived on  strips  or  sheets  .if  paper.  Generally 
speaking,  printing  telegraph  s>-stems  uf  the 
stock  ticker  tvpe  depend  for  their  operatica 
upon  the  synoiroiiMt  raiation  of  a  wlwci  or 
cylinder  at  a  recdvinit  station  with  a  t^^c* 
whed  at  a  receiving  station  If.  for  example, 
two  wheels  of  equal  sire  ha>-ing  on  their 
peripheries  type  Inters  of  the  alphabet  are 
placed  side  b%  side  and  are  caused  to  rotate. 
It  is  obvious  that  it  they  start  with  a  similar 
letter  at  n  ^Hn  en  point,  each  wheel  will  contiinM 
to  present  a  similar  leiier  at  the  given  point  as 
lonnu  tlw  wheel*  rottte  at  eqaalnccda.  It 
is.  however,  a  dMncnlt  matter  to  obtdn  a  mn* 
tinuous  s>'nchronous  rotation  of  two  or  more 
such  wheels  or  c>linders.  especially  when  !hi-\ 
are  revolving  at  a  high  rale  of  sj»rf.!  -iflrx, 
their  movements  are  under  control  o(  some 
master  wheel  or  transmitter  Consequently,  la 
decthcal  priniinc  telegraphy.  controDiag  de> 
vices  of  this  nature  are  employed.  Por  in- 
stance, in  dw  well-known  "ticker*  sntmna.  the 
type-whcds  of  the  ddters  In  the  vanow  nftem 
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arc  placed  under  control  of  a  transmitter  which 
maintains  them  in  synchronism  by  a  "step-by- 
stcp*  movement,  so  called.  In  certain  other 
printing  telegraph  systems,  such  as  the  Hughes, 
largely  used  in  Europe,  the  uniform  rotation 
of  the  transmittinji  and  reccivinK  wheels  is 
maintained  by  a  nearly  synchronous  rotation  of 
the  motors  at  each  end  of  the  circuit,  and,  in 
addition,  by  a  "correctinj?"  device  applied  to 
the  type-wheel.  See  SynchronoHS  Multiplex 
Telegraph  in  this  article. 

A  theoretical  diaftram  of  a  simple  •stcp-by- 
itep*  printinR  telegraph  system  is  shown  in 
Fig.  16.  The  transmitting  apparatus  consists 
of  a  long  cylinder  7".  .'V  metal  segmental  W  is 
rigidly  mounted  on  the  same  shaft  as  the 
cvlinder.  An  electric  motor  is  mounted  by 
friction  bearings  on  the  same  shaft.  The  ob- 
ject of  using  the  friction  bearings  is  to  permit 
Mopping  the  cylinder  instantly,  without  stopping 
the  motor.  Cylinder  T  carries  a  set  of  blunt 
pins,  p,  p,  projecting  in  a  spiral  row  from  its 
surface.  A  keyboard  is  placed  above  the 
cylinder,  with  the  keys  directly  over  the  pins  as 
bdicated;  one  key  for  each  pin.  When  a 
particular  key  is  depressed,  its  spur,  or  catch, 
moves  into  the  path  of  a  corresponding  pin, 


Pic  16. — Theory  of  "  Ticker  1  Tdeicrapb. 

thereby  instantly  arresting  the  cylinder.  The 
wheel  IV  is  insulated  in  two  parts  or  segments 
as  indicated  by  the  zig-zag  line  i.  As  the  wheel 
rotates,  portions  of  the  respective  segments 
(s,  s')  alternately  pass  under  brush  B,  with 
the  result  that  momentary  currents  pass  al- 
ternately from  positive  and  negative  batteries 
h,  h',  giving  the  equivalent  of  an  alternating 
current  on  the  line. 

The  receiving  apparatus  or  "ticker"  proper, 
RS,  consists  of  a  polarized  relay  PR  (sec  sec- 
tion Polar  Duplex)  ;  an  electromagnet,  termed 
the  'press*  magnet  PM ;  a  typewhccl  TIV,  and 
an  escape-wheel  ElV.  A  drum  D  Uy  its  weight 
F  tends  to  rotate  the  shaft  S  on  which  Til'  and 
F.IV  are  mounted.  The  escape  E  is  connected 
rigidly  with  an  armature  A  of  Pli,  and  is 
pivoted  at  P.  Relays  PM  and  PR  are  in  the 
same  circuit,  as  shown.  The  line  pulsations 
are  of  sufficient  strength  to  oscillate  rapidly 
the  armature  of  the  polarized  relay,  in  con- 
sequence of  which  the  escapement  E  allows 
the  escape  wheel  and  type-wheel  to  revolve 


rapidly.  Owing  to  the  greater  inertia  of  the 
press  magnet  lever  it  docs  not  respond  to 
these  rapid  pulsations  of  current  When, 
however,  the  cylinder  T  is  brought  to  rest, 
the  steady  current  operates  PM  and  its  lever 
is  sharply  attracted  and  prints  a  letter. 

Assuming  that  the  wheel  IV  sends  out  32 
electrical  pulsations  in  one  revolution  these 
pulsations  will  cause  one  revolution  of  the 
type-wheel.  Thus,  if  the  transmitter  be  set 
in  motion  with  brush  fi  resting  on  the  seg- 
ment that  is  in  line  with,  say,  the  pin  under 
key  A;  while  the  letter  A  on  the  tyye-wheel 
is  opposite  the  platen  P  on  the  end  of  the 
lever  of  the  press-magnet,  it  follows  that  for 
every  revolution,  or  part  of  a  revolution,  of 
the  cylinder  just  enough  pulsations  will  be 
transmitted  to  cause  the  type-wheel  to  pre- 
sent a  letter  opposite  the  platen  corresponding 
to  the  key  depressed.  If  the  transmitter  and 
type-wheel  do  not  start  with  corresponding 
letters  in  the  required  position  misprints  fol- 
low. This  is  obviated  by  devices  which  bring 
the  apparatus  to  a  "unison"  point  after  a  few 
revolutions  of  the  cylinder.  The  speed  of 
rotation  of  this  apparatus  is  about  120  revolu- 
tions per  minute. 

The  apparatus  shown  prints .  letters  only. 
When  figures  are  to  be  printed,  a  figure  wheel 
is  placed  on  the  shaft,  side  hy  side  with  the 
letter  wheel,  and  a  "shifting*  device  is  em- 
ployed which  shifts  the  letter  or  figure  wheel 
under  the  printing  platen  when  a  letter  or 
figure  is  to  be  printed.  Usually  two  wires  are 
employed  in  the  latter  case,  one  to  operate 
the  "shift"  apparatus. 

In  printing  telegraph  systems  of  the  kind 
just  mentioned,  considerable  loss  of  time  en- 
sues from  the  fact  that  frequently  it  is  neces- 
sary to  rotate  the  tj'pe-whcel  the  greater  part  of 
a  revolution  in  order  to  print  one  letter.  Thus, 
if  the  letter  A  follows  B  in  a  iriven  word,  it 
will  require  31  pulsations  of  current  to  print  A, 
assuming  that  there  arc  32  letters  and  punctua- 
tion marks  on  the  type-wheel.  If  R  follows  C, 
15  pulsations  will  be  necessary.  This  conduces 
to  a  low  rate  of  speed,  perhaps  an  average  of 
30  to  40  words  per  minute;  the  message  being 
printed  on  a  paper  strip. 

Hughes'  Printing  Telegraph.— An  under- 
standing of  the  operation  of  this  system  may 
be  gathered  in  a  general  way  from  the  im- 
mediately preceding  remarks.  It  is  not,  how- 
ever, a  stcp-by-step  system,  but  depends  for  its 
operation  on  the  synchronous  rotation  of  two 
wheels,  one  at  each  end.  When  a  key  of  the 
keyboard  is  depressed  at  the  sending  station  it 
catches  a  pin  on  a  rotating  wheel,  or  chariot, 
but  does  not  stop  the  wheel.  The  pin  so  caught, 
however,  at  that  instant  causes  the  transmission 
of  an  electric  current  over  the  Hue.  This 
pulsation  in  turn  instantly  operates  an  elec- 
tromagnet at  the  receiving  end  which  trips  a 
device  that  throws  the  paper  strip  against  the 
letter  on  a  type-wheel  which  at  that  moment  is 
in  the  printing  position,  and,  assuming  the 
transmitting  and  receiving  apparatus  to  be  in 
synchronism,  a  letter  corresponding  to  the  key 
depressed  will  be  printed  at  the  receiving 
station.  The  synchronous  rotation  of  the 
wheels  is  obtained  primarily  by  means  of  a 
pendulum  at  each  station  which  is  adjusted  and 
arranged  to  ensure  a  proximate  rate  of  rotation 
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to  the  respective  whcclv.  tnit  ns  tlM'pOlddhMM 
alone  cmnnot  be  depended  upon  to  maintara 
proper  synchraolnlr*  «MBi«rraogement  is  pro< 
vided  which,  every  time  a  letter  is  printed, 
Boves  into  a  receptacle  on  the  ed^e  of  the 
printing  wheel  and  cmu-cr^  ihe  synchronism  of 
the  wheel,  piiititik,'  the  win  el  ^.ll^;h^Iv  forward  or 
backw.ird.  as  may  \>c  nercs^ary.  Pulsations  '  I 
current  are  thus  onK  transmitted  over  the 
Mnc  when  a  leitir  i'  l>e  printed. 
A  Bvckingham  Page  PrinMomTo  avoid  the 
lair  of  time  due  to  the  rolnita>bf  a  single 
lype^wheel  with  many  charaetert  the  Bud^ 
inidiam  printer  (in  one  of  its  forms) 
pIo>s  four  very  small  octagonal  t>'pe-whcels 
mounted  side  liy  side  mi  one  sliaft.  On  the 
periphery-  oi  eaih  vvluel  eight  letters  .m  l 
other  character s  arc  placed,  32  in  all.  The 
•haft  un  which  these  type^whecU  are  mounted 
b  ao  arraaf  cd  that  by  aa  inBenioot  dbpo- 
aidte-  of ' '  five  clcctro^aechanically  operated 
kven^  it  may  be  given  both  a  Uteral  and  a 
totuy  'motion  sunt  that  any  one  of  the  32 
characters  on  the  type-wheels  may  be  placed 
before  a  piven  point  for  printing,  by  five 
pulsations  of  current.  The  selection  and 
printing  uf  any  letter  or  punctuation  mark 
are  broaght  ^bout  bv  a  cycle  of  six  pulsations 
«i  MramtJa  •U«-^ihat  ia»  thrw  altcanlioM  of 


polarity.  These  pulsations  arc.  of  Wjiag 
Icoffth.   akin   in   this   respect  to  the  MorM 

atnnat<et.  For  example,  the  letter  A  wilt  be 
•elecicd  >>v  a  dash,  short  space,  dot,  short 
space,  dot ;  B  by  a  dot,  lon^;  space,  dash,  long 
spare,  dot,  dots  and  da'i?i<-<.  Ninu  ma<le  by 
p<  sitive  ciirreiKs,  spact  '  ntk-aiivc  cur- 
rents, as  in  the  W'hcatstoiic  .mt  ^matic  tele- 
graph (q.v.).  The  combinations  of  dots, 
dasnet  and  spaces  representing  the  different 
letters  comprise  what  is  known  as  the  Buck- 
itik'h  .m  ,ilpliabct.  For  the  actual  printintr  of 
a  iliir.^rier  the  sixth  pulse,  corre$pi>nilin^'  to 
•he  ^iM.  <•  T.f  iwet  ti  letters  and  words  in  the 
\r  r^>  .ifi<I  Wheatstone  systems,  is  utilized. 
Th  -.  ;    .ihvays  a  neRative  puts.ition    In  the 

£ reparation  of  messages  for  trunsmissiun,  and 
I  tht  acttnit  tranvmissinn  of  messages  this 
system  is  ahnost  identical  with  the  VMieato 
stone  automatif  trleeraph,  «n4  tf  (lie  Wnnt- 

•tone  Trrriver  vrrr  ^•mp!■'^rd  th'"  •■■  •.  - 
tSOtdii  f«e  rrc<  rdrd  a*  d'ifs.  d.l^lll■s  ,u,  1  -j'.i  ■.  ^ 
The  transmission  of  the  six  ptilsrs  of  al- 
tematinir  p''.'0\  for  each  letter  of  the  Buck- 
ingham a); '  operates  a  polarised  relar  ifi 
the  main  Nt.    4t  the  reeeMng  station,  wnicll 


relay  by  iu  armature  controls  two  local  cir« 
cuits,  in  which  are  a  loveming  relay,  a  uniaaa 
magnet  and  an  cicapctDent  mafBcl,  the  blicr 
impauiiag,  by  mcao*  of  aa  eaeapcMM*  •  at«^ 

by-step  motion  to  a  'sunflower.*  or  diatribwor. 

of  peculiar  construction,  to  siich  piirpi  ■-e  that, 
with  the  co-operation  of  the  ►.;ovcrniu^  relay, 
and  dcp<fidinK  on  ihc  durutioii  i  f  ihe  received 
pulses  and  ihc  order  of  ihcir  .trrual,  one  or 
more  selecting  relays  arc  operated,  and  these, 
in  turn,  cause  the  operation  of  the  tvpr-mosing 
Icveri  which  bring  a  desired  letter  on  the 
wheel  to  the  jpnilling  position.  Hence  the 
BucldnKham  printer  is  a  positive  or  *step-l>y- 
step*  system  in  which  an  escape-wheel,  and 
with  It  ilic  siinrtowcr,  is  caused  by  a  cycle  ■  f 
six  puNes  of  ciirretil.  ntie  or  more  of  uhi>h 
arc  prolonged,  to  undergo  a  cycle  uf  six  steps 
for  each  letter  or  character  selected  and  nrintcd. 
Consult  author's  *AflMrican  TelegnniQr  and 
Encyclopedia  of  die  Telcgraiih*  for  oieiaib  of 
thisayslcm). 

Tb*  Buxlay  Page  Printer.— This  system 
is  a  modification  «jf  the  Huckingham  pajje 
printer  just  briefly  descrilK'd.  The  operation 
of  the  Barclay  printer  up  to  the  sclecunK  re- 
lays ib  virtually  similar  to  thai  of  the  Buck- 
ingham. .\t  this  point,  in  the  Barclay*  arrariK<^  - 
mcnt  the  selecting  relays,  instead  oi  operating 
the  type-wheel  shaft,  are  caused  to  select  a 
givca  one  of  JD  or  32  elcctromagncta,  each  of 
whidi  conttots  or  operates  a  certain  typa  of  a 
t>'pewriter  which  prints  the  !rt!cr;  the  message 
being  pniiicd  ty  the  typewriter  in  the  ordinary 
way,  liy  the  .lid  of  cii-ctncil  de\ice>  M<  >s.4ges 
m.ay  be  transmitted  l>y  thi&  by^tem  by  means 
of  a  kcylx.ard  m.mipulated  by  an  operator.  Or 
by  means  of  perforated  paper. 

Murray  Page  Printer. —  This  prinur  b 
being  used  on  the  lines  of  the  British  Post- 
ofBee.  The  mcsaages  to  he  transmitted  are 
prepared  somewh.ii  as  in  the  case  of  the 
method  utili/cd  in  the  Wheatstone  automatic 
s\st«ni  The  perfnrrited  paper  sends  certain 
comliiiiations  of  elcctncal  pulsations  for  any 
^\en  letter  over  a  main  Une  and  these  i>ulsa> 
tions  in  turn  operate  apparatus  at  the  recciv- 
ing  statitn  which  perforates  a  paper  atoi^ 
a  mamwr  corresponding  to  the  letters  trans- 
mitted. This  paper  is  then  caused  to  mss 
before  a  set  of  metal  strips  which  in  their 
operation,  and  depending  on  the  combinav.on 
Oi  perforation-;  in  the  paper,  ^eIcct  a  ccruin 
letter  of  a  typewriter,  the  message  l>cing 
thii.'y  printeil  in  page  form  This  svstem 
depends  on  synchronous  movements  ol  ibe 
transmitting  and  rccciying  apparatus  whidi 
is  maintained  by  the  action  of  the  rccei\cd 
pulsations  upon  apparatus  in  a  local  drcnit 
at  the  receiving  station.  The  speed  of  this 
sy  stem  is  aUxit  103  words  (ht  minute  Consult 
Traii>    Am   Iti-t    T"l    !    . :  TaM 

Baudot  Multiple  Printer.  This  k>»tcm  is 
in  successful  operation  on  man>'  of  the  tele- 
{{raph  lines  of  the  French  RovemmenL  Fi«r 
Its  multiplex  feature  it  emplovs  devices  pcae* 
tically  umtbr  to  those  described  herein  rcla- 
ti\r  to  5>7ichninous  Multiplex  Telc|{raphy.  .K 
keylniard  is  used,  and  b  :t(  •  <  arc  tnuumiltcd 
by  de|iri«^ing  a  gi\en  k<.>  Mliich  sends  OOt  the 
necess.iry  combin.itiiin  of  pulvition*  to  ret»ru« 
duce  a  gutn  letter  at  the  rcseising  end.  where 
hy  v  iit.i'le  sel.i:if;g  rela>-s  the  mvcn  Uttrr  b 
*rlrrtrd  and  printed.    The  rate  OI  f»g««ih«ig 
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tliis  system  it  Mmt  120  words  per  minutr  on 

one  circuit.  Consult  Thomas'  *Trait6  dc 
Tclcgraphiquc  Elcctrique* ;  also  Electricai  Rc- 
vuu-  New  York,  12  April  1899. 

The  Multiplex  Printing  Telegraph  System. 
—  In  this  country  and  in  Great  Britain  a  suc- 
cessful minting  tdegnipfa  system  based  largely 
on  the  Baudot  and  Murray  systems  has  been 
recently  developed  and  by  means  of  which  eight 
and  12  messages  are  sent  on  one  wire  simul- 
taneously at  a  rate  of  40  ud  JQirordi  nqtde- 
tively,  per  minute. 

A  brief  descrlytiou  of  this^  system  may  b» 
essayed  here.  In  one  respect  it  resembles  the 
sj-nchronons  multiplex  system  previously  de- 
scribed herein. 

Thus  it  employs  n  number  of  insulated  seg- 
ments arranged  cimilnrly  tt  each  end  of  the 
drctlit  and  over  which  a  revolving  brush  or 
trailer  is  caused  to  pass.  Instead  of  attaching 
a  Morse  key  and  relay  to  alternate  segments  of 
the  circular  di«c,  however,  each  of  fi\c  con- 
sectnive  segments  of  such  a  disc  arc  connected 
at  the  transmitting  end  with  a  key,  each  key 
controlling  a  source  of  electromotive  force, 
while  at  the  reeeivbig  end  of  the  circuit  each 
of  five  corresponding  consecutive  segments  of 
a  segmental  (Bsc  or  ring  is  connected  with  a 
relay.  There  are  fotir  series  of  such  consecu- 
tively connected  keys  and  relays  on  the  seg- 
mental discs.  One  or  more  of  each  series  of 
keys  nay  be  depressed  to  form  a  certain  com- 
binatioti  ol  electric  impulses  representing  a 
given  letter,  which  impulses  are '  transndtteo  by 
!he  trailer  over  the  circuit  and  in  turn  these 
impulses  operate  a  corresponding  series  of  re- 
lays at  the  rccci\iiig  station.  These  relays  liy 
their  armature  operate  mechanism  whereby  a 
de»red  given  letter  is  selected  and  printed  in 
pan  form.  Ar  there  are  four  series  of  keys 
and  relays  attached  to  the  sef^itientat  ifises  tt 
will  clear  that  four  letters  of  four  different 
iri^en  words  or  messages  may  be  transmitted  at 
every  rcNohition  of  the  trailer  around  the  disc. 
The  rate  of  transmission  of  words  will  then 
depend  on  the  speed  of  rotation  of  the  trailers, 
and  this  in  ttnm  is  largely  controlled  hy  the 
mechanical  and  electrical  fimitatfons  of  the 
apparatus  and  line.  In  the  Baudot  system  a 
keylKiard  is  used  to  transmit  a  prearran^jed 
combination  of  electric  impulses  to  form  a 
letter.  In  the  multiplex  printing  telegraph  sys- 
tem under  consideration  the  messages  are 
transmitted  by  perforated  paper  strips^  operat* 
mg  a  transmitter,  somewhat  as  described  herein 
in  the  case  of  the  VVhcatstone  automatic  sy.s- 
tem.  In  the  multiplex  printer  the  paper  is  per- 
forated by  a  keyboard  perforator  manipulated 
by  an  operator  at  a  speed  slightly  greater  than 
that  of  the  aatomatic  transmitter  of  the  printer, 
and  die  psq^r  tltere  prepared  is  fed  directly 
fron  tfie  perforating  tnadvne  into  the  said 

transmitter.  By  the  forigoiiig  arrangement 
lour  'channels"  arc  provided  on  one  wire  and 
i>  the  wire  is  duplexed  in  the  manner  descrilicd 
herein  in  connection  with  the  Morbe  duplex  sys- 
icn  the  equivalent  of  eiy;lu  channels  is  obtained 
on  one  wire.  As  each  ciiannel  may  be  operated 
at  the  rate  of  40  words  per  minute  a  total  of 
i20  woriK  per  minute  is  thus  obtainable  in 
practice  on  long  circuits,  the  message.^  beuig 
printed  in  Roman  letters  on  regular  telegraph 

wanks  in  page  iornt.  Means  are  provided  ioc 
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the  transmitting  and  receiving  trailers  over 
their  respective  segmental  discs  —  analogously 
as  in  the  synchronous  multiplex  Morse  system, 
but  greater  refinement  of  apparatus  and  oper- 
ation is  necessary  in  the  multiplex  printer. 
Obviously  this  must  be  so  Irom  the  fact  that 
in  the  multiplex  priater  nflaas  are  provided 
for  operating  the  xyptmiUr  carriage^  pcintiiig 
the  letters,  etc. 

The  code  or  alphabet  employed  in  this  mul- 
tiplex printing  telegraph  system  is  virtually 
SHMilar  to  the  Baudot  alphabet.  It  is  known 
as  a  five  equal  unit  alphabet,  that  is,  five  im- 
pulses of  positive  or  negative  current  are  com- 
bined to  form  a  given  letter.  Thus  the  letter 
A  is  assigned  two  positive  and  three  negative 
impulses,  B  one  positive,  two  negative  and  two 
positive  units.  Each  current  impulse  in  the 
Baudot  code  is  of  equal  length  and  by  different 
combinations  of  the  Eve  impulses  it  is  possible 
to  form  31  letters  or  characters.  In  the  Morse 
code  the  dots  and  dashes  representing  letters 
and  figures  are  of  varying  lengths,  and  hence 
a  letter  of  the  Morse  code  may  conjsist  of  from 
1  to  12  units.  The  average  number  of  units  in 
a  letter  of  the  continental  Morse  code  is  prac* 
tically  nine  units  per  letter.^  It  has  been  cal- 
culated that  this  disparity  in  the  two  codes 
results  in  an  advantage  for  the  Baudot  alphabet 
in  practice  of  about  65  per  cent  over  the  Conti- 
nental Morse  alphabet  in  the  rate  o,^  tzansmis- 
sioo  over  circuits  of  equal  length. 

This  multiplex  printer  rendered  most  efficient 
service  in  France  under  the  direction  o£  the 
United  States  Signal  Corps. 

Miscellaneous  Telegraph  Systems. —  In  ad- 
dition to  the  telegraph  systems  referred  to 
nerdn,  maajr  others  nave  been  in  actual  oip- 
eration  duiinff  the  past  century,  either  ex- 
perimentally  or  commercially,  among  whidi 
may  be  mentioned  the  electrostatic  systems 
of  Lomond,  Rcusse,  Rcizen,  Don  Silva,  Bc- 
tancourt,  Cavallo;  Ronald's  synchronous  sys- 
tem; the  electrolytic  systems  of  Soemmering 
and  Coxe;  the  chemical  facsimile  systems  OX 
Casclli,  Bakcwell,  Denison  and  fioneUi's  chem- 
ical printer;  the  chemical  dot  and  dash  systems 
of  Bain,  Morse,  Anderson,  Dchany,  Dyar;  the 
electromagnetic  systems  of  Alexander,  Gauss 
and  Weber,  Stcinhcil,  Schwciger;  the  needle 
systems  of  Wheatstone  and  Cooke,  Davy;  the 
dial  systems  of  Siemens,  Brcguct,  Kramer; 
the  printers  of  House.  Hudies,  Phelp^;  the 
Meyer  multiplex ;  the  Mereaffler  moltipfex  and 
the  Altcneck  mechanical  automatic  systcin 

Telegraph  Systems  in  Practical  Opera- 
tion.—  \\herever  the  ebrtric  telej:;iaph  is  cm- 
ployed  the  Morse  system  is  the  one  most  gener- 
ally utilized.  In  some  countries  such  as  the 
United  States  and  Canada,  Sweden,  Portugal, 
Switzerland,  Egypt,  Bulgaria,  New  Zealand, 
India,  Australia  and  South  America,  the  Morse 
system  is  used  almo>t  cxclubivcly.  In  Great 
Britain,  Italy,  Russia,  France,  China,  Japan,  the 
Morse  and  the  W  heatstonc  automatic,  which  is 
simply  a  fast  Morse  system,  are  largely  employed. 
In  Austria,  Belgium,  Great  Britain.  TTunwrary, 
Sweden,  Russia.  France,  the  Hughe^^  in  inter  is 
in  extensive  use.  In  France  the  Baudot  printer 
is  utilized;  also  in  Italy,  Holland  and  Switzer- 
land to  a  Umited  extent.  In  Great  Britain, 
about  750  Morse  ink  r<icordcrs;  923  firight's 
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Bell;  S.OOO  ABC  telegraph,  30  Dclany  miihi- 
plcx  and  4,700  single  needle  apiiaratus  arc  in 
optrauon.  All  told  there  are  approximately 
TvJMO  Morse  sets  m  opentioo  in  the  United 
States  and  Canada,  mnd  45jOOO  in  all  other  parts 
of  the  world.  There  are  in  Europe  about  1.700 
Hughes  apparatus,  and  in  Europe  and  else- 
where  about  Whcatstone  automatic  sets  in 
operation.  Needle  systems;  ABC  and  Bell 
aj>p.ir.T.us  are  <iuitc  larKclv  used  in  Kurope  on 
the  railroad  and  commercial  tclegri^  lines.  A 
pagt  jmntiflg  telcRraph  system,  tcincd  Mork- 
nm  Printer,  is  alio  in  cxteuive  osc  in  tiw 
IHiited  States. 

It  may  be  remarked  that  there  is  a  desire 
on  the  part  of  the  tclcgraphmK  public  in  all 
countries  to  receive  telegrams  in  type  and  in 
page  form,  and  as  far  as  practicable  the  viui- 
OHS  telegraph  administrations  arc  cndcavocinf 

oomphr  therewith.  In  the  United  States,  as 
already  intimated,  the  Morse  operators  in  ira- 
mcrctis  ii:stanccs  transcribe  messages  by  the 
typewriter  as  received  In  drcat  Britain  the 
Murray  pav,'c  printer  has  Keen  adopted  by  the 
government^  and  in  Europe  generally,  where 
messages  are  received  on  paper  strips  as  by  tfie 
Htti^  and  Baudot  tytbeaa,  the  strips  are 
pasted  on  tilanks  in  paire  fonn,  for  delivery. 

Speed  of  Different  Systems.—  The  average 
speea  of  transmission  by  the  Morse  manual 
te  legraph  may  I  e  phu  cd  at  al^out  20  to  25  words 
per  minute,  although  skilful  operators  attain 
a  speed  of  43  and  50  words  per  minute.  The 
speed  by  the  Wheatstone  system  on  short  lines 
b  abont  500  to  600  words  per  nrfnme.  By  the 
HtiK'hcs  an  avrras'c  of  about  .^0  words  per 
minute  in  one  direction  is  olitaincd.  This  sys- 
tem m.Ty  !  e  duplrxcd,  giving  50  words  per  min- 
ute on  one  wire.  By  the  Baudot  system,  oper- 
ating as  a  quadruplcx,  120  words  per  minute; 
as  a  sextuplex,  180  words  per  minute.  By  tlie 
BixUi^faaffl  and  the  Barclay  systens  a  speed 
of  80  words  per  minute,  in  each  direction,  may 
t>c  obtained  on  circuits  from  New  York  to  Chi- 
caKJ,  Willi  repealers  midway.  By  the  Murray 
printer,  ab<:>ut  80  to  100  words  per  minute  in 
each  direction  may  be  obtained. 

Mileage  of  Telegnpb  Liae^  Wires  and 
Soiautruie  CiMce-^In  the  United  States  the 
total  amount  of  pole  lines  is  out  238,000 
milii.  on  which  about  1.270,0(>)  imlrs  of  copper 
and  irun  wire  arc  erected.  In  Canada  there 
arc  about  J5.000  miles  of  lines  and  84,500  miies 
•f  wire.  In  both  cases  the  various  railioad 
companies  also  operate  a  considerable  amount 
of  telegraph  line  (about  250,000  miles  of  wire) 
fir  1.1  Mi  ;in;(.Mt  of  trains,  < 'c  In  .I'.l  olhcr 
iMn-  ul  the  world  thcic  aic  approximately 
4j5,(MJ  miles  of  telegraph  pole  Une  and  1,450.000 
miles  of  wire,  exclusive  of  about  46J0(X)  miles 
uf  pole  lines  and  210AJOO  ndlcs  of  wire  con- 
trolled by  railroads.  The  average  siic  of  the 
copper  wire  used  on  telegraph  pole  lines  is 
So  12  or  14  B.  &  S  gauge;  that  of  iron  wire, 
No.  6  or  8.  The  nature  and  si/c  of  the  poles 
varies  in  diflercnt  countries  Cidar  i>  largely 
used  in  the  L'nited  States  and  Canada;  nr  in 
Europe  Poles  JO  lo  40  feet  long  and  set  fi\  e 
feet  m  the  earth  are  used.  Thirty  to  40  poles 
to  the  mite  has  been  coffimon  practice,  bat  the 
tendcno  in  tin  -  unrr-.  ■  toward  the  v-r  df 
45,  50  and  more  pules  pci  nuic  to  obtain  greater 
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security  against  sleet  and  wind  storms.  Iroa 
telegraph  poles  are  used  in  some  countries. 

The  amount  of  stibmahne  cables  in  ail 
paru  of  the  world  is  about  2Q0fiS0  mtics.  Of 
tkb  amount  about  2fJM  aOes  ase  ewned  and 
controlled  by  governments;  the  remainder  is 
owned  and  operated  by  private  companies.  In 
all  there  are  ab<nit  l.fXW  subm.innc  cables  of 
varying  length  in  ditlcrent  parts  of  the  ^loW. 

While,  as  stated,  the  telegraph  system-,  of 
the  United  States  and  Canada  are  mainly 
operated  by  private  eooipenieSk  the  gO«CfW> 
mcnts  of  both  of  these  conntfici  iMnre  eon- 
structcd  and  laid  for  their  own  porposet  many 
miles  of  overhead  lines  and  submarine  caUcs. 
Thus  the  United  States  government  has  con- 
structed its  own  telegraph  lines  and  cables  in 
Alaska  and  the  Philippines.  The  Alaskan 
lines  extend  from  Seattle,  Wash.,  to  Noroi, 
Alaska,  a  distance  of  3,625  miles,  includioK 
1,439  miles  of  land  lines,  2,079  miles  of  sidK 
tnarine  cable  and  a  wireless  drcnits  of  107  nailta 
hi  length.  The  govemacnt  handles  privase 
commercial  messages  on  these  fines  at  a  regu- 
lar fixed  charge.  The  Canadian  government 
owns  and  operates  about  3,900  miles  of  land 
lines  and  cables.  The  bulletins  giving  the 
movements  of  fish  in  the  waters  of  the  Gulf 
of  Saint  Lawrence  and  other  shore  lines,  to* 
gether  with  messages  rdaiiac  to  weather,  qoaiw 
antinc  and  signal  service,  are  tnnmiitcd  Iron 
of  diari^ 

Administration  of  the  Telegraph. —  The 
admiiii,si!.4tion  of  the  tel^raph  is  to-day  in  the 
hands  of  the  government  in  all  parts  of  the 
world.  The  actual  management  uf  the  tele- 
graph systems  of  the  various  countries  of  the 
world  is,  of  course,  in  the  hands  of  the  proper 
authorities  of  those  ooimtrics,  but,  in  general, 
the  dispoiitioa  of  all  mttats  that  rehie  to  dw 
regulation  of  interiMttona]  telegraph  trafi^ 
such,  for  instance,  as  the  maximum  number  of 
letters  that  shall  constitute  a  word,  the  alphabet 
to  be  used,  etc.,  is  reposed  in  the  hands  of  the 
International  Bureau  of  Telegraph  Adminis- 
trations, Berne,  Switzerland.  In  fact,  however, 
even  the  United  States  and  Canada  incidentally 
come  tmder  die  control  of  this  bureau  in  so  far 
as  rclattf  to  the  intercommunication  of  tclc> 
grams  with  countries  under  the  jurisdiction  of 
the  biirr.ni  Thus  if  the  bureau  dtcidrs  that 
the  ma.Mnmni  i.  iniLer  of  letters  in  a  w^  rd  for 
telegraph  jmip  >cs  shall  be  10.  the  r  untnc* 
mentioned  must  oerforcc  comply  with  that  reg- 
ttlaiiun  as  regards  IflnriBli  diet  may  be  d^ 
tined  for  or  that  asaj  einanatt  ffnm  icrritofy 
wholly  within  the  jurisdiction  of  the  interna 
tional  bureaiL 

WtixiAM  Mavo.  Ja. 
Author  of  'Am,' icon  TfUortfkf  ond  £mq^ 
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TBLBORAPHT.  Snbmnriae  Soond.  a 

system  of  communication  between  steamships  at 
sea  by  sound  telegraph  through  water  In  Wl 
\  I  .Mundv  ie>>trd  an  experimrntal  b<->at  m 
Boston  Harttor,  based  on  exprnment*  tn  the 
conductivity  of  sound  through  liquids  by  Prof 
FHsha  Gray.  Experiments  by  J.  B.  Millet 
proved  remarkably  successful  Signals  were 
exchanged  between  lightsliip  bell  and  a  ship 
seven  mile*  distant  at  sea.  Sound  trsTel*  fa«t«T 
I'  Ti'tiiTh  w.'iter  or  liquids  than  a'^,  and  t*i'< 
IS  taken  advantage  of  in  a  practical  way.  la 
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dK  Mp  at  sea  are  two  sound  recriven.  Me 
ufon  eicb  side  in  the  hold,  located  appraxi- 
mately  20  feet  below  the  surface  of  the  water. 

The  lightship   has   the   soiindinR   bell  hunt; 
;hrouj?h  a  well  in  the  centre  oi  the  ship,  about 
25  feet  below  the  bottom.    It  also  has  a  receiv- 
ing apparatus.    Near  the  lighthouse  on  shore 
is  a  buoy  from  which  depends  a  bell,  with  a 
fipg  kMUng  to  the  shore  to  a  coiDpccssed>air 
itMrrafr  in  the  hRhtfaouse.   Hie  bell  is  sua* 
pcndcd  by  a  main  chain,  while  a  second  operat- 
in?  chain  is  attached  at  its  lower  end  to  the 
kll  crank  of  the  hammer,  and  the  upper  end  tO 
a  pneumatic  piston,  which  is  operated  by  com- 
{tressed  air  cither  from  the  asichored  lightship 
or  the  lighthouse,  as  the  case  may  be,  or  it  may 
be  operated  by  a  direct  upward  pall  by  manual 
power  if  desired.   It  has  been  ascertained  that 
the  receiver  for  collecting  the  sound  vibrations 
need  not  be   located  on  the  outside   of  the 
v-cssel,  but  operates  as  well  when  clamped  on 
the  inside  against  the  inner  surface  of  the 
outer  hull,  especially  in  iron  ships.   The  sound 
vibration  from  the  bell  passing  through  the 
water  <s  communicated  to  the  side  of  the  ship's 
hull,  and  that  in  turn  to  the  liquid  or  water  in 
the  receiver;  which  is  a  cup-shaped  metal  cyl- 
inder having  the  open  end  clamped  against  the 
side  of        liiiU.    Inserted  in  the  top  of  the 
ftectver  w  an  electric  transmitter,  something 
on  die  order  of  a  telephone  transmitter,  from 
which  wires  arc  run  to  the  pilot-house  of  the 
ship.    As  the  sound  travels  through  the  water 
in  every  direction  from  its  source,  it  is  found 
that  the  impulse  will  be  stronger  and  louder 
on  the  side  of  the  ship  nearest  to  the  source. 
Bj  M»  means  the  direction  of  the  soundinK  bell 
is  ascertained,  for  by  listening  to  the  tclcpnM 
receiver  attached  to  the  starboard  side  water 
receiver,  and  then  switching  over  to  the  port 
side  and  listening  to  that  telephone  receiver,  the 
ear  detects  at  once  which  is  the  louder  sound 
of  the  two.    This  was  detemnined  expcrimcn- 
taJiy  by  tuminK  the  ship  around  in  a  large  circle, 
la  fo^gy  weather,  signals  of  this  kind  are 
readily  heard,  regardless  of  which  way  the  wind 
is  blowing.    The  usefulness  of  the  system  in 
safeguarding  ships  against  collisions  at  sea  at 
night  or  in  a  fog  is  evident.    Simon  Lake,  in- 
ventor of  the  Lake  submarine  boat,  has  experi- 
mentcd  with  tmder-water  teicirfionv  with  con- 
siderable success  and  appHed  it  to  bis  undersea 
craft 

TBLBGRAPHY.  Wireless.  During  die 
past  20  years  attempts  have  been  made;  with 
more  or  less  success,  to  avail  of  electrom89> 
netic  induction   for  signaling  to  a  distance 

without  wires,  by  means  of  what  have  h<  cn 
termed  induction  telegraph  systems.  Such 
systems  employ  in  their  operation  the  well- 
biown  principle  that  when  an  electric  current 
is  rising  or  falKi^  In  one  wire  it  will  develop 
b>-  induction  a  current  in  a  neighboring  paralld 
wire.  Phelps  and  Cdison  have  employed  this 
principle  in  signaling  to  and  from  moving 
trains.  These  systems  were  in  operation  for 
a  time  on  several  railroads  in  this  countn.-, 
but  were  eventually  abandoned  for  lack  of 
intronage.  Preecc  also,  in  Great  Britain,  de- 
vised and  had  in  operation  a  wireless  induction 
telegraph  system.  Tn  the  Preece  system  a 
wire  several  miles  in  length  is  strunij  on  poles 
ak>ng  the  coast  of  the  mainland,  a  parallel  wire 


being  erected  on  poles  along  the  shore  of  an, 
island.   These  wires  are  placed  in  the  earth, 
or  "grounded,*  at  their  respective  terminals. 
By  employing  a  battery,  an  induction  coil  and 
a  Morse  telegraph  kc>'  in  one  of  the  wires, 
and  a  telephone  receiver  in  tlu   other,  it  is, 
feasible  to  transmit  signals  by  induction  (pos- 
siblv  assisted  by  conduction  through  the  water), 
without  connecting  wires,  across  an  interven- 
ing space  of  two  to  four  miles.   In  the  operas, 
tton  o£  these  induction  telegraph  systems  from' 
SO  to  300  electromagnetic  pulsations  or  waves 
per  second  arc  utilized. 

Notable  as  the  results  obtained  by  induc- 
tion telegraph  Systems  were  considered  at  one, 
time,  they  have  been  complete^  overshadowed 
by  those  systems  in  which  electric  waves  or 
oscillations  of  a  much  higher  order,  namely, ' 
from  many  thousands  to  several  millions  per 
second,  arc  utilizeil.  and  tu  which  AStcms  the 
term  "wireless  tclcgrs^by"  is  now  generally  ap- 
plied. The  term  *radio  tdegrajphy*  is,  however, 
also  much  used.  ; 

The  growth  of  present-day  electric  wireless* 
telegraphy  ha^  In  en  comparatively  slow  and  the 
discovery  and  di  vclopnu  in  of  the  art  can 
scarcely  be  placed  to  tlu  crtdit  of  any  one 
mind.  In  1864  Clerk-Maxwell  demonstrated 
mathematically  the  electromagneti|c  theory  of 
ligbu  which  m  effect  ia  that  electromagnetic 
mannesCations  are  due  to  nnrftfhitlons  of  the 
all-pervading  ether,  of  a  nature  more  or  less 
similar  to  the  undulations  of  the  ether  which 
produce  the  manifestations  of  light.  ..nd  that, 
in  ao  far  as  they  differ,  it  is  mainly  a  dilTercnce 
as  to  the  number  of  oscillations  per  second,  the, 
undulations  that  produce  the  scasation.of  light 
occurring,  for  instance,  at  the  rate  of  from- 
four  hundred  million  of  millions  per  second,  to 
seven  hundred  million  of  millions  per  second; 
while,  as  just  intimated,  the  electric  undula- 
tions may  not  exceed  a  few  millions  per  second. 

After  the  announcement  of  the  elcctromag-' 
netic  theorv  of  light,  which  involved  the  exist- 
ence of  electric  waves  in  free  space,  many 
scientists  endeavored  to  demonstrate  experi- 
mcntaliv  the  truth  of  the  theory.  This  honor 
fell  to 'Prof.  H.  Hertz  in  1887.  It  had  been 
shown  by  Professor  Henry  in  1842  and  by 
Sir  William  Thomson  (Lord  Kelvin)  in  1852 
that  when  a  Leyden  jar  or  other  highly  insu- 
lated condenser  is  discharged,  the  previous 
charge  is  not  dissipated  in  one  rush,  bot  gtad- 
ually,  in  a  series  of  oscillations. 

It  is  well  known  that  in  an  electric  circuit 
containing  otnls  of  wire  the  current  is  pet' 
ceptibly  retarded  in  linng  and  falfing,  which 
fact  is  due  to  a  property  termed  inductance, 
which  all  conductors  possess.  On  the  contrary, 
when  a  wire  possesses  electrostatic  capacity 
the  current  is  assisted  in  rising  and  accelerated 
in  falling.  The  pro|>erty  of  inductance  is  usu- 
ally likened  to  inertut,  while  capacity  is  likened 
to  dastidtv,  in  medianies.  The  shortest  elec- 
tric wave  thus  far  produced  is  about  .15  inch  in 
length.  This  is  still  much  longer  than  the 
longest  light-wave  and  ^lO  or  70  times  longer 
than  the  longest  dark  heat  wave  yet  measured. 
In  the  electric  circ^tS  employed  in  wireless 
tdegniyhy  the  resistance  is  small.  In  fact, 
if  »e  resistance  be  too  great  the  discharge 
will  not  he  osrillatory.  The  time  of  an  oscilla- 
tion  period   is   expressed   by   the  formula 
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T<*  2  »  Vl^:  ^"*>m  T  is      tee  in  MCQadi. ' 

»is  ratio  of  circumference  to  diameter  (3  1416), 
K  is  capacity  in  farads,  and  L  the  inductance 
in  hcnr>-$;  resistance  R  being  neglected 

In  proceeding  with  his  experiments.  Hem 
rcuoned  that,  atulogously  as  hgfat-wavcs  affect 
the  eye  wlien  they  fall  upon  it.  so  should  elcc> 
trie  waves  in  the  ether  affect  a  suitable  •eye*  or 
detector  when  they  fall  upon  it  The  appanttn 
employed  by  Hert«  to  shtm  the  existence  of 
electric  >*avcs  in  the  ether  of  free  space  con- 
sisted of  an  electnc  oscillator  for  setting  i:p 
tlictnc  w.i\t-  n;  the  ether,  and  an  ticctnc 
resonator  to  detect  the  waves.  The  circuit  in 
which  electric  oadlhtions  arc  set  up  emit  elec- 
tric wave*  ia  the  ether.  The  Heru  oscillator 
uoA  detector  are  slumii  in  Fig.  I.  The  Beii> 

O erator  of  dw  oacilhttons  con* 
sists  of  an  indncdon  cf»I  /,  the 
terminals  of  its  sccon  bry  wire 
being  connected  to  »maH  n.cta! 
balls  h,  b,  to  which  ^hori  rrn  tal 
cylinders,  or  wings,  tv  tr  are 
attached  The  balls  are  sepa- 
rated by  a  staall  air  spate,  or 
sparlc-gap  t,  across  which 
sparks  jtnnp  when  the  coil  is 
in  o|>eratioa.  The  vibrations  of 
the  interrupter  a  set  up  pulsa- 
j.  ^  _  .     tions  of  current,  due  to  t«ttery 

^^"AD^IMulrr*  ^'      '''^  primary  circuit  of  the 

indaction  coii,  which  puls*- 
tioai^  wumeAc  intfuction.  cause  aheroa- 
ttoaa  of  ircaUy  eahanced  electrometive  farce 
ia  ti»  gecoadafy  drcttiL  NMica  the  decirie 
pressure  rises  to  a  point  sufficient  to  break 
down  the  resistance  of  the  air  space  between 
the  balls  b.  b.  oscillations  snrRc  hack  and  lorih 
in  the  oscillating  circuit  a-,  h.  s.  h  tr  the  rate 
of  which  osctllalions  will  v:irv  wrh  the  el'x- 
trical  dimensions  of  the  circuit,  namely,  induc- 
tance, capacity  and  resistaace.  The  fate  at 
whidi  the  iaiermpter  of  aa  indoctioa  coil 
vibiatcs  may  vary  ifoai  SO  oe  leas  lo  Iwmdffwls 
of  vibrations  per  second.  The  oacOlations  of 
the  electric  oscillator  may  be  many  millions 
per  secon*!.  It  is  evident,  therefore,  that  the 
induction  coil,  or  other  alternating  current 
generator,  merely  serves  to  strike  the  blow. 
SO  to  speak,  that  «ets  up  the  rapid  electric  oscil- 
latieai  in  the  oscillating  cifcuit.  analogously  as 
vhctt  wt  wish  lo  kttp  a  taniag-foric  m  vmra- 
liea  ve  aniti  atrilce  it  at  latervaM.  As  a  detee- 

tor.  Herli  employed  a  rnppcr  Sflfe  of  circu- 
lar shape,  but  hrokrn  at  one  point.  On  the 
ends  of  this  wire  he  placed  small  metal  knob>. 
d.  the  distance  between  which  could  be  rcKU- 
lated  by  a  micrometer  screw  This  wire  was 
sappofftcd  aa  an  insulating  staad  in  a  darkened 
room  and  amll  sparks  eooid  be  seen  passing 
between  die  knohs  d  wtwa  oscillations  were 
established  in  the  oicillating  circuit  a-,  b.  s.  b. 
n-  Thr  results  of  this  experiment  were  held 
lo  denion%trale  the  existence  of  electric  waves 
ia  llw  ether,  as  pre<lrclrH  t.\  Nf  .xuell 

The  distance  at  which  electric  waves  arc 
detocted  by  the  Heru  devices  is  very  HavMd, 
prrhap*  ant  amec  dum  10  or  M  iett  at  most. 
Thew>  drviers.  howeirer.  demoa«trated  the  fios> 
si*^iliTv  of  ligaaliaa  to  a  distance  bv  electric 
wave*  S*ot  lonir  after  the  announcement  of 
Hrr^7  *  ■■vii^-'r-.rni-,  Pr  Branly  dis*. <■'■'" '-'i  'hat 
nctal  bbnt(>.  when  thrown  tofstthcr  kK>»ci>  and 


part  of  an  electric  drcati.  have 
a  high  crsjwaare,  bat  under  the 
elcctrie  oadllaiiaBs  tliey  lose  tliis 

become  good  conductors  of  an  electric  r-.-r-'-aL 
It  IS  assumed  in  explanation  oi  this  tttcc:  tliat 
the  clectrumotive  forces  that  accompany  ihc 
electric  osailations  in  the  circuit  cause  the 
fiUngs,  by  electrostatic  attraction,  to  cohere, 
thereby  makmK  a  better  electrical  contact  wuh 
another,  thus  rcduan^  the  resistaaer  ol 

SO  dds  type  of  deeuic  wave  d»> 

tectOT.  It  was  ako  rt  und  that  when  the  filinifs 
had  cohered  the%-  ret.nned  tbcir  ekctncai  coP- 
ductntt^'  until  they  were  jaiiad.  Or  wlMnsma 
mechanically  disturbed 

In  1894  Dr.  O.  Lodge  (now  Sir  O  Lodge), 
ta  a  lecture  before  the  Ro\-al  Society.  Lna 
don,  siwwcd  tiiat  the  fihi^s  coherer  eaaU  W 
used  to  transmit  signals  tclegraphicaWy  by 
placing  tliem  in  a  glass  tube  and  nuking  them 
part  of  an  clectrtr  circuit  m  which  werr  a 
Lattery  and  .1  teleiiraph  receiver  In  ihi«  ex- 
periment when  the  induction  coil  was  nprratii' 
at  a  distance  of  some  jrards  from  the  coherer 
the  btter  was  actuaML  la  order  tint  tiK 


tke  haaaaer  of  a  bdl 

operated  by  clock-work  wa<  caused  to  Mrfhe 
or  tap  the  glas*  tuU-  as  ion«  .is  the  electrir 
oscillations  continued  An  electric  bell  ha*  ifen- 
erally  been  employed  in  the  later  use  ot  ibe 
filings  coherer.    In  Popoff  and  others 

utiUxed  the  hhngs  coherer  as  a  means  of  descct* 
iag  atBMSfheric  electricity,  cmploflBg  for  dda 
poiyoae  a  ycrticat  ware  aatsadiaa  awy  few 
into  tiw  air,  the  cOkcvcr  beiaty  plaod  bctssren 
the  lower  mil  f^f  the  VCttical  wire  and  thr  ear-h 
Theories  of  Elac^lc  Wave  Prooagation.— 
( 'fiviously  substances  opafjuc  to  iiifht  obs-trucf 
the  passige  of  the  luminitcrous  ether  waves. 
Analogoasly  it  was  thiKik'ht  in  the  early  day* 
of  electric  wireless  telegraahy,  tlut  tiM  cnrv»- 
tvre  of  the  earth  or  sea  hitwua  poiata  scik 
eral  hundred  miles  apart  w-onld  ptovr  a  bai^ 
rier  to  Hectric  waves  traveling.  Hke  light-waves, 
in  straight  lines,  inasmuch  as  it  would  not  be 
practicable  to  obtain  ma«ts.  or  other  means  ot 
support  ;or  \prtical  wires,  of  sufficient  height  to 
overlook  the  barrier  1-ater  experiment* 
showed  that  with  wires  only  200  fact 
high  signals  coald  be  transmitted  to  poisMs 
between  which  there  was  a  wall  of  eaim  or 
water  15  or  miles  in  bei^rht,  due  to  the  etrrva- 
ture  oi  the  earth.  .\  number  of  tbeonrs  have 
btcn  advanced  m  explanation  o;  this  tact.  Fcr 
example,  thai  the  waves  are  propagated  arv.uski 
the  earth  by  diffraction  or  reflection,  but  these 
theories  arc  not  gt.ncraUv  held  to  be  tenable 
A  ihcof^  tlui  meets  with  most  ai'Cifplanci  at 
present  n  tiMt  the  electric  araaat  ai«  frap*> 
gated  as  ilHSmg  w«m  over  the  saHbcc  of  dke 

earth  ur  sea 

Bnei  aiiusion  may  !>c  made  lu  the  supposed 
•icoon  thai  takes  place  in  and  around  the  Hrrti 
oscillator  in  the  productkm  oi  free  elecaw 
waves  in  tlM  ether.  The  Heru  oscillator  cor- 
responds  to  a  condcsiser  with  widtlv  scfarascd 
plates,  In  the  act  of  elrciricall>  rbarmng 
arms  or  rods  of  the  oscillator.  Uaea  of  force  wc 
strain  spring  out  all  around  the  rods  in  the 
djelectrii  that  i-.  the  air  •■urroundin^'  the  • 
To  fix  idcAS  theac  Unts  v:  torcc  m*}  l<  Lkriud 
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TypicAl  power  plant  of  a  Marconi  tons-distance  station,  showing  aerial  wires  leading  into  tbe  building 
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tD  hi^4]r  elastic  hoops,  partially  flattened  ont, 

and  with  their  ends  resting  on  the  rods.  One 
end  of  the  lines  of  force  is  assumed  to  be  posi- 
tive, the  other  negative.  These  hoops  or  lines 
resist  straightening^  out  and  their  resistance  to 
ifae  strain  increases  the  further  they  are 
straightened  out.  vntil  their  back  pressure 
equals  the  charging  force.  Acoordiag  to  Max- 
welTs  theory  of  displaccnent  currents  in  di- 
electrics, during  the  process  of  appljring  this 
strain  a  displacement  current  flows  in  the  cir- 
cuit, and  when  the  counter  pressure  of  the  lines 
equals  that  of  the  charging  force  the  displace* 
meat  current  ceases  to  flow.  At  this  time  the 
lods  of  the  oscillating  circuit  have  acquirted  dir 
Miential  of  the  charging  ekctromebve  £aite. 
When  the  external  electromotive  force  reaches 
a  point  where  it  breaks  down  the  resistance  of 
the  air  gap,  the  energy-  stored  in  the  dielectric 
is  returned  to  the  circuit  and  a  current  flows 
across  the  gap  and  the  strain  in  the  dielectric 
b_  thereby  relieved,  concurrently  (Pogrnting) 
frith  whtdi  the  ends  of  the  lines  of  strain  con- 
tract; one  end  sliding  down  the  rod,  the  o^r 
gliding  up  the  rod  toward  the  air  gap.  The  ex- 
treme outside  portion  of  the  lines  also  tend  to 
•iiiitract,  hut  as  such  portions  of  the  lines  move 
more  slowly  than  the  ends,  the  latter  meet,  and 
as  ihqr  cuiaot  pass  one  another,  the  lines  are 
mapoea  or  tvhippcd  off,  perhaps  Uke  rings  of 
moke  ftooi  fkc  smoke-stack  of  a  locomotive, 
forming  clottd  electric  lines  of  force  which  are 
radiated  into  space.  Coinridcntally  also  with, 
and  as  a  result  of,  the  collapse  of  the  electric 
lines  of  force,  magnetic  lines  of  force  are  set 
•P  ooncentric  wiUi  the  Heru  rods  and  ai 
mdtt  angles  to  the  electric  liaes  of  foraa. 
When  the  masnctle  lines  of  force  resdi  thdr 
ma.ximum  the  electric  lines  of  strain  will  have 
vanished.  Immediately,  however,  the  magnetic 
lines  oi  I'oicr  now  bi^in  to  collapse  and  arc 
detached,  their  coUapse  setting  up  new  electric 
lines  of  strain.  Tmm  processcj  aie  repeated 
mil  die  oscillattoiis  cease,  to  be  renswed  when 
die  rods  are  again  charged  and  die  spark  gap 
aeain  breaks  down.  The  detached  lines  of  force 
thus  jointly  constitute  electric  radiation,  or  free 
electric  wavci.  which  are  propagated  as  ever- 
expanding^  electromagnetic  waves  in  free  space. 
Any  portMMi  of  tfaoe  waves  on  reaching  a 
rEcehnns  vertical  wive  caeite  thcscia  the  cbo* 
trie  osaDadoas  whidi  affect  the  ooheier  or 

other  detector. 

Theon,'  shows  that  the  grounded  vertical 
wire  may  be  considered  to  be  equal  to  one-half 
of  a  Hertz  oscillator  (Fig:  1).  The  other  half 
being  the  gimmd  itself.  On  this  ■••""t**^ 
die  earth  is  a  perfect  conductor^  tfaererare  « 
reflector  of  high  frequency  electric  waves —aMl 
the  vertical  wire  may  be  supposed  to  have  a 
refiected  counterpart  below  it,  viriuallv  like  the 
image  seen  under  a  pencil  standing.;-  vertically 
on  the  surface  of  a  mirror  lying*  horizontally 
on  a  table.  This  is  in  accordance  with  what 
is  tcmcd  the  image  tfaeoiv,  advanced  by  Del> 
uied  and  BhmdeL  The  dectric  osdllations  id 
mch  a  system^  may  then  correspond  to  those  in 
the  Henz  oscillator,  a  complete  oscillation  con- 
sisting in  a  wave  from  the  spark-gap  to  the  top 
of  the  antenna  back  to  the  spark-gap,  thence  lo 
the  foot  of  the  reflected  or  imaginary  wife  and 
back  to  the  sparkrgaib  which  constitutes  a  wave 
hagdi  fonr  tines  llMt  of  the  vefftictl  win 
pnpcr. 


Blairooili's  Sartr  SBperimeBts  and  Work* 

—  The  Lodge  experiments  in  1894  were  fol- 
lowed by  those  of  G.  Nfarconi  of  Italy  in  1895, 
In  these  experitnenls  Marconi  employei!  an  in- 
duction coil,  a  Morse  telegraph  key,  batteries 
and  vertical  wire,  for  the  transmission  of  slg- 
nals.  and  for  the  reception  of  signals,  a  filings  . 
coherer,  a  telegraph  relay,  batteries  and  vertical  ' 
wire.    The  general  arrangement  of  Marconi's 
simplest  apparatus  is  outlined  in  Figs  2  and  3. 
In  Fig  2,  /  is  the  ituiuction  coil,  a  is  its  inter- 
rupter, *  is  the  primary  wire,  s  is  the  secondary 
wire  of  induction  coil,  5  is  a  storage  battery- 
of  abotit  vfive  cells.  K  is  the.Jiforse  kcgr;  M  pf 
as6  the  sp^ffc  balls.  The  iiertical  wtn^vf  aHb 
lower  end  is  connected  to  ball  h;  the  other  ball 
b'  is  connected  with  a  wire  leading  to  the  earth. 
Balls  b  b'  of  the  oscillator  arc  thus  in  scries 
with  the  vertical  wire.    The  terminals  xv  w'  of 


outlined  in  Fip  3.  The  Marconi  filings  co- 
herer is  shown  at  k.  It  consists  of  a  glass  tube, 
suitably  u|)held,  about  1  ^7  inches  long  and  .1 
inch  inside  diameter.  The  filings,  a  mixture  of 
90  per  cent  nickel  and  10  per  cent  silver  filings, 
are  inserted  in  a  small  space  between  two  plugs 
n,  which  fit  snuriy  into  the  tube  which  is  ex- 
hausted of  air.  Small  wires  extend  from  these 
plugs  to  the  outside  of  the  tube.  One  of  these 
wires  is  connected  with  the  vertical  wire  A,  the 
other  with  a  wire  leading  to  the  earth.  Hence 
the  coherer  is  in  series  with  the  vertical  wire. 
The  relay  is  in  a  sbust  circuit  with  a  siti«gfal 
cell  of  battery  b  and  the  coherer,  as  shown. 
The  armature  lever  /  of  this  relay  controls  the 
local  circuits  of  the  electric  bell  T  and  an  ink 
recording  register  E,  which  arc  operated  by 
local  battery  b'  of  four  or  six  cells. 

The  actual  transmission  of  mcssauzes  is  ef« 
fectcd  by  means  of  key  K,  Fig.  2.  £ach  time 
die  key  b  closed  die  vfirator  a  starts  into 
operation  with  the  result  that  electric  oscilla- 
tions arc  set  up  m  the  vertical  wire  and  a  train 
of  electric  waves  is  radiated  tlierefrum  in  the 
ether.  Thus  byopening  and  closing  the  key  for 
a  shorter  or  longer  time  the  train  of  waves  is 
broken  up  into  signals  corresponding  to  dots 
and  dashes  which  are  received  as  such  at  the 
receiving*  station.  The  operation  at  the  receiv- 
ing stat:on  is  practically. as  follows:  Normally 
the  armature  lever  /  of  the  tapper  T  is  given 
a  tension  which  holds  it  against  the  contact  c. 
Normally,  also,  the  armature  lever  /  of  relay 

is  on  its  back  slop  jr.  Hence  at  this  time 
the  local  circuit  of  battery  b'  is  open.  V/bc» 
tfMa  the  electric  vaves  let  up  tqr  the  oiciUatot 
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arrive  and  electric  oscillations  are  thMCliy  ex- 
cited in  the  vertical  wire  at  the  receiving 
nstion,  the  resistance  of  the  coherer  drops  suf  • 
ficxmly  to  allow  the  battery  b  to  CMrgiae  the 
reiajr  R  and  its  lercr  /  movet  over  to  coanct 
x*,' closing  thereby  the  circuit  of  battery  b', 
whereupon  the  elect romafmct  of  tapper  7  at- 
tracts its  armaturr  which  act  opt  jis  its  own 
circuit  at  contact  point  r  At  oner  the  arma- 
tnrc  of  T  flies  back  on  its  contact  point,  at  the 
aeaie  time  strikiiig  the  tube,  decohering  the 
ttoge  mmI  dcmifBCtixing  rcby  R,  whose  arma- 
ture lever  retumi  to  its  back  stop  jr.  Immedi- 
ately, however,  the  filings  again  cohere  (a$- 
suminv:  that  the  o^cillatu  r.^  continue),  with  the 
result  thai  R  is  .ik;*''.  m.i.:iiiU2cd.  the  action* 
jost  described  heint:  r'lx-.iti  d  many  times  in  a 
second.  Hence,  while  the  o&cillations  are  being 
rcciivid  the  tapper  kerps  up  a  buzz  or  hum, 
which  stems  when  the  oscillations  cease.  Like- 
wfaue  the  oscillations  continue  in  the 
vertical  wire  the  inking  register  £  it 
and  dots  and  dashes  are  imprinted 
on  the  paper  strip.  The  paper  strip  is  started 
and  stopped  autom.itically,  by  devices  well 
know  n  in  tt  Icuraphy,  w  hen  si^'n.il^  i  mmmcc 
aiMi  when  they  cease.  Consult  Maver,  ^Amcri- 
can  Tclri^raphy  and  EncydopstUa  of  Ac  Tde> 
graph'  tp.  373). 

uetectoriw— It  was  early  erident  to  those 
most  coocerncd  in  the  practical  operation  of 
wireless  telegraphy  that  a  detector  which  woald 
•open"  on  the  occwrreiu  t  of  electric  uscill.itions 
and  'close"  without  tapping  whtii  ih<  ONcifla- 


Such  devices  were 

They  arc  termed 


tions  ceased  was  dfsirable. 
not  long  in  forthcoming, 
detectors. 

One  of  the  first  detectors  used  in  wireless 
telegraphy  is  due  to  Ca>tclK.  Detectors  have 
alto  been  devised  by  Marconi,  DeForest,  Fes- 
lenden  and  others.  The  Castclli  detector  is 
onthncd  ia  Fig.  4.  It  oonabts  of  a  gtaM  lobe 


4  — 

K,  1.7  inches  in  length,  a  carton  rod  c,  a  plug 
Ol  iron  I  within  the  tube,  anvj  a  small  drop  of 
flMrcur>-  w,  placed  l»etwecn  c  and  i  The  rod 
t  and  pltig  I  are  adjustable  within  the  tube  bv 
the  tcrtw*  h.  h.  A  is  the  vertical  wire  which 
is  made  a  part  of  the  coherer  oimnt  A  tde- 
phone  receiver  t  and  a  saMll  batiefy  h  are 
olacol  in  a  shunt  circuit  around  the  detector. 
Normally,  the  impertt  t  contact  herween  the 
inercur>  and  the  carKon  causes  a  high  resist- 
ance in  the  deiertor,  t  uit  when  electnr  n~  ttl.v 
tinns  occur  m  the  circuit  the  mercury-  1  -he 
carbon  cchcn  and  the  rr<-tstari.-e  fall"  The 
Conse<]uen|  variations  of  current  in  the  ihoal 
cirmit  produr*  toonds  in  the  telephone  receiver 
of  long  and  «linrt  dvraiion  eorre«pendliHr  tn  tha 
da«hes  and  dots  transmiTTpd  This  detector  was 
used  rxtrn>.uely  in  the  Italian  navy  and  was 
used  '  V  \(  irconi  in  some  of  Ms  tran»>Ailaatfc 

e^p^rimrt 

^^l<  •        'her   de'retorN   are  the  crirbonm- 
dtun,  due  i«   fimeral  iHmwoody  '  f  \\ T-hii 
Ion,  Ti  C:  the  I>rFore«t  Audion.  and  the  Sii 

ceo  diMctor  of  Mr.  &  W.  Pickard  of 


bury,  Mass.  The  Dmnno^  detector  consasts 
of  a  small  crystal  of  carbortmdtmi  clamped  at 
its  edges  between  two  meul  decuodcs  or  tci^ 
manals.  It  is  placed  in  drcmt  with  a  aami 
battery  and  a  telephone  receiver.  Its  opera- 
ti'  !i  iri'car^  to  depend  on  the  devcloptnent  of 
he.it.  (iui  to  the  local  battery,  at  the  mjnu^e 
points  of  contact,  which  h<ui  rtduce>  the  re»iv!- 
ancc  of  the  carbonmdum.  Incumtng  osctUa- 
tions  affect  this  resistance  and  tfaas  peodotc 
sonnde  in  the  telephone.  The  uniiiivtoeoi  of 
this  detector  is  eoaaearhat  greater  than  the  il- 
iit^  coherer.  It  possesses  the  ad>-antage  for 
shipboard  use  that  jarring  does  not  disturb  its 
op<'ration. 

The  Silicon  Detector.—  Detectors  of  this 
tvjK  .in  MOW  termed  crystal  detect  r-;  This 
detector  employs  in  its  operation  the  pnnapal 
of  the  themo-electric  couple.  <See  Tim  no 
CLCcnuoTT).  The  electrodes  or  thtiuioHiho- 
trie  coople  emph>fo<  bp  Mr.  Fkkard  in  this 
ceiver  are  pore  stHcon  and  a  metallic  dcaaeni 
of  low  resistance  under  a  certain  medianical 
pressure.  This  couple  is  placed  in  the  recetx- 
ing  oscillation  circuit  in  which  is  also  placed  a 
tell  phone  ro<  ri\ei,  \<v.-  no  batter>'.  .\ccordir< 
to  the  inventor  the  received  oscilbtioos  are 
coovertod  into  heat  at  the  thermc  rtmtlc 
ooivl^the  ameum  of  heat  deTek>ped  beiac  in 
aoopvonoa  wMh  Ike  OR  lav,  the  energy  of 
which  ia  conwerced  mMd  direct  elcctnc  cnrreois 
which  are  beard  In  the  telephone  rrreiver  as 
sounds  Tests  by  Pickard  of  a  number  of  the 
hrnt  known  electric  w.ivc  detectors  show  the 
amount  of  (  rkrv  required  to  t^ve  .i  just  an- 
dible  dot  (or  sound)  in  the  telephone  receiver 
to  l>e  tollows;  Klectrobrtic  detector,  000361 
10  .000400  Erg.;  Magnetic  detector.  XXXMOO  to 
JOOMIO  Erg.;  Silicon  datecMr.  OKMJO  la 
iXNMSO  Erg.;  Carhanmdoai  *iKtor.  mm  ta 
.014000  Krg. 

Vacunm  Tube  Detectors.—  The  most  use- 
ful detector  of  wireless,  telegraph  and  telephone 
signals  to-day  is  the  vacuum  tube  detector  It 
has  been  known  for  a  number  of  years  thai 
the  air  or  gas  snrroituding  an  incantf 
or  filament  is  ionized  dtie  to  electnoa 
from  the  incandescent  body.  The 
*effact*  discovered  in  the  last  centttry 
to  this  fact,  but  the  correa  explanation  was 
not  forthiomine  at  ih.iT  nme  Thus  m  Hoa*- 
ton's  "Klectrical  Dirccii.ry. '  published  in  1*2. 
the  FdtM'M  etTect  is  defined  as  follows  *\b 
elect TK  discharge  which  occurs  between  orr  u  J 
the  tenninals  of  the  incandescent  filament  of  aa 
electric  lamp  placed  near  the  htaoMoi  bot  dv* 
naaoartBd  tneref  rem.  as  toon  aa  a  ccfOun  dl^ 
ference  of  potential  is  reached  between  do 
lamp  terminals.  The  effect  of  the  discharge  is 
to  produce  a.  current  m  a  circuit  connected  to 
one  poll-,  ot  the  lamp  terminals  and  the  fne- 
tnllic  pl.i'r.  .IK  mav  be  *•t^o\^n  by  mear-  of  J 
galvtinometcr.*  The  vacuum  tube  deteooc  M 
Maed  primarily  on  the  Edison  effect  Appi> 
iMos  and  circuits  lo  show  this  cfiact  afo  oaH 
Hned  in  Fig.  S.  An  electfie  camm  from  a 
battery  A  heats  the  filament  or  arne  F  to  a  d^ 
sired  temperature  when  it  is  foond  that  At 
platinum  plate  li'  adu<"«>'  'o.  but  not  tooch- 
ing  /•,  l>ecoroe»  positneK  electnlied  to  a  If* 
von*,  as  shown  by  a  c  ilvanomr ter  C  this  i!»d»- 
ratittg  that  the  intermediate  gas  is  looucd  ot 
fcndeiod  daetrically  cooductiag:  lo  the  Isiar 
osc  of  vacoaa  tabes  for  X^nqr  r  ' 
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telegraphy  and  telephony,  very  high  vacuums 
are  used  which  give  a  pure  electron  discharge, 
with  greatly  improved  result^  tMt^daXfy  pcriiaps 
in  X-ray  work. 

The  number  of  electrons  flomng  from  the 
filament  to  the  plate  in  a  high  vacuum  tube 


Fm.  S. — ThMry  of  <•  Btfmi  flBset" 


d^ends  on  the  tcmpcrntiire  of  the  filament  and 
(be  potential  or  spat  e  charge  of  the  plate.  The 
amount  of  current  in  the  filament  to  plate  cir- 
cuit depends  on  the  number  of  electrons  re- 
leased or  emitted  from  the  filament  and  has 
been  calculated  to  correspond  to  10^  electrons 
per  ampere.  After  a  certain  increase  in  we 
temperature  of  the  filament,  whirh  is  limited  by 
the  strength  of  its  material,  and  ut  a  certain 
positive  potential  of  the  plate,  satiiiatinn  is 
reached.  The  flow  of  electrons,  which  are  as- 
sumed to  be  negatively  electrically  charged  par- 
ticles, is  appareotiy  from  the  filament  to  the 
plate,  whi^  is  duiged  with  positive  potential, 
while  the  current  flow  is  from  the  plate  to  the 
filament. 

As  already  noted  the  Imlbs  used  in  this  serv- 
ice require  an  exceedingly  high  vacuum  for 
dietr  proper  operation.  It  is  also  important 
that  the  mament  and  other  metallic  elements  of 
the  tube  he  free  of  gas. 

Fleming  Valve  Detector.— Fleming  im- 
proved upon  and  utilized  the  foregoing  Edison 
device  b\'  making  it  a  wireless  detector  known 
as  the  Fleming  valve  or  current  rectifier.  Fig. 
6..  In  the  figure  A  u  the  aerial;     «  are  the 


Pic  6.—  Fleming  Valve  Detector. 

primary  and  secondary  coils  of  tfie  Tecdving 

transformer  L.  TC  is  a  variable  condenser. 
VT  is  the  vacuum  tube  detector.  Plate  W  is 


part  of  an  oscillation  circuit  5",  C,  P,  W.  Filar 
mctit  F  is  brought  to  incandescence  by  the 
l  atter)-  /? ,  this  releasing  clcctnus  at  t!.c  fila- 
ment. Incoming  oscillations  from  the  aenal  due 
to  arriving  Morse  s^rnals  set  up  alternations 
of  positive  and  negaUve  potential  on  plate  W, 
When  the  phte  is  diarged  positively  the  nega> 
tivc  electrons  are  drawn  over  from  the  fila- 
ment, increasing  the  potential  on  W  which  in 
turn  charges  the  condenser  C  at  that  instant 
When  the  plate  W  is  charged  by  incoming 
negative  oscillations  dectrona  do  not  pass  from 
Hence  positive  or  uni-directionai  currents 
only  are  allowed  to  pass.  Between  the  positive 
chaiges  of  plate  W,  the  condenser  C  discharges 
durotlgh  the  telephone  receiver  T,  thereby  re- 
producing the  transmitted  dot  and  dash  signals. 

The  De  Forest  Audion. —  To  the  Fleming 
valve  dc  Forest  added  a  metal  grid  G  (Fig.  7) 
between  the  filament  F  and  the  plate  P.  mak- 
ing it  a  three  electrode  tube  vT.  He  also 
added  a  potential  battery  PB  to  plate  P.  which 
combination  produces  remarkable  results.  Dc 
Forest  termed  this  device  the  audion,  from  the 
words  audible  and  ion.  A  is  an  aerial;  p,  s, 
are  the  primary  and  secondary  coils  of  the  tun- 
ing coil  or  receiving  transformer  L.  TC  is  a 
variable,  or  adjustable,  tuning  condenser.  C 
is  the  grid  condenser.  The  grid  G  intercepts 
the  electrons  flowing  from  F  to  P,  and  it  is 
found  that  a  given  variation  of  voUape  in  the 
grid  produces  a  greater  variation  in  the  plate 
currents  than  is  effected  by  a  similar  variation 
of  potential  on  the  plate  P  with  the  grid  re- 
moved. The  incoming  oscillations  from  tibe 
aerial  in  the  grid-filament  circuit  are  repeated 
or  relayed  into  the  grid-plate  circuit  more  or 
less  amplified.  This  fact  constitutes  the  audion 
an  amplifier  of  current  and  conscfiuenily  of 
sounds,-  and  because  of  this  relajing  property 
the  audion  is  also  termed  an  electron  relay. 


Fra.  7.— Oi  9wm  Aadien. 

Firs.  6  and  7  may  be  regarded  as  showing  theo- 
retically tho  ordinary  wireless  receiving  cir- 
cuits in  wliu'h  the  respective  detectors  indi* 
cated  are  employed. 

Another  way  of  regarding  the  operation  of 
die  i«cuum  tube  is  to  asswoe  that  tlie  heated 
filament  sets  up  a  negadve  electromotive  force 
due  tn  the  presence  of  n«  c^t've  electrons.  The 
potential  battery  PB  produces  a  po.sitive  poten- 
tial at  the  plate.  The  convcntion.il  explanation 
then  would  be  that  the  current  flows  from  the 
positive  potential  at  the  plate  to  the  negative 
potential  at  the  filament ;  the  battery  in  this  case 
providing  the  supply  of  electrons  or.  in  other 
words,  the  current.  On  this  hypothesis  a  re- 
duction of  the  negative  potential  at  the  filament, 
the  potential  at  the  plate  remaining  the  same, 
will  cause  a  reduction  of  current  between  F  and 
P.  Similarly  a  reduction  in  the  positive  poten- 
tial at  the  plate  will  reduce  the  current.  By 
.  obtaining  control  of  the  potential  of  the  plate 
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m  vuiitiaa  in  the  ommt  of  the  tube 
b  obcyaed  TIk  grid  dcmCBt  ta  dm  tvbe  pro- 
vides a  in  cans  of  varying  the  plair  potential, 
and  reversely  a  rariation  in  the  ptaic  puteniiaJ 
affects  ta  aa  opfonie  acme  the  potcaiial  oi  the 
grid- 

Thc  three  eketntde  vacuum  tube  has  re- 
cently undergone  great  tmprovemenu  at  the 
hancto  of  many  experimealcnk  aad  it  it  now  not 
oatjr  atilascd  as  a  detector  aad  aiapfifier  of 
wiracce  telegraph  and  tdcpbooe  cufneuts,  bat 
abo  as  a  generator  of  high  frequency'  clectriral 
oscillations  and  a  modulator  of  radio  waMs  in 
Wireless  Telephony  (q.v.).  This  rule  is  also 
employed  as  a  repeater  or  relay  in  long  <fis- 
tance  wire  telephony  and  indeed  it  is  largely 
due  to  the  amplifying  and  relayioK  pr 

of  this  fantrament  that  trans-cc~'  

phoay  is  iohhimmi  iaily  possible 

There  are  at  least  uree  variations  of  diis 
tube  now  in  use.  termed,  respectively:  The 
kenotron,  the  pliotron  and  the  dynatron. 
•The  kenotron  rectifier  utilizes  the  unMirer- 
tional  property  of  the  current  t>ct\vcen  a  hot 
and  cold  electrode  in  vacuum.  The  pliotron 
utilises  the  space  charge  property  of  this  cur- 
rent which  allows  the  current  to  be  controlled 
bjr  the  elccttoctatic  effect  ei  a  srid.  The  &fim- 
tfoa  atiliies  die  aecondarjr  emission  of  elec- 
trons by  a  plate  upon  which  the  primary  elec- 
trons fall:  it  is.  as  its  name  indicates,  a  tfener- 
ator  of  elcctnc  power  and  feeds  enervry  into 
any  circuit  to  which  it  is  connected*  For  fuller 
information  on  this  subject  the  reader  is  re- 
ferred to  the  *Proceedines*  of  the  Institute  of 
Radio  EngiaeerSf  September  191  ^.  and  to  the 
bibHogr^hy  appended  thereto.  For  details  re- 
lating to  and  tor  other  eiaawilet  of  circnils  in 
whiai  the  three  electrode  tiibe  b  aliliacd  sea 
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The  Vertical  Wire  or  AeriaL —  Marconi's 
first  exp<-nmiii!s  in  wireless  telc^jraphy  were 
made  wish  a  \crtical  wire  20  feet  high  at  the 
sending  and  recuMn^  stations.  With  this  height 
of  wire  he  transmitted  signals  one  mile.  With 
wires  40  Icct  high  signals  were  transmitted 
foor  miles  and  win  wires  80  feet  high  16  miles. 

Many  diffevcat  arrangements  of  the  aerial 
wires  are  DOW  empToyed.  For  instance,  in  a 
number  of  wireless  installations  20  wires  al»i  ut 
No.  16  Eaupe  are  suspended  from  a  long  stnp 
of  wood,  which  is  upheld  by  insulators  stip- 
ported  tgr  a  rope  between  the  tops  of  two  ma^ts 
about  ISO  or  200  feet  high.  The  wires,  two 
feet  apart*  drop  vertical^  to  a  similar  wooden 
strip,  where  the  wires  are  foined  together  and 
led  into  the  falStnuncnt  ro<^m.  In  other  ea«:r$ 
the  wires  are  Sttspen'ird  from  towers  by  well- 
insulatrd  arms  and  are  kept  apart  by  w  -oden 
spreaders  until  rear  the  ground,  where  the 
wires  are  connected  and  thence  are  carried  into 
the  operating  room.  In  still  other  eases  a  single 
east  is  employf4i  from  the  top  of  which  a 
ntnnher  of  wires  are  sospended.  Each  wire  is 
attached,  at  a  distance  of  about  SO  feet  from 
the  top  of  the  mas!  f,  ^  gtiy-rope,  which  is 
itself  attaehrd  tr,  an  anrbor  pos?  in  'hr  r.irih. 
40  feet  r,r  more  fr  th*-  >  .i'^-  f  ;'  t  m-X'-t 
The  guy-ropr  rhnn  nr-t  draws  rhf  wires  away 
ohtiquelv  from  the  mnst.  then  at  its  point  of 
cnnnertion  with  the  gity-mpe  each  wire  is 
draw  n  tnward  the  foot  of  the  ma«t.  where  all 
the  wire*  eonsTree  and  are  thef»ee  led  into  the 
operating  room;  the  wire*  forming  a  >.  with 


the  mast  as  a  tase  and  aa 

quired. 

In  Fig.  8  are  shown  various  was-s  in  which 
two  <ir  mt^re  aerial  wires  may  be  employed  SA 
antcnn.T.  The  wires  may  be  of  varying  length 
depending  on  requirements,  la  the  ^or^  • 
may  represent  two  wires  open  or  closed  at 
top,  c  indicates  a  four-wire  arrangement;  / 
is  a  cage  arrangement  of  four,  six  or  more 
wires  in  which  the  wires  are  held  apart  by 
hwps;  g  is,  a  box  method  in  whirh  the 
wires  are  separated  by  a  wooden  frame. 
The  plan  shown  at  c  is  much  used.  The  wires 
in  tUs  case  are  hdd  apart  ' 


P^a.— I 


nt  ^h'-  t  ;>  ni  !  f  t  ^m  and  als*:)  at  the  middle  if 
the  wires  are  very  long;  a  rrnreTnts  an  Eddf 
Kite  arrangement  for  sapportm^;  an  aerial;  two 
or  Bore  o<  these  Utcs  May  he  used  ia  taiidrm, 

Again  tm  Ugh  masts  or  tower*  100  aad 
more  feet  apart  are  employed,  having  a  num- 
ber of  hohiontal  wires  simn^r  f<:twrfn  thna 
at  their  tops.  Vertical  wire^  arc  .f.i  h'-J  to 
the  horirontal  wires  and  are  drof'r>eil  to  a 
wooden  strip  :u  1  ihence  are  led  uno  the  in- 
strument room.  On  shipboard  horizontal  wires 
are  osnally  Strang  hetwcea  the  tops  of  one 
fore»aast  aad  oae  aft-raasL  fraa  whtdi  hoii> 
soatal  wires  die  venical  wires  of  the  antcnme 
are  conducted  to  the  operating  room. 

For  the  very  powerti:!  \^  irrless  <!iitir«n«i  m»-b 
more  elaborate  antnm.T  than  those  i1' i  -'  V  1 
are  necessary.  For  instance,  at  the  Belrnar. 
N'.  J.,  station  on  the  .\tlantic  Coast  four  iron 
masts  are  usually  arrannd  in  aBgnment  at  ra^ 
angles  to  the  coast  Tiicse  aassts  are  300  w« 
high  and  arc  about  oar  ^yMttei  of  a  sailc  apart. 
Horizontal  wires  are  suppoited  hy  tfwse  mri<ts 
and  vertical  wires  are  connected  dWecwU^ 
which  are  led  into  the  *t:i?ion 

Kites  and  captive  t.Tll  <ons  for  supporti»'g 
the  vertical  wires  h.ive  frrriuently  been  araxlrj 
of  for  temporary  use  and  for  RiiKtarv  0| 
tions.  The  material  of  the  vertical  ^mrt 
r.Kt  appear  to  affect  the  results.  Iron,  copper  i 
aliummm  wires  have  been  used.  Wire  oett 
has  also  been  emplo>-ed  The  instihitioti  of 
vertical  wires  from  the  mast  is.  howrv«-T. 
important.  Goorl  ranh  ronnertion  for  the  verti- 
cal wire  has  f»een  ffiinij  \rry  e*>^ential  in  prar- 
tiee,  e«T>rrially  at  the  transmittinn;  end  Cop- 
per pLitrs  .10  feet  long  and  4  feet  wide,  em- 
be*  Ided  two  or  three  teet  in  damp  earth.  g>i- 
ing  about  2.4<io  feet  of  pbte  sorfat^  are 
timcs  ased  f  r  this  purpose.  Wlica  feavWe 
the  gmund  plate  Is  simlc  in  the  tea.  On  ship- 
h  iard  the  "earth"  is  secured  hv  attacbtnc  a 
wire  to  bolts  on  'h'  iron  frame  of  the  vev**' 

The  main  ofiJiM  >  y:  employing  a  nuinSeT  of 
aerial  wires  «<r  antrnnjr  has  been  to  obfais 
increased  capacity  wherein  io  store  clectriraT 
energy  to  be  radiated  a«  electrfc  wave*,  the 
vertiral  wlrr«  bring  Tirtnattr  one  phne  of  a 
eondm«er,  the  earth  the  other  ^Bl^  a«d  ifie 
air  the  insulating  medium    The  e#misr  r». 
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padty  of  closely  adjacent  parallel  wires  is  not, 
Bowever,  proportional  to  the  number  of  such 
wires,  but  is  equal,  roughly,  to  the  square  root 
of  the  number  of  wires.  The  capacity  of  a 
vertical  wire  .1  inch  in  diameter  and  100  feet 
in  length  is  .0002  micro-farad  (Fleming). 

For  ordinar>'  service  the  grounded  antenna 
has  been  found  to  operate  satisfactorily,  but 
for  tuned  circuits  the  direct  earth  connection 
possesses  some  disadvantages.  Thus  variations 
in  the  resistance  of  the  earth  connections  have 
introduced  difficulties  in  the  way  of  maintain- 
ing exact  tuning  or  syntony.  (Described  sub- 
sequently). 

In  shipboard  practice  the  aerials  A  are 
frequently  extended  in  a  sort  of  cage  ar- 
rangement C  from  the  heads  of  the  fore-  and 
aft-masts  as  outlined  in  Fig.  9.  The  cape  con- 


'lit!  't'tl\^ 

t}Ji:'»i<'  ?jr1i 


Fia.  9.  —  Shipboard  Aerial  Wirt*. 


asts  of  wires  held  apart  by  insulated  hoops 
or  spreaders.  This  cage  arrangement  is  also 
used  in  land  or  shore  stations.  In  this  case 
the  cage  is  about  20  feet  in  length  and  consists 
of  six  or  eight  wires.  The  upper  end  of  the 
cage  is  attached  in  the  usual  way  to  the  top 
of  the  mast  or  tower;  a  single  wire  suspended 
more  or  less  obliquely  connects  the  cage  with 
the  wireless  apparatus. 

On  shipboard  when  the  available  masts  are 
low  the  number  of  wires  must  be  increased 
to  obtain  capacity  in  the  radiating  system.  A 
type  of  aerial  much  used  on  ships  and  at  shore 
stations  is  that  known  as  the  T  or  L  aerial. 
An  L  aerial  is  indicated  in  Fig.  10,  in  which 
between  two  masts  six  horizontal  w-ircs  IV  are 
supported  and  from  which  6  vertical  wires  IV 
held  apart  by  wooden  spreaders  S  arc  dropped 


Pic.  10. —  Shipboard  L  AeriaJ. 

to  a  point  near  the  deck  where  they  converge 
and  after  being  cabled  are  led  into  an  operating 
room  C.  In  a  T  aerial  the  vertical  wires  arc 
attached  to  the  horizontal  wires  at  X.  In  the  L 


arrangement  the  horizontal  wires,  which  pos- 
sibly give  a  directive  tendency  to  the  aerial 
waves,  are  connected  at  the  far  end.  The 
horizontal  wires  are  supported  by  corrugated 
insulators  R.  about  two  feet  in  length,  and  are 
attached  to  the  masthead  M  by  suitable  tackle 
T,  which  upholds  the  spar  P  15  feet  in  length 
and  to  which  the  insulators  are  fastened.  The 
horizontal  wires  are  two  and  five  feet  apart. 

^  Condensers. —  The  condensers  tised  in  trans- 
mitting circuits  for  installations  up  to  one^  or 
two  kilowatts  are  generally  of  the  Leyden  jar- 
type.  Such  jars,  16  inches  high  by  5.25  inches 
in  diameter,  have  a  capacity  of  .004  micro- 
farad. For  more  powerful  installations,  large 
plate-glass  condensers  immersed  in  oil,  con- 
tained in  insulated  tanks,  have  been  used  by 
Marconi,  Dc  Forest,  Fcssendcn  and  others. 

Generators  of  Electric  Oscillations. —  The 
need  of  greater  radiating  power  in  long  dis- 
tance wireless  transmission  than  is  obtainable 
from  the  ordinary  induction  coil,  as  well  as  the 
unreliability  of  the  interrupters  of  such  coils, 
when  used  with  large  currents,  which  soon 
wear  out  the  contact  points,  has  led  to  the 
adoption  of  special  types  of  transformers.  In- 
stead of  battery  power  also,  alternating  cur- 
rent generators  are  employed  as  the  source  of 
electromotive  force  for  these  transformers. 
The  power  of  the  generators  may  vary  from 
1  kilowatt  to  3O0  or  more  kilowatts.  The  rate 
of  alternations  of  the  transformer  depends  on 
the  frequency  of  the  generator.  The  electro- 
motive lorcc  in  the  primary  circuit  of  the  trans- 
former may  be  from  SO  to  200  volts,  which  is 
greatly  increased  at  the  secondary  terminals 
of  the  transformer;  in  some  cases  to  20,000 
or  50,000  volts.  In  the  case  of  the  New  Bruns- 
wick, N.  J.,  transatlantic  station  a  60-cycle 
24,000-volt  current  in  the  secondary  cirniit  of 
the  transformers  is  employed  to  charge  the 
large  glass  condensers,  which  in  discharging 
prodiKc  the  high  frequency  oscillations  thrown 
upon  the  aerial  wire. 

In  addifion  to  the  spark  gap  method  of 
generating  high  frequency  o.scillation  in  wire- 
less tele^raphv.^  as  described  in  the  foregoing, 
by  means  of  induction  coils,  several  other 
methods  are  now  employed,  namely,  the  Poul- 
sen  arc  generator,  the  high  frequency  machine 
alternator  and  the  thrcc-electrode  vacuum 
tube  oscillator,  to  which  reference  will  be 
found  in  article  on  (Wirfxess  Telephony  (q.v.). 
Consult  Anderson  and  Elliott,  *Poulscn  Arc* 
(Electric  Work,  30  Aug.  1919);  'Trans- At- 
lantic Radio  Communication*  ( *  Proceedings,  > 
American  Institute  of  Electrical  Engineers,  I 
Oct.  1919).  Marconi  has  also  developed  a  suc- 
cessful method  of  obtaining  sustained  oscilla- 
tions by  means  of  rapidly  rotating  metal  discs 
which  by  suitable  arrangements  of  capacities 
and  inductances  set  up  rapid  charges  in  an 
oscillation  circuit  For  a  description  of  this 
oscillator  consult  'Transactions,'  Royal  Institu- 
tion (London,  March  1908)  or  Mavcr,  'Wireless 
Telegraphy  and  Telephony*  (Part  2,  page  9). 

Syntony  or  Tuning. —  An  important  defect 
of  wireless  telegraphy  in  the  simple  form  thus 
far  described  consists  in  the  fact  that  but  one 
message  can  be  sent  at  one  time,  for  the  reason 
that  if  it  is  attempted  to  send  two  messages  at 
once  in  the  same  vicinity,  the  signals  will  clash. 
Many  inventors  have  striven  to  overcome  this 


aM  TELEGRAPHY.  WIRELESS 


defect,  anions  others  Lodge,  Marconi  and 
Slaby.  The  plan  followed  by  these  workers  has 
been  that  of  cmpit^ying  a  syntonic  or  tuning; 

'ncthod:  that  is,  n  method  by  which  the  trans- 
mitting .ind  receiving  circuits  are  adjusted  or 
attuned  ((>  a  fundamental  rate  of  electric  osdl- 
btions,  to  which  rate  of  oscilbtions  and  no 
other  the  receiver  so  attuned  will  respond. 
This  is  done  by  taking  advantage  of  the  fact 
that  the  rate  of  oscillations,  or  the  frenuency 
of  an  electric  circuit  is  proportional,  as  already 
noted,  to  the  inductance,  capacity  and  resist- 
ance of  the  circuit  Hrnce  by  varying  the  ca- 
pacity or  inductance  of  the  tunink'  circuits  any 
desired  rate  of  oscillation  is  obtainable.  Tuned 
circuits  are  termed  selective  circuits,  since  by 
sending  out  a  (Oven  rate  of  waves  any  desired 
tuned  circuit  within  signaling  distance  may  be 

.^selected  as  the  receiving  station. 

Tuning  also  possesses  the  advantage  that  the 
benefits  of  resonance  may  be  obtained  by  its 
use  as  folkiws ;    It  is  known  that  a  vertical  wire 

{ grounded  directly  at  its  k>wer  end  is  an  excel- 
ent  radiator  of  electric  waves,  but  as  it  pos- 
sesses very  little  capacity  its  oscillations  are 
Quickly  damped  as  indicated  in  Fig.  II  and 


it  is  only  the  first  few  oscillations  that  are  of 
■ufftcienl  straiKih  to  affect  a  receiver,  \^^cn 
capacity  and  inductance  are  added  to  a  circuit 
in  certain  proportions  it  may  !«  made  a  persist- 
ent vibrator  (rig-  12)  and  ooosequently  a  given 
amount  of  electrical  energy  cxpcnde<l  at  the 
tratumilter  in  producing  a  succession  of  waves 
of  more  uniform  amplitude  will  have  a  cumula- 
tive or  resonant  etlect  upon  a  receiving  circuit 
of  equal  capacity  and  indiictancc,  and  will  even- 
tually caujtc  it  to  respond  to  the  waves  cmiitcti 
b^-  the  transmitter;  while  an  untuned  receiving 
orcuit  containing  a  detector  as  sensitive  as  the 
first  one.  would  probablv  not  respond  to  those 
particular  oscillations.  In  the  case  of  tuned 
circuits^  this  is  doubtless  because  the  faintest 
uscilUtions,  or  electromotive  forces,  excited  in 
ibc  receiving  circuit  are  res<"  vmplificd  by 

the  incoming  waves  of  a  •  I'requcncy 

until  they  anert  the  detector 

As  a  rule,  the  spark-gap  and  ibc  receiving 
apparatus  of  untuned  circuits  arc  connected 
directly  to  earth  a«  indicated  in  Fig.  15.  in  which 
A  is  the  antenna:  b  b  are  the  spark  balU  or 
ka^;  4  is  the  spark-gap;  S  is  the  secondary 


and  f*  is  the  prioury  of  ta  induction  coil  or 
inuuformcr.  In  Micb  an  cMdlbiing  circuit 
(A,  b,  b).  the  osdibtioa*  arc  qMirUjr  damped 
In  ibc  caM  of  tiuwd  circuits,  or  where,  at 


least,  the  effects  of  resonance  arc  desired,  there 
is  provided  a  closed  o5(  illating  circuit  which  is 
separated  from  the  verticil  wirr  by  a  trans- 
former. Such  an  .irraUKcment  is  uutline<l  in 
Fig.  14.  The  closed  cinuit  m  this  case  con- 
sists of  the  spark-gap,  condensers  c  c.  and  the 
primary  of  transformer  T.  in  nractice  the  con- 
densers and  the  inductance  coils  are  made  ad- 
justable, so  that  the  capacity  and  the  inductance 
may  be  varied  at  will.  Best  results  are  obtained 
when  the  oscillating  drruit  and  the  vertical 
wire  have  equal  fundamental  oscillation  periods: 
or  when  the  one  is  a  multiple  of  the  other 
Oscillating  circuits  arranged  as  in  Fig  li  are 
said  to  Jie  tightiv  coupled.  When  arrantrrd  a: 
in  Fig.  14  they  are  said  to  be  kwsely  coaple<i. 

In  addition  to  the  fact  that  the  osalbtions  m 
an  ordinary  vertical  wire  are  quickly  damped, 
there  is  the  further  fact  to  tie  con&idrrrd  that 
the  oscillations  set  up  by  a  spark-xap  trans- 
mitter are  not  c«iiitintious  in  the  strict  meaning 
of  the  word,  since  there  is  a  perceptible  time, 
while  the  oscillation  circuit  is  being  rharv'ed  to 
the  breaking  down  point  of  the  air-wap,  during 
which  the  oscillations  tend  to  di*  out.  Several 
inventors  have  stri\en  to  otii.iin  a  transmi'ter 
capable  of  supplying  undamped  or  practicalhr 
uniform  oscillations  to  the  oscillation  cirmit 
Poulscn  has  developed  somf  improvement <  in 
this  direction  by  a  irodifiration  of  the  rhid-lrll 
singing  arc  (descril>ed  in  his  British  patent  So 
21.629).  (See  Tfxefhony,  \Vitnj»s).  Briefly, 
it  consists  of  an  arrangement  in  which  an  arc 
lamp  snpplicd  by  a  direct  current  is  placed  in 
parallel  with  a  capacity  and  an  inductance. 
\\  hen  the  capacity  and  inductance  are  suitably 
chosen,  rapidly  alternating  currents  are  set  up 
in  this  arc  which  prodiiro  a  tone  —  hrnce  the 
name  singing  arc  In  Poulsen's  modification  of 
this  arrangement  the  negative  ele^'trode  of  the 
arc  is  carbon,  while  the  positive  electrode  t* 
copper,  the  arc  f>eing  enclosed  in  a  t>nx  con- 
taining hydrogen  gas.  The  arc  is  shunted  by  a 
capacity  and  inductance  and  rapidly  altcmatinr 
currents  are  continuously  set  up  which  are 
thrown  on  to  the  vertical  wire  in  the  usual  way. 
With  the  I>uddell  arrangement  the  fret]uenry  of 
oscillation  was  al>out  10,000  to  l.\000  penods 
per  second  —  loo  low  for  utiliratinn  in  wireless 
telegraphy.  A  much  higher  frequency  is  ob- 
tained \iy  the  PouUen  arranuemetit  which  Is 
aitriltutable  to  the  atmosphere  of  hydrogen  To 
further  the  cooling  of  the  electrodes  (an  r»set>- 
lial  first  noted  by  Klihii  Thomson,  In  United 
States  Patent  No  SOt^^JO),  the  copper  electrode 
is  made  in  the  shape  of  a  hollow  ring  through 
which  water  is  passed  Tests  have  demr>t»- 
stralrd  that  by  this  method  of  setting  up  un- 
damped oscillations  it  is  possible  lo  sigrial  to 
greater  di>tanrcs  with  much  less  elecincal 
eneriy  than  is  reriiiired  with  the  spark-gap 
method 

^Quenched  Spark  Tranamittar.—  Wein  in 
1*30(5  discovered  that  ver>-  p«)werfiil  discharges 
poisesking  advantageous  properties  for  wireWis 
telcgrap^iy  could  !«  obtained  from  very  sbon 
Kpark-gap*  Tu  avail  uf  this  discovery  Van 
l.rpel  employed  as  an  oscillation  generator,  a 
device  consisting  of  a  metal  t>ox  having  a  parti- 
liuii  of  two  cupper  plain  separated  by  a  ^erjr 
thin  shMi  uf  paper  pruvidrd  with  a  small  aper> 
turc  in  it»  centre.  The  irrminaU  of  the  usual 
charxiiig  clcclrumoii\a  force  are  each  coonccied 
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with  one  of  thf  pl.itcs  and  the  arc  is  formcfl  at 
Ae  "mall  aperture  between  the  pl.itc;.  which 
ire  slowly  ^urns  away  the  paper  which  mus\  l)c 
renewed  at  intervals.  The  arc  is  shuntcil  by  the 
•ml  inductance  and  capacity.  This  arrange- 
■Cfit  pnMhice*  very  rapid  quenching  of  the 
iparic  at  the  electrodes.  Hence  tiie  primary 
eadtbtton  cimjit  ceases  to  give  twt  enenry 
after  the  first  blow,  <o  to  sp'^l*.  while  the 
Mcondary  or  aerial  oscillation  circuii  continues 
Id  oscillate  It  ha^  been  found  in  prnrticr  that 
with  such  rapidly  damped  primary  oscillation 
circuits  in  coupled  circiiits,  only  one  set  of 
OKiliationa  is  radiated,  whereas  in  less  rapidly 
(liiiipril  yrimary  circuits  the  radbttkn  of  mora 
tea  ooe  set  of  radiations  is  not  unconunoa. 
Forms  of  qoendied  spark  tfamoBhteri  oAcr 
:h^n  br  Von  Lcpd  anaofCflMm  iMve  alaa  baaa 

Electric  Wave  Meters.—  It  is  vcr>-  essential 
at  tinir5  to  measiirrs  the  wave  lenjuxki  or  fre- 
ooencies  of  wireless  trlcRraph  arcuits.  For 
mis  purpose  a  number  of  wave  meters  liave 
been  devised  These  wave  meters  are  based 
ytiomrily  4m  the  fact  that  with  an  cxcilbii  eiir> 
rest  in  ptvxfantty  to  a  secondary  circuit  a  tnaxi* 
mmn  current  '  c  iti  liicrrl  in  the  secondary 
circuit  when  the  two  <ircuits  are  in  nsonance, 
which  will  l^e  when  they  po>>c>4  corresponding 
capacity  and  inductance.  If  the  capacity  and  in- 
ductance of  the  secondary  are  known,  the  fre- 
quence and  wave  length  are  deducible.  The 
pcnod  r  of  a  complete  electric  osdihition  varies 
with  the  inductance  and  capacity  of  the  circuit, 

according  ico  the  formula  T^2'»^  K  L  when  T 
it  the  time  in  iccunds.  «■  is  the  ratio  of  cir- 
camfercocc  to  diameter.  K  is  capacity  in 
farads  and  L  the  indnctanee  la  Hcniys— or 
T  —  6  2^^2  \ '  K  1-  Hence  it  Is  evident  that  the 
frequency  a  of  the  oscillations  (mmUwr  per 
atoond)  will  be  cqoal  to  1  divided  by  T;  oat 

h^  n— .  Tko  vdedQT  F  of  provafadoa  of 

T 

oscillations  or  waves  V»dnff  cqtui  to  that  of 
Sght  waives.  185,000  miles  per  second,  the  w^ive 
leBfth  then  equals  velocity  divided  by  frequency 

— k  or  wave  length  equals. 

a   

T  V  VK  L-2tr  V  xTSTT  ^ 
In  offinary  practice  resonance  b  indicated 
bv  the  loudness  of  roGcsved  signals  ia  the  tcle- 

pooiic  receiver. 

One  of  the  early  wave  meters,  the  Donitz, 
it  »hown  in  Fin  15.  A  brief  di  >criptiuii  of  the 
device  will  explain  the  general  principle  on 
which  wave  meters  operate.  The  Ikxuij:  wa\e 
Mcr  consists  of  a  OOil  of  wire  C.  aliuut  ci^ht 
inches  in  diawtcr  that  may  be  placed  in  the 
vidaiiy  of  the  oedOation  draiit  to  be  tneasared, 
for  instance,  coil  C  which  OUy.bc  a  l<'<)p  in  an 
aerial  circuit.  Coil  C  is  in  series  wiih  a  con- 
der.ier  A*  and  another  coil  of  win  i  c  in 
inductisr  relation  to  a  smaller  secondary  wire 
W  io  the  circuit  of  which  is  a  smull  heat  wire 
H.  pUced  tn  one  end  of  a  U-&haped  tube  T, 
aartly  fiUcl  with  a  oolored  Uiiuid.  The  capacity 
A  consisu  of  two  sets  of  semi-cirralar  metu 
pbtes.  one  set  fixed,  the  other  set  mo\-aMe  to  or 
from  'he  fixed  pt.i!c<;.  -lie  who!,-  '.einK  cntuaitied 
ia  a  gLo'i  <  .4sc  an<l  immersed  in  oil.  The  mov- 
aMi  pbtes  are  oper.ited  by  OMans  of  a  fcnob  N 

««.  M—  U 


to  which  is  also  .ittachcd  a  pointer  P.  which 
mo\es  aroiiiul  a  t'rridiiatid  scale  S.  The  capac- 
ity K  of  this  oscillation  drctiit  vames  with  the 
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adjustment  of  the  condenser  pbtes.  This 
capacity  is  then  adjusted  until  the  circuit  is  in 
resonance  with  the  external  circuit  C,  which 
will  Ik:  indic.ited  when  the  liquid  in  the  left  arm 
of  the  tube  T  is  forced  to  a  m.iximum  hi  ht 
by  expansion  of  the  air  or  gas  in  the  riKht  arm 
of  the  tube  dne  to  heat  wire  H»  At  tUs  time 
the  pointer  P  will  be  opposite  n  ^vca  point  on 
the  calibrated  scale  tnat  ImBcates  the  wave 
length  or  frequency  corresponding  to  the  induct- 
ance  and  capacity  of  the  wave  meter  cir- 
cuit at  that  lime,  which  .ilso  corresponds  with 
the  frequency  of  the  exirrnal  oscillation  circuit 
C.  Ordinarily  the  coil  C'  is  placed  concentri- 
cally within  coil  C.  For  more  accurate  results 
and  to  avoid  reactance  effects  from  coil  C,  the 
coils  should  be  separated  aboot  one  inch.  If  le- 
moved  too  far,  die  adjnsiracnt  for  resonance 
will  not  be  so  accur.itc  This  wave  meter  is 
quite  compact,  the  cuiuaining  box  bcini:  a}t>ut 
one  ftxjt  --fiu.ire 

Marconi's  Toned  Wireless  Telegraoh  Sys- 
tem.—  One  early  arrangement  of  Marconi's 
tuned  or  syntonic  transmitting  and  receiving  cir- 
edits  Is  iJtown  theoretically  in  Figs.  16  and  17. 
Fig.  16  represents  the  transmitdaK  aaparaWi  and 
circuits.  In  this  A  is  the  \ertictd  wire  in  which 
is  inserted  a  coil  n*.  the  tniml>er  of  turns  of 
which,  in  u>e,  may  l»t  \aricd  by  a  slidiiiR  con- 
tact X.  Ry  this  means  the  pcnod  of  a  vertical 
wire  may  be  adjusted  to  correspond  with  that 
ofdw  diosed  oadUatiag  ciitnit  },  e,  h,  b.  The 


Marconi  Toned  9rfl«ra. 


ccniden~<r  i  UNually  Lcydcn  jar<,  of  about  25 
nil  f.ir.id  rapacity,  may  a!*i.  t  c  adjustable  / 
is  an  induction  coil.  A.'  is  a  Morse  key  and  B  it 
a  sioraKc  haiiery  of  fi%'e  or  six  celts.  The  re* 
cciving  apparattt*  and  eireuit^  are  ilhistnted  In 
FiflT.  17.  As  in  Fig.  16l  A  Is  the  wrtical  wire, 
atr.ichrd  at  lower  cnn  to  an  inductance  coil  tr. 
The  coils  />  and  s  s  constitute  what  is  tmnt-d  a 
*jigKer,*  or  hoistcr;  it  is  in  fact  a  type  of  *stff 
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oa^  transformtr  and  is  u&ed  to  increase  ihe  cffi- 
cicnqr  ot  the  anMiatiu  by  cuhandng  the  clccuo- 
■lotivc  foraes  acting  ttpoo  the  coherer;  vnSiing 

of  the  fact  that  ihvTv  is  a  •node*  of  electro- 
motive force  and  a  '  loop"  of  current  at  the  foot 
of  the  vertical  wire  —  that  is,  at  that  ptiiiit  the 
electrostatic  energy  is  at  minimum  while  electro- 
magnetic energy  is  at  maximum.  K  is  the 
ilarconi  fiiinKS  coherer,  which  is  in  series  with 
the  lcooadar>'  coil  x  j  of  the  ji^'Kcr.  A  nnall 
coodmser  e  is  connected  as  shown,  fonwag  m 
ihort  path  for  the  otetllatory  outcntt  via  the 
coherer,  since  for  momentary-  currents  the  c  ri- 
denscr  is  practically  a  conductor.  <  i-  ck  are 
small  choke  coils  ( rc.ilU-  iiiduv!;4n< f  ooil>). 
which,  being  virtually  opaque  to  rapid  osciUa* 
tiona  of  current,  direct  the  osdlbtory  current* 
acroat  condenser  e,  thereby  precluding  any 
diversion  of  these  currents  through  the  relay 
R.  This  is  a  polarised  relay  of  from  1,200  to 
10,000  ohms  resistance,  in  the  circuit  of  which 
is  a  sin>:lc  cell  b.  The  relav  is  usually  inclosed 
in  a  cylindrical  case  to  exclude  dust.  Some  of 
the  relays  used  fur  this  work  will  respond  to  a 
current  of  ^ahs  of  an  ampere.  In  practice  this 
relay,  the  jigK^^i'.  the  coherer  and  tapper  are  en- 
dosed  in  a  meul  sheathed  box  to  prevent  thcae- 
tion  of  external  electric  waves  apon  the  coherer. 
F(ir  (lu-  same  reason  the  local  coiuacts  of  the  re- 
lay and  taiper  are  shunted  with  rc-i-taiicci,  not 
shown  in  the  fi'4Utr  The  Morse  key  employed 
is  nuk&ivc,  with  front  and  l>ack  contacts  which 
are  insulated  from  one  another.  It  is  provided 
with  a  lante  vertical  ebonite  handle  to  protect 
the  operator  against  shocks.  The  use  of  the 
coherer  for  oonunerdal  luc  has  been  displaced 
by  more  modem  devices. 

The  Fleming  Long  Distance  Transmitting 
CircttiU — In  Fig.  18  is  shown  diagrammaticallpr 
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M  arranKemrrit.  dr-ismed  ly  Prof.  J  A  Flem- 
ing for  the  M.ir.uiii  \^iriU«s  Telegraph  Com- 

i>any.  to  be  used  in  lon^  distance  transmission, 
n  the  figure.  I>  is  a  SOU  or  \,QiX>  wolt  alternating 
camoC  fCMfBlOr  of  10  or  20  kilowatts  capacity, 
and  havuw a  frequency  of  about  SOpcr  second. 
T.  r  and  7*  are  transformers.  The  prinarv 
circuit  of  7  is  io  series  with  the  generator  D. 
and  the  roils  i.  i*.  The  transformer  T  nrises 
the  eiectritmotive  force  f<i  afout  \olts, 
rhartcinK  the  condciivrrs  i  .  which  discharRC 
across  spark-pap  S,  'cttitii:  np  oscillations  of  a 
hi^h  order  in  the  oscillating  circuit  "  V  C.  T. 
Thr»e  OMdllations  are  attain  tran  formed  to 
higher  voltage  in  ihc  scoondary  of  V,  which  in 
torn  eharirr*  rondenser  (r,  and  this,  in  disehargo 
in^r  iti  '111-  (I-  ill.i'iiv  circuit  CI',  S*.  C,  7^.  'ill 
fiir:lit  r  ih'  rc.iso  the  electromotive  force  thrown 
Up<'ii  ilu'  \trfKal  wire  nr  wins  .-f  The  esti- 
mated electromotive  force  otitaaned  at  the  verti- 
cal wifS  in  lUs  Way  is  about  lOD.Onn  voUs  The«e 
an  of  glass  iancrscd  in  oil  and  the 


transformers  are  of  ^WCHU  COOktriKtlon  10 
withstand  these  high  orcssnres  and  to  i^ve  Ac 
desired  capacity  and  inductance    To  avoid 

dircctiv  opening  and  closinp  the  prirnar^.  :;r 
cuit  ot  the  transformer  T.  the  two  choke  c.<u> 
«.  r,  having  movable  iron  core.  m.  m  ,  arc  placed 
in  that  circuit  The  iron  core  m  u/  »'  is  so  id- 
justed  that  as  much  current  as  may  safely  \< 
passed  ihrotiuh  the  primar>'  of  7  shall  nonnalh 
flow  in  the  circuit.  The  core  M  of  i  is  inserted 
•0  its  full  length  in  the  coil,  and  its  inductance 
is  sufficient  to  stop  all  flow  of  alternating  enr- 
rcnt  in  the  circuit  This  rril  may.  however.  '< 
short-circuitid  1  y  the  ki  >  K.  in  dot  and  dash 
siKtialinK,  at  which  tittus  thi.  current  attain»  'A% 
full  value.  Hence  the  circuit  is  not  opened  la 
the  usual  sense.  Imt  t<o  a\i<ul  sparking  the  coo* 
tact  points  of  kjqr  iw  may  be  ianmersed  m  .  il. 

In  Fig.  18a  is  shown  theoretically  a  type  of 
trai:smittinK  apparatus  .ind  circuit-  not*  em- 
ployed in  ordinary  ship  and  Uuid  »uuuu».    6  if 
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is  a  motor-generator  controlled  by  a  motor 
starter  not  sihown.  The  motor  is  usually  mi^ 
plied  with  current  at  1 10  volts  pressure.  The  ge»- 
crator  G  may  develop  from  110  to  500  or  more 


▼olts  as  desired.  QiT  is  the  spark-gap 
gap  type),  K  is  a  Horse  key  in  the  pnmar>-  cir- 
cuit of  the  transformer  7  Speci^rlly  dc^t^ed 
keys  for  this  work  will  open  the  circuit  without 
excesuve  sparldng  with  a  i.urreni  of  25  amperes 
and  110  v>/Its  The  \oltaj;c  in  the  oscillation 
circuit  C.>Or,  QS,  may  be  raised  to  10,000  volts 
or  more  by  the  tnaafofiBcr  T.  C  fcyresent*  a 
battery  of  Lcydcn  |an  or  condensers.  The 
osdllMon  circuit  is  connected  by  hwse  coopbng 
to  the  aerial  ^1,  by  means  of  osdllatioo  traw 
formers  07.  The  oscillation  t  ransformers  in 
sorrii-  f:iscs  consist  of  two  independent  coil*  of 
heavy  bar  copper  wire  with  widely  separated 
spirals  and  with  one  of  the  coils  moxa'le  out- 
side of  the  other  for  varying  the  couphqg 
Clips  m  are  also  provided  whereby  more  or  kna 
of  the  coils  may  be  connected  in  the  cucom  for 
tuning.  L  is  a  tuning  indoetanee  in  the  aerial 
C  is  a  condenser  used  for  shon  wave  sii:na!irup 
It  may  l>e  cut  out  as  in  the  fipure  by  the  switch 
CS  A  is  a  hot  wire  ammrter  placd  ir  the 
aerial  to  show  when  oscillations  are  being 
thrown  upon  the  aerial  and  to  indicate  the 
Strength  of  current  therein.  Resonance  is  tn^ 
catcd  between  the  drcoiu  «%en  the  current  in 
A  IS  at  maximum.  5  is  a  safety  device  designed 
to  divrharue  excess  current  in  the  osrilbition 
circuit  to  ground  A  motor  startinc  arrange- 
ment for  the  moior-Kcnerate'r  is  showtl  and 
descnUd  in  the  author's  work  'WirclcM 
raphy  and  Telephony*  (page  103). 
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Wave  Motion,  Directive  Signaling  an4 
Direction  Finders.p-In  ordinary  wireleu  tele' 

^raph  signaling  the  electric  waves  are  radiated 

iium  the  antenna  in  every  direction,  as,  for  in- 
i'.ance,  the  HkIu  waves  from  a  lamp  on  a  pole 
are  radiated  in  even,'  direction,  Altcmpts  have 
been  nude  to  reflect  and  direct  electric  waves 
as  is  reflected,  but  Igr  means  of  metallic 
■irrort.  These  attempts  were  not  successful 
owing  to  the  difficulty  in  meeting  the  require- 
m:n  that  the  diameter  of  the  reflecting  mirror 
rr.u>t  be  large  in  comparison  with  the  length  of 
:hc  electric  wave  to  be  radiated,  and  that  the 
reilcctor  must  not  be  further  than  a  quarter 
wave  length  from  the  oscillator  or  source  of 
osdilations.  This  difficulty  results  from  the 
great  length  of  the  electric  waves  used  in  wire- 
less telegraphy  and  telephony.  For  instance,  in 
the  case  of  oscillations  of  100,000  per  second, 
over  9,S40  feet.  On  the  contrary  the  length  of 
light  waves  is  so  infinitesimal  tlut  the  smallest 
mirrors  possible  to  construct,  or  even  particles 
of  air,  are  large  by  comparison  with  light 
traves.  Some  success  has  been  met  with  in  the 
matter  of  directive  signaling  by  methods  dififer- 
tnt  from  the  mirror  reflection  metliod.  Before 
describing  some  of  these  methods  it  may  be  noi 
amiss  to  refer  brietly  to  the  theory  of  wave 
aotion. 

Wave  undulations  or  oscillations  of  sim^e 
Itamwmc  form  are  frequently  shown  graphic- 
ally as  a  sinttsoidal  curve,  or  «ne  wave,  de- 
rived, for  example,  from  the  motion  of  a  point 

on  the  surface  of  a  rolling  wheel,  or  from  the 
tracing  made  by  the  movement  of  a  pencil 
.'■oiitt  tn  a  rectangular  slot,  under  which  a  strip 
of  paper  is  drawn  with  a  uniform  motion,  the 
osallatory  movement  of  the  pencil  correspond- 
ing to  a  point  moving  back  and  forth  along  the 
diameter  of  a.  circle.  In  Fig.  19,  the  vertical 
bics  m  H  may  represent  such  a  bade  and  forth 

C  c 
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notion,  the  line  tlie  forward  motion  of  the 
vbeel,  or  wave,  and  x  x'  the  distance  covered 
hf  one  revolution  of  the  wheel,  this  correspond- 
ing to  a  wave  leaodi.  If  the  vertical  lines  in- 
46cate  the  to  and  iro  motions  of  die  medium  in 
which  waves  are  occurring,  the  length  of  a 
vertical  line  between  the  zero  line  AH  and  the 
point  of  intersection  of  the  curve  will  represent 
the  extent  of  a  motion  of  a  given  particle  of 
the  wave  at  a  given  point  and  instant.  This  is 
paphically  shown  by  the  horizontal  lines  i 
vertical  Knes  C  C  in  the  drele.  to  points 
''  a:  a  b'  on  the  curve.  When  used  to  represent 
in  alternatinK  current  wave  these  lines  indicate 
the  strength  uf  current  or  the  E.M.F.  at  any 
given  point  and  instant  of  the  cycle.  The  period 
of  a  wave  is  the  dme  taken  by  a  particle  to 
SMve  from  a  0ven  point,  say,  jr,  arotmd  the 
ctrde  to  point  X  aeain;  or  for  the  pencil  point 
in  the  slot  to  perform  one  to  and  fro  motion. 
Qo  the  solid  horizontal  line  this  as  stated  would 


corrcHtond  to  the  distance  x  x'.  In  >va\  c  motion 
il  is  ondemood  that  tbe  particles  oi  the  medium 
do  not  move  forward  with  the  wave,  but  merely 

rise  and  fall  like  chips  on  the  surface  of  a  pond 
as  the  waves  pass  under  them.  As  the  wave 
progresses  each  particle  ot  the  medium  in  turn 
rises  to  the  crest  and  drops  to  the  trough  of  the 
wave.  In  an  elastic  nudmm  it  is  assumed  that 
the  particle  as  displaced  irom  Jts  aero  position 
by  a  force  or  strain  which  it  resists  with  a 
coimter  force  tfrmcd  stress,  the  stress  var>"ing 
with  the  extent  of  the  displacement,  and  tending 
to  restore  tlie  particle  to  zero  position.  The 
position  of  a  point  or  particle  at  a  given  in- 
stant feblive  to  any  fixea  position  is  termed  the 
phase,  and  the  difference  of  position  of,  a  g^ven 
point  or  particle  relative  to  another  particle  dur- 
inp  its  motion  over  a  circle  is  termed  phase 
difTerence.  Thus  a  particle  at  b  will  pass 
through  point  C  in  advance  of  particle  a,  the 
direction  of  motion  being  as  shown  by  the 
arrow,  and  their  phase  difference  when  meaSi- 
ured  as  an  angle  will  be  equal  to  the  difference 
of  Ae  angles  made  bv  thetr  tadli  with  a  fixed 
line  A  x.  t^or  example,  the  difference  of  phase 
between  a  particle  at  C  and  one  at  x  is  90°,  or 
one-quarter  wave  length;  while  a  particle  at  C 
and  one  at  C  will  have  a  phase  difference  of 
180°  or  one-half  wave  length.  When  two  pat-  • 
tides  nass  through  the  same  point  at  the  same 
time  tncy  nave  no  phase  difference.  Any  two 
particles  one  wave  length  apart  arc  said  to  be 
m  the  same  phase,  and  two  waves  of  llie  same 
frequency  whose  corresponding  parts  are  mov- 
ing in  ^posite  directions  with  the  same  velocity 
ate  aaia  to lum a  riiase  difference  of  180".  For 
present  pniposet  tne  broken  curved  line  in  Fig. 
l9  may  oe  considered  to  represent  the  contour 
of  an  electric  wave,  while  tliat  portion  of  the 
curve  above  the  line  x  x'  may  represent  an 
electric  positive  force  or  sign;  that  below  the 
hnes  a  negative  force  or  sign,  and  the  magni- 
tude of  the  force  of  tfw  wave  at  a  given  point 
and  iaataat  may  be  r^reseated  by  the  Icngtii 
of  the  vertical  linct  betwedi  x  jr  and  their  m- 

tcrsection  with  the  curve.  In  this  view,  waves 
of  difTerent  or  equal  phase  and  nia;<nuude  and 
agreeing  or  Opposing  in  direction  or  sign  may 
be  caused  to  assist  or  neutralize  one  another, 
more  or  less;  some  instance  of  whidi  will  be 
given  herein,  and  analogous  instances  of  whidi 
may  be  found  in  textbooks  on  light  and  sound. 

Electric  Wave  Localizer.—  A  device  due  to 
John  Stone  Stone  lor  detei mining  the  direction 
from  which  wireless  telegraph  signals  arc 
emanating  is  shown  in  Fig.  20,  theoretically.  In 
the  figure  F  V  represents  vertical  wires  placed 
on  a  common  axis  a,  and  in  series  with  which 
are  coils  of  wire  x  y  respectively.  These  coils 
are  so  wound  that  when  oscillations  of  equal 
strength  and  direction  simultaneously  pass 
through  them  from  wires  1'  V'  the  coil  r, 
which  is  in  inductive  relation  to  those  coils, 
will  not  be  affected  When  the  oscillations  in 
coils  X  y  are  in  opposite  directions  or  differ  in 
strength  coil  z  will  be  affected.  Coil  jr  is  in 
series  with  detector  d.  condenser  C  and  tel^ 
phone  receiver  /.  In  order  to  obtain  the  maxi- 
mum effects  of  the  wave  energy-  the  wires  V  T" 
in  this  arrangement  are  placed  the  distance  of 
half  a  wave  length  apart,  which  distance  can 
be  ascertained  by  means  of  a  wave  meter.  As- 
sumiog  the  length  of  the  arriving  waves  to  be 


uiyiii 


90  Itct,  «he  wire*  29  feet  apart,  and  iliat  their 

phae  is  in  the  line  of  motion  of  the  advancing 
wave,  the  wires  will  receive  the  waves  at  a 
phase  diffcrrn  t  of  180°  or  half  a  wave  length. 
Hence  the  oscilbtionj  in  the  wires  due  thereto 
will  be  of  cfjiial  sircocth,  sajr,  10,  as  indicated 
in  tlie  figure,  bvt  opposite  ia  ngn,  or  direction, 
fa  «oBe  M  %  wA  w  coil  «  wfll  be  inductively 
«g||en4  O  »  MMtoiM  •ttent  If  ike 
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are  so  nx>ved  that  the  dittaace  between  them  is 
Icia  than  hall  a  «avt  Icagdl  nvn  in  the  re> 
^ective  wirci  nar  stiB  be  oppoaitc  bat  the 
•trcngtb  in  cadi  will  not  be  eqial.   Uras,  if 

wire  V  is  moved  to  ihc  point  indicated  by 
dotted  Une  n,  the  force  ot  the  wave  i'  will 
sull  be  10+,  while  at  \"  it  will  l  o  :.  tha::  10  — 
and  the  osdlbtion  current  strength  in  coil  x 
will  be  gffealV  than  that  in  coil  v,  and  detector 
4  will  be  cnergiaed.  Or  keeping  tiie  wires  half 
a  wave  leuRih  apart,  bat  tticatinf  them  oa  tfie 
axis  a  until  this  plane  i*  perpendicular  to  the 
front  of  an  advancing  wave  having  at  a  Ktven 
instant  a  force  of,  say,  lO-f-,  it  will  fall  on  both 
wires  as  indicated  bv  line  m  where  the  turce 
•ad  lita  are  eooaL    OidHatioin  of  eqpd 


PM.1L 


■trenftb  and  dircclioa  will  Hwn  he  «et  tip  in 
the  vertical  wires,  the  effect  of  which  r>n  the 
coil  r  is  nil,  owinr  to  the  differential  winding  of 

the  d  tK  r  v  To  dctrrmme  then,  the  direction 
t'f  .irrtvini:  wnNr"*  it  is  <>\\\\  nr<"r<.<jry  to  turn 
the  wirr^  \\  J"  on  their  a  tintil  the  com- 
bined force*  of  the  osciilaiuins  in  outla  m  jr 


upon  *  are  tero  wMdl  will  be  when  the  pUae 

of  the  wire?  ii  at  richt  angles  to  the  directioa 
of  the  arriving  wavrs  According  to  Mr.  Sie^ne 
the  apparatus  of  th:>  dr  . ire  has  never  ^•e'-ti 
used  viith  a  wave  length  exactly  twice  the  dis- 
tance between  the  two  aerials  or  vertical  wires 
V  V.  The  obiect  in  baviag  ^  wave  lca«A 
equal  to  twice  (he  idd  distance  is  dat  sadi  aa 
arrangement  gives  nMUrimom  intensity  of  sig- 
nals, the  signals  tmder  all  conditions  being  a 
m.iximum  when  the  plane  of  the  waves  is  at 
right  anclc*^  to  a  plane  down  through  the  Mrn 
antennx,  the  rifmals  being  canceled  in  'he 
coils  XV  when  the  plane  of  the  waves  is  para'  el 
with  tne  plane  passing  through  the  vcrT:ral 
wires.  Cbnsnlt  U.  S.  Patent  No.  IV^XX^  VKL 
covering  Ais  device. 

Bent  Antennae  in  Phaullf  Wlrdcss  Sig- 
Baling. —  De  Forest  states  tfiat  by  using  a 
vertical  wire  to  which  is  attached  a  ptstited 
horizontal  wire  sipnals  are  received  hv  means 
of  the  detector  in  the  vertical  wire,  "he  I'-^j'li 
of  which  signals  appear  to  vary  according  »s 
the  position  of  die  wires  approadi  or  depart 
from  a  position  of  paraUdism  '  "  * 
tion  of  travel  of  the  waves.  The  vattaos 
rangements  of  T  and  L  antennae  so  largely 
plo)rrd  for  capacity  on  shipboard  and  in  land 
stations  correspond  more  or  less  to  the  fore- 

foin^  device  but  practical  experience  d<->es  not 
efinitely  indicate  that  in  ord:rar\-  shiT'-  ard 
working  the  sigittls  are  affected  favorably  or 
otherwise  as  regards  the  directive  effect  on  sig- 
naling bgr  sach  arrangement  of  the  aerial  wim. 

lurwni  has  .made  mmieroas  ezperimcBts 
relative  to  directive  wireless  sicr.aling  and  has 
found  that  by  placing  a  lame  n'jmt)cr  of  wires, 
arranged  as  an  L  aerial,  or  bent  antenwr,  and 
with  the  npen  end  pointing  away  from  the  dt»- 
t.int  ^tati  n  the  directioti  of  effective  radiatioe 
may  be  largely  controlled  {  also  that  by  nsmg  a 
similar  antenox  the  reception  of  signals  is  much 
ia^roved.  Braai^  Arton  and  others  hav«  aito 
caperiaicntcd  with  direcdve  wirdeas  tdcgra^^ 
devices,  an  account  of  which  may  be  foaBd  m 
textbook:*  on  wireless  telegraphy 

Bellini-Tosi  Directive  Wireless  Signal 
Systeaa  and  Direction  Finder.— The»« 


a  triaagoUr  nearly  dosed  aatia]  draril 
of  rotation  oa  its  axis,  using  a  traaaainrr  aad 

receiver  somewhat  wmilar  to  those  atrrady  dr- 

scriTx-d     l.ike  other  experimenters  B^llim  wk 
Tosi  fornid  that  the  stren«th  of  rrtrivrd  %-t 
nals  was  a  m.'** '.nv.im  whrti  the  plane 

tnaogular  transautuag  orcaai  was  placed  la  the 
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direction  of  th«  receiving  station,  and  that  upon 
tuniiiv  the  triangle  on  its  axis  directing  its 
plaae  sway  from  that  station  the  strengu  of 
signals  sradually  weakened  and  was  always  teio 
wbeo  tne  plane  was  at  right  angles  to  that 
station.    To  avoid  the  difficulties  involved  in 
the  use  of  movable  aerials  for  directive  pur- 
poses the  inventors  devised  the  plan  of  usinj^ 
two  sets  of  triangular  aerials,  placed  at  right 
angles  to  one  another,  as  outlined  in  Rgl.  21, 
22,  23  in  which  IV  E  indicate  the  two  upper 
sides  of  one  triangle  and  A"  .S'  similar  sides  of 
the  other  triangle.    In  connection  with  this  ar- 
mngement  of  aerials  a  device  termed  a  radio- 
goniometer n  u*  C  is  utilized  in  which  will  be 
seen  a  certain  resemblance  to  the  Stone  localizer 
pre\'iously    described.     The  fadio-p:onionieter 
consists  of  two  fixed  Coils  m  w  at  nght  angles 
to  one  other,  and  of  a  central  coil  C  moyable 
on  a  pivot  in  any  direction  within  the  coils 
K  to.    When  used  for  transmitting,  the  coil  C, 
Figs.  21,  23,  is  the  primary  of  an  oscillation 
transformer  with  two  secondaries,  n  w.  When 
used  for  reception  of  signals,  as  in  Fig.  22,  coll 
r  becomes  the  secondary  of  two  primaries  n  xu. 
The  fixed  coil  n  is  connected  with  aerial  wires 
A"  S;  fixed  coil  w  with  aerials  H/  E.   When  the 
device  is  used  as  a  transmitter^  if  it  is  desired 
0  transmit   signals  in  the  direction  of  the 
plane,  of  say  N  S,  the  primary  coil  C  is  nuncd 
Oil  its  pivot  until  it  is  parallel  with  ooil  n,  at 
h;ch  time  inductive  effects  will  be  inappreci- 
«i  Ic  in  ciiil  tf.  but  will  be  a  maximum  in  coil  n, 
and  the  direction  of  transmission  will  be  N  S. 
If  the  primary  coil  be  placed  ^araliei  with  coil 
«  the  direction  of  radiattott  will  be      £.  If 
it  is  desired  to  send  signab  in  aiv  direction  be- 
tmcR  tV  N  or  ES,  this  is  eflPected  by  placing 
coil  C  tfi  the  desired  position  in  which  case  each 
coil  N  w  will  be  acted  upon  proportionately  to 
its  angle  with  coil  C,  and  the  direction  of  radi- 
ation will  be  a  resultant  due  to  the  combination 
of  the  two  dectromagnetic  forces  developed 
tnr  the  coils  n  «r,  wttaily  accordingto  the  law 
Of  die  parallelogram  of  forces.  In  Fig.  21,  for 
instance^  with  coil  as  shown,  the  resultant  direc- 
tion would  be  as  indicated  by  the  dotted  lines 
r.   The  length  of  the  tliick  lines  N  E,  respec- 
tively, represent  the  assumed  magnitude  of 
tht  component  forces  in  the  direction  indicated 
bK  those  lines;  or  if  the  ooil  C  be  tamed  in  the 
erection  of  dotted  or  resnltant  fine  t,  the  inag- 
r.itude  of  the  component  force  due  to  coil  w 
Aould  be  reduced  by  the  amount  indicated  by 
the  intersecting  dotted  line  at  /',  while  the  com- 
ponent force  due  to  coil  n  would  be  indicated 
qr  the  dotted  line  n*.  Reversely  when  the  radio- 
goniometer is  Used  as  a  receiver  or  direction 
Indcr,  Fig.  22,  the  incoming  wave  fronts  will 
'all  on   the  closed  aerial  oscillation  circuits, 
\irtually  as  slated  in  connection  with  Fig.  20. 
Thus  if  an  arriving  wave  front  is  in  the  plane 
of  N  S,  coil  n  only  will  he  affected  and  coil  C 
is  Inmed  bv  the  operator  until  maximum  cur- 
rent or  signals  are  obtained.  If,  on  the  other 
hand,  the  wave  front  is  advancing  from  a  direc- 
tion midway  between  A'  and  /",  the  coils  n  w 
will  be  equally  affected  and  the  bast  position 
^or  ooil  C  will  be  as  indicated  by  tbc  dotted 
>ine  n  \n  Fig.  21.  The  foregoing  described  de- 
vice derives  added  importance  fron  the  fkct 
that  it  forms  the  basis  of  the  now  well-known 
Marconi-Bellini-Tosi  Direction  Finder.  (Con- 


sult Weagent,  <9latic  F.liminator»).  This  and 
other  direction  finders  are  likely  to  be  of  great 
ntiUty  in  enabling  the  navi^tors  of  air  ships  to 
obtain  their  bearings  when  m  fooii  etCt  «tc.  For 
example,  assuming  that  certain  nmd  stations  are 
instructed  to  send  out  prearranged  signals,  the 
navigator  by  means  of  a  direction  finder  on  his 
ship  can  quickly  ascertain  his  direction. 

Statics  and  Atmospheric  Interference  in 
WMtM  Tdagnphy.—  Marconi  found  during 
his  esscfUBcats  tnat  daylight  vras  imnical  to 
long  dittanoe  wirdess  telegraphy.  In  odier 
words,  that  signals  could  be  received  at  a  mudi 

freatcr  distance  at  night  than  in  the  daytime, 
t  is  supposed  that  this  is  because  ionization  of 
the  air  is  greater  in  daylight  than  at  night  and 
that  the  ionized  air  of  the  atmospliere  absorba 
move  or  kss  of  the  long  waves  employed  in 
tram-oceanic  wireless  telegraphy.  Marconi  ob- 
served that  the  effect  of  ionization  of  the 
atmosphere  was  not  noticeable  to  an  injurious 
degree  at  distances  less  than  500  miles. 

It  has  long  been  known  that  atmospheric 
dcobid^  can  be  drawn  from  yoints  above  the 
earih'a  surface  bar  means  of  a  wire  tipheld  in 
the  air.  This  is  due  to  the  fkct  tiiat  rae  upper 
layers  of  the  atmosphere  are  statically  charged 
with  electricity  to  a  point  of  electric  potential 
difTerinK  from  that  at  the  earth  s  surface.  The 

f rounded  aerial  wire  lends  to  equalize  this  dif- 
erence  of  potential  and  currents  of  electricity 
discfaaise  throush  it  to  earth.  The  aerial  wire 
nsed  ia  wildsss  telegraphy  similarly  acts  as  a 
medium  of  discharge  for  atmospheric  clec- 
tridty,  and  In  so  doing  produces  currents  of  elec- 
tricity that  have  been  the  source  of  much  inter- 
ference with  the  operation  of  wireless  teleg- 
raphy and  telephoiqr.  This  particular  source  * 
of  external  intcrferencn  can  be  measurably 
obvbted  by  (fiscotmecting  ^e  wireless  aerial 
from  the  cable.  Lightning  storms  and  Snow- 
storms also  set  up  interference,  but  they  do  not 
constitute  a  ver>'  serious  obstacle  to  the  opera- 
tion of  wireless  telegraphy.  The  foregoing  and 
other  dectrical  disturbances  encountered  in 
wireless  telegraphy,  are  known  under  the  gen- 
eral names  of  "statics,"  "X's*  or  "strays,"  and 
certain  types  of  such  disturbances  have  hitherto 
made  the  succe*ful  operation  of  trans-oceanic 
and  long  distance  wireless  telegraphy  generally, 
very  dimcult.  The  effect  of  the  discharge  ox 
atmospheric  dectricity  by  way  of  the  aerial  wire 
to  earth  is  termed  "hissing."  Other  types  of 
static  interference  are  termed  respectivdy 
"clicks"  and  "grinders." 

An  electrical  source  of  interference  due  to 
■strays*  or  dectromagnetic  waves,  probab^ 
caused  bgr  variations  in  the  dectrical  condition 
of  the  atmosphere,  prodtices  disturbances  in  the 
wireless  receiving  apparatus  sufficient  to  render 
signals  unreadable  while  the  disturbances  last. 
These  effects  are  very  pronounced  in  the  tropics 
and  are  much  less  noticeable  in  winter  than  in 
sunmier  or  temperate  zones. 

A  number  of  devices  have  been  used  to  par- 
tially eliminate  the  effects  of  statics,  the  most 
common  beiiiL'  the  placing  of  a  small  air  gap 
in  the  aerial  wire,  across  which  the  static  cur- 
rents pass,  thereby  diverting  them  from  the  re- 
cdving  aoparatus.  For  short  distances  this  de- 
vice is  ot  «}se. 

Tn  avoid  -^tatir  efTerts.  Fessenden  devised 
the  plan  uf  divided  circuits  shown  in  Fig.  24i 
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A  1$  the  aerial  P  B'  are  branched  circuiis  from 
the  aerial,  coupled  diflPerctitially,  to  a  detector 
circuit  C.  C.  C  T  is  a  head  telephone  receiver 
The  assumed  operation  of  this  device  was  that 
if  one  of  the  branch  circuits,  say  B.  be  attuned 
to  arriving  sifmals  and  the  other  branch,  B'  be 
not  to  attuneil.  the  attuned  circuit  would  re- 
spond to  a-  signals  while  the  untuned 
hnnch  woul  respond,  and.  further,  that 
the  static  currents,  brtng  forced  vibrations, 
would  pass  throng  both  branches  in  equal 
stretigth  and  would,  therefore,  cancel  each  other 
in  the  difTcrented  coils.  It  has  been  pointed  out, 
however,  that  the  static  currents  are  also  re- 


if 
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Pic  24. —  Pcaenden  Interference  Prrvwitar. 

sponsivc  to  tuning  of  the  bratKhes  to  different 
rates  of  oscillation  which  prevents  the  desired 
cancellation  of  the  static  currents  in  if  /?',  hence 
the  static  noises  will  be  heard  in  the  receiver. 
Con>cquently.  any  apparent  benefit  derived  from 
this  arrangement  mu^^  be  due  to  the  loose 
coupIiuK  of  the  circuits,  which  diminishes  the 
8tren^;th  of  the  static  currents. 

Dicckman  dcsigiicd  a  protective  shield  of 
wires  to  be  placed  over  and  around  the  wires 
of  an  /,  antenna  to  cut  off  the  static  currents 
from  the  aerial  and  di\ert  them  to  the  earth. 
This  device  is  expensive  since  it  practically  du- 
plicates the  regular  antennx,  but  it  largely  di- 
verts atmospheric  currents  from  the  a<rial 
prfiper.  It  does  not,  however,  divert  horizontal 
elect romannctic  stra\s  from  the  antenna. 

Weagent  Aoti-Sutic  Device.— The  prin- 
ciple involved  in  this  device  is  the  outcome  of 
\\  eauent's  remarkable  discovery  that  the  statics 
producing  the  greatest  iiiterterence  in  wirelos 
telegraphy  arc  not  parallel  with  thi  wa\c>  due 
to  radiation  from  wireless  telegraph  stations, 
Inil  are  vertical  in  direction.  It  is  hryniid  the 
scope  of  this  article  to  (rive  more  than  a  liri«  f 
description  of  the  methods  which  Mr.  Weagent 
has  m\ented  to  avail  of  this  discovery.  For  a 
full  description  thereof  the  reader  is  referred 
to  the  Inumal  of  the  Institute  of  Radio  F.nci- 
neers.  March  l*M«< 

(iranting  the  aernracY  of  Mr  Weajrent's 
assumption  as  to  the  vertical  direction  of  static 
currrnis  or  waves  the  dirrrtion  of  their  propa- 
Katinti  will  l>e  at  right  angles  to  that  of  ad- 
vancing wireless  telegraph  «ave>  The  problem 
was  then  to  separate  the  wireless  signal  waves 
from  those  due  to  statics  in  the  antenna  cir- 
cuit 

The  Weairent  arrangement  of  drctiits  and 
apparatus  to  elleei  this  result  it  sh<  M-n  ihinrtti- 
call>  in  l-ig.  2h,  the  eaplanation  ot  wluch  will 


perhaps  \>c  simplified  br  refererKe  to  the  de- 
scripuon  of  the  Stone  Direction  Finder,  ar>d 
the  Ilellini-Tosi  goniometer,  herein.  For  his 
purpose  Mr.  Weagent  arranged  two  loops  /, 
of  aenal  wires  supported  on  poles,  the  rreeis- 
ing  station  being  at  .Y  The  length  of  each  loop 
is,  say,  three  miles,  although  the  inventor  has 


Pk.  25.—  Weacent  Antt-StAtk  Syitcm.    Two- Wire  Aevulk 

experimented  with  loops  of  varying  lengths 
less  than  three  miles.  The  snstaining  poles 
are  JO  feet  high.  The  wires  of  the  lo<>p%  are 
spaced  15  feet  apart  on  the  poles  Flarh  loi.p 
is  c«)nnected  at  .Y  in  series  with  a  condenser  C 
and  one  primary  coil  p,  p'  of  a  radio  goni- 
omeier,  the  secondary  coil  s  of  which  in  tarn 
is  coupled  with  the  tuning  coil  Ic  of  a  wireless 
receiving  circuit  containing  the  usual  s^ariahle 
condenser  m.  detector  d,  battery  ft  and  tele- 
phone receiver  T.  Variable  inductances  •*  and 
resistances  r  are  placed  in  the  loops  L  L'  for 
adjustment  purposes.  The  coil  s  may  be  rotated 
into  a  desired  position. 

The  vertically  moving  static  waves  are  in- 
dicated by  the  downward  arrows  a  a.  the  elee- 
tromagtietic  waves  due  to  wireless  sq^als  are 
indicated  by  the  horizontal  arrows  a  a  Since 
the  static  waves  cut  both  of  the  loops  strouK 
uneously  the  currents  set  up  by  them  in  the 
primary  coiU  f  P'  of  'he  goniometer  <  be>n( 
wound  oppositely  to  each  other)  are  in  phase 
and  produce  no  effect  on  the  seeomlar>-  c^nl 
s  of  that  apparatus.  Rut  the  arri\-ing  signahnc 
waves  cut  the  respective  loops  at  different 
times  with  the  result  that  the  currents  set  op 
thereby  are  not  in  phase  and  a  prepcmderatrrn 
current  is  produced  in  one  or  other  of  the 
primary  coils  of  the  goniometer,  which  tndtiees 
a  current  in  the  secordary  t  of  those  roils  that 
is  heard  in  the  detector  circuit  as  in  ordtnarr 
wireles*  irlrvraph  operation. 

Mr.  Weagent  in  his  paper  states  that  to 
obtain  tuning  in  the  loiips  an  inductance  mil 
i,  i  of  30  millihenrys  is  placed  in  the  upper 
wire  of  each  loop  and  best  results  are  ohiained 
when  this  inductance  is  pbced  near  the  mid- 
dle, whrn  the  tuning  is  at  a  maximum  .\ 
similar  coil  placed  in  the  lower  wire  of  a  looy 
effeiMs  no  change  in  ttining.  F.xperin»enu 
showed  that  a  o^il  of  .1>  millihmrss  was  best 
for  a  wave-length  of  I2,<Tnn  meters  while  a  rrtl 
of  fixe  millihetiry>  gave  best  results  for  a  ^lHV 
meter  wave.  Both  values,  however,  were  satis- 
factory for  either  length  of  wave  with  loofs 
three  miles  in  length. 

While  the  f(>reg<>ing  dev  ice  Was  ^ficaooss 
in  grtiing  rid  ol  the  vertical  static*  'rrrard 
gnnders,  it  was  found,  in  lonc-coniinued  lesa 
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made  by  Mr.  Wca^'ent  with  a  two-wire 
aerial  system  installed  at  Lakewood,  N.  J., 
that  the  interference  due  to  clicks  or  horizontal 
n-avcs  could  not  be  altogether  eliminated  by 
ihc  two-wire  loop  arrangement.  Mr.  Wcagent 
defines  the  initrfercnce  termed  grinders  as 
that  which  produces  in  the  telephone  receiver 
a  continuous  rattle  with  occasional  crashes,  and 
it  is  more  noticeable  in  warm  than  in  cold  sea- 
sons. On  the  other  hand  clicks,  which  are 
widely  spaced  crashes  in  the  telephone,  are 
more  noticeable  in  cold  weather,  but  they  are 
not  so  continuous  in  their  action  as  grinders. 
For  instance,  it  was  found  that  with  the  two- 
wire  loop  arrangement  clicks  interfered  ma- 
terially with  the  reception  of  signals  em.-inating 
from  such  comparatively  low  power  sUtions  as 
Clifden,  Ireland,  and  the  Eiffel  tower,  and  that 
anv  plan  devised  to  reduce  the  effect  of  the 
clicks  also  weakened  the  signals.  On  the  other 
hand  the  clicks  were  not  of  sufficient  strength 
unduly  to  impair  signals  received  from  the 
more  powerful  stations  at  Carnarvon,  Wales,  or 
Nauen,  Germany. 

By  means  of  another  device  due  to  Mr. 
Weagent  and  shown  in  Fig.  26,  it  became  pos- 


coils  r,  resistances  r  and  condensers  C  shown, 

are  made  to  neutralize  or  balance  the  static 
and  click  currents  picked  up  by  the  receiving 
aerial  L,  L,  before  reaching  the  vacuum  tube 
detector  circuit  A.  The  rotary  goniometer  coil 
S  is  coupled  to  the  detector  circuit  A  at  o'  and 
to  the  receiving  aerial  L  L  at  a.  Circuit  A  is 
also  coupled  to  the  receiving  aerial  L  via  a' 
and  a  This  device  allows  the  current  signals 
from  distant  stations  to  be  received  at  normal 
strength  and  without  static  or  cHck  interfer- 
ence, during  all  hours  of  the  day.  !l 
It  is  claimed  by  Mr.  Wcagent  that  con- 
tinued use  of  his  static  cUminator  has  shown 
beyond  question  that  its  performance  is  not 
occasional  or  accidental,  but  is  reliable  and 
consistent  With  this  system  of  reception  trans- 
Atlantic  radio  telegraphy  can  now  be  carried 
on  free  from  interruptions  cau.sed  by  statics 
of  any  kind,  excepting  only  that  due  to  local 
Hghtning.  Further,  the  barrier  in  the  way  of 
radio  telephony  is  by  means  of  this  system  also 
removed,  inasmuch  as  statics  have  interfered 
with  radio  telephony  to  a  much  greater  extent 
than  with  radio  telegraphy.  Improvements  have 
been  lately  perfected  by  means  of  which  radio 
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Pig.  26. —  Wc^ent  Ttiroc-Wire  Aeruil  Static  Eliminator  Syatem. 


siblc  to  eliminate  the  statics  due  to  clicks  to  the 
extent  that  the  signals  from  the  weaker  Euro- 
pean stations  were  easily  readable.  Since  it 
was  demonstrated  by  the  experiments  referred 
to  that  the  two-loop  aerial  picked  up  vertical 
static  waves  and  horizontal  elcctrornagnetic 
waves,  Mr.  Weagent  conceived  the  idea  of 
utilizing  the  two-loop  aerial  as  a  tank  or  re- 
ceptacle for  the  static  waves  that  prodtice 
grinders  and  clicks,  and  then  aN-ail  of  these 
waves  at  a  given  instant  to  balance  out  by 
suitable  means  the  practically  similar  waves 
developed  in  a  third  aerial  that  would  con- 
stitute the  receiving  circuit  proper  in  the 
manner  now  to  be  described. 

In  Fig.  26  SJ.  SI.  comprise  the  two-wire 
aerial  tanks  for  this  purpose.  The  instruments 
and  circuits  at  the  receiving  station  are  indi- 
cated within  the  dashes.  The  receiving  aerial 
proper  is  the  long  horizontal  wire  L  L,  which 
\s  suspended  on  the  same  poles  as  the  tank 
aerials  SL  SL.  The  function  of  SL  SL  as 
intimated  is  to  accumulate  and  supply  at  a  de- 
sired instant  currents  due  to  grinders  and 
clicks  which  by  suitable  adjustment  of  a 
goniometer  S,  P,  P',  and  of  the  inductance 


messages  may  be  successfully  received  from 
across  the  Atlantic  Ocean,  with  apparatus,  in- 
cluding the  entire  equipment,  and  miniature 
aerials,  so  comparatively  diminutive  that  they 
may  be  placed  on  a  lecture  platform. 

Comments  on  Trans-Atlantic  Wireless 
Telegraphy. —  The  Great  War  interfered  ma- 
terially with  the  free  use  of  wrelcss  telegraphy 
and  during  the  term  of  the  war  the  govern- 
ments of  the  various  nations  of  the  world 
exercised  complete  control  of  its  operation 
over  land  and  sea.  The  following  remarks  con- 
cerning the  status  of  trans-Atlantic  Wireless 
telegraphy  arc  drawn  from  an  article  in  the 
'International  Cable  Register  Supplement,*  by 
E.  B.  Pillsbury. 

"Regular  message  traffic  has  been  trans- 
mitted between  Europe  and  America  by  Wireless 
telegraphy  continuously  for  over  eight  years 
liy  means  of  a  duplex  circuit  between  Clifden, 
Ireland,  and  Glace  Bay,  Cape  Breton,  that  is. 
messages  between  those  points  are  transmitted 
in  eitlier  direction  simultaneously.  The  trans- 
mitting and  receiving  apparatus  are  not  placed 
in  one  station  but  in  separate  stations  a  num- 
ber of  miles  apart,  connected,  by  land  lines, 
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uhich  make  it  possible  to  localize  the  sending 
and  rrccivuii;  operators  in  the  one  room.  The 
receiving  instnimcnis  are  coupled  to  two  dis- 
tinct aerials,  one  nf  which  is  used  for  receiving, 
while  the  other,  known  as  the  balancing  aerial, 
is  so  arranKi°<l  tliat  it  is  practically  unaffected 
by  the  signals  from  the  distant  station  from 
which  it  is  expected  to  receive.  The  ctTcct  pro- 
duced by  the  balancing  aerial  on  the  receiving 
apparatus  by  the  adjacent  transmitter  is  equal 
and  opposite  to  that  produced  thereby  through 
the  receiving  aerial  which  is  tuned  to  the  wave- 
length of  the  signals  it  is  desired  to  receive. 
The  latest  type  of  the  Marconi  receiving  ap- 
paratus greatly  minimires  the  atmosphere  inter- 
ference to  which  wireless  transmission  over 
long  distance  was  particularly  exposed  in  the 
early  days.  The  signals  arriving  in  Glace  Bar 
from  riifdcn  are  as  a  rule  easily  read  through 
any  ordinary  eleciric  atmospheric  disturbance. 
The  strengthening  of  received  signals  has  made 
possible  the  cmplov-ment  of  recording  instru- 
ments which  not  only  give  a  permanent  record 
of  the  received  messages,  but  are  also  capable 
of  operation  at  a  much  higher  rate  of  speed 
than  would  be  obtainable  by  an  operator  re- 
ceiving by  sound  or  sight.  The  method  em- 
ployed for  this  purpose  is  to  insert  into  a  gramo- 
phone the  wireless  telephone  whereby  the  re- 
ceived dot  ajid  tlash  signal*  are  impressed  on 
the  wax  cylinder.  These  signals  may  thus  be 
recorded  at  nKiximum  speed  and  afterward  l»c 
removed  to  another  gramophone  that  mav  be 
speeded  down  to  the  capacity  of  the  reccfving 
operator.  A  high  rale  of  transmission  of  sig- 
nals is  attained  by  the  used  of  a  Wheatstone  au- 
tomatic transmitter  (see  Texecraphy)  using 
perforated  paper  tape." 

While  the  war  has  interrupted  the  free  use 
of  wireless  telegraphy  and  telephony  it  has  at  the 
same  time  made  demands  upon  the  engineers  of 
this  country  and  Europe  in  the  direction  of  im- 
provements in  these  arts  that  have  no  doubt  pro- 
duced practical  results  that  would  not  other- 
wise have  been  forthcoming  in  years.  This 
has  been  remarkably  true  with  regard  to  the 
improvements  in  vacuum-tube  apparatus  and 
the  results  obtained  thereby  in  the  service  of 
the  United  States  Signal  Corps.  For  this  serv- 
ice alone  the  production  of  high  quality  stand- 
ardired  tubes  has  been  at  the  rate  of  over 
1,000.000  per  annum.  For  interesting  data  on 
this  subject  consult  a  lecture  given  by  Ma j. -Gen. 
George  O.  Squier  before  the  American  Insti- 
tute of  Electrical  Engineers,  10  Jan.  lOlQ,  on 
•Aeronautics  in  the  United  States  from  the 
Beginning  of  the  War  to  the  Present  Time.* 

The  Marconi  Wireless  Tele^ph  Station 
at  Belmar,  N.  J. —  The  luiilding  shown  in  the 
foreground  is  the  operating-room  of  the  st:ltion. 
It  is  over  82  feet  in  length.  This  station  is 
intended  to  commimicafe  with  the  hieh  power 
station  at  Carnarvon.  Wales  The  ma<ls  shown 
are  300  feet  in  height  and  extend  westward  one 
mile  from  the  shore.  The  n»om  containing 
the  tuning  apparatus  is  over  80  fret  long.  The 
messages  received  and  transmitted  from  this 
(tatinn  are  sent  to  and  from  the  Marconi  offices 
in  Itrond  street.  New  York,  by  automatic  tele- 
graph appamtus.  Similarly,  messages  are  re- 
ceived and  transmitted  from  the  Marconi  office 
in  London  to  the  high  power  station  at  Carnar- 
von. 
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Mam/ai  Vrtn\rm  Sutioo  at  Belmar.  N  J. 

Proposed  Pan-Americmn  Wireless  Chain 

of  Stations. —  It  has  recently  been  announced 
that  the  largest  wireless  station  in  the  world  ii 
to  be  constructed  near  Buenos  Aire*.  South 
.America.  This  will  lie  one  of  a  series  of  wire- 
less stations  designed  to  connect  the  United 
States  with  all  the  important  countries  of  Sooth 
America,  including  Argentina,  Brazil,  Uruguay, 
Chile,  Peru  and  Ecuador.  Mexico  and  Cula 
are  also  to  be  placed  in  wireless  communicatioa 


Tt  b  un«!er«tr«y1  that  the  lofty  tnww«  from  wfucfitW 
ialt  will  be  ik-uiui  in  the  Siiitb  Ammcmn  mtupm  wiTt  ^  «t 
the  w'  f-^uptv  rtinR  tvpe.  •onMvhat  mmlar  to  th*  ftr'i^  m 

with  these  cotmtries.  The  South  Americaa 
wireless  system  will  connect  at  New  Yortt 
with  trans-Atlantic  wireless  to  Great  Britain. 
Scandinavia  and  Russia  and  at  San  Franctjco 
ikith  the  Hawaiian  l<lands  and  thencr  with  the 
Orient   In  the  United  States  the  sy»tcm  «il 
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u  nncct  with  the  2SjDQD  ttalka*  of  iIm  Wdtcm 

Union  land  lines. 

The  aerials  of  the  proposed  station  at  Buenos 
Alio  will  be  supported  by  self-supporting 
towers  corresponding  to  the  towers  of  Ibe 

po\vcrful  station  at  Arlington,  Va.,  which  are 
illu-trattd  in  the  accompanying  illustration. 
Further  details  of  this  projected  chain  of  wire- 
less stations  will  be  found  in  Tht  lyireUsS 
Age  < August  1918). 

BiUiognplqr*—  Procecdinn  of  Institute  of 
RaAo  Engineers;  Buefaer,  E.  R,  ^Practical 
Wireless  Telegraphy'  and  'Vacuum  Tubes  in 
Wireless  Communication*;  Fleming,  'Principles 
:  Elcctric-Wavc  Telegraphv'  ;  ib  ,  'Elementary 
Manual  of  Radio  Telegraphy  and  Radio  Tele- 
|ihonx> ;  Maver,  William,  Jr^  ^Wirdcss  Tel«K> 
and  Tdqpbony.^ 

William  Maver.  J«., 
Author  of  ^Amencatf  Trlegrap-hy.'* 

TELEKI.  Samuel,  Count,  African  ex- 
plorer: b.  Saromberkc,  Eastern  Transylvania. 
1845;  d.  March  1916.  He  won  a  distinguished 
place  on  the  roll  of  African  explorers  by  his 
expedition  of  1886-89,  during  which  Lake 
Rudolt,  fourth  in  size  of  the  great  lakes  of 
Equatorial  Africa,  was  for  the  first  time  sighted 
by  white  men.  The  existence  of  a  great  lake 
in  the  unknown  area  between  the  Victoria 
Nyansa  and  Abyssinia  had  for  some  years  been 
rumored,  and  after  the  route  in  this  dircctloa 
had  been  opened  up  by  Joseph  Thomson's 
journey  through  Masailand.  Cotmt  Teleld  was 
the  first  to  take  advantage  of  this  open  road. 
He  not  only  made  his  way  to  the  lake,  but 
traced  it  to  its  northern  extremity,  bringing 
back  valuable  observations  on  the  geography, 
ecology  and  ethnology  of  die  country  traversed. 
He  nade  varioas  stuMquent  jotuncgrs  in  Africa 
smi  the  E^st.  bat  restddnji  in  no  ftn^ier 

geographicnl  di<;covery. 

TELEMACHUS.  t«-l«niVlri«s  in  the  Ho- 
meric Trojan  War  cycle,  a  son  of  Ulysses  (q.v.) 
and  Penelope.  He  was  still  in  die  cradle  when 
Us  fadier  went  to  the  Trojan  War.  When  his 

father  had  been  absent  from  home  ahout  20 
years,  Telemachus  was  urged  by  Athena 
(Miner\'a),  who  appeared  to  him  in  the  giiise 
of  Mentor,  a  friend  of  Ulvsses,  to  go  and  seek 
him;  and  as  the  place  of  his  residence  and  the 
r:iase  of  his  long  absence  were  then  unknown, 
he  visited  the  courts  of  Nestor  and  Mendaus  to 
obtain  information.  He  afterward  returned  to 
Ithaca,  where  the  suitors  of  his  mother,  Penel- 
f?^".  had  conspired  to  murder  him;  but  he 
escaped  their  treachery.  His  father  had  arrived 
in  the  island  two  days  before  him,  and  w;is  then 
in  the  house  of  Eununis.  a  faithful  swineherd. 
Tdonacfaus  is  the  hero  of  Fcnelon's  famous 
ramance  *Les  Arentures  de  T£16naque>  from 
which  the  word  •Mentoi*  has  been  adopted 
into  provcrhinl  use.    See  Tfei.fM.\nuE. 

TELEMACHUS,  a  Syrian  monk,  who,  in 
die  time  of  the  Emperor  Honorius,  about  400 
A  O^  leaped  into  the  arena  of  the  Coliseum  and 
attempted  to  separate  the  Riadtators.  He  lost 
his  life  at  the  hands  of  the  enraged  populace, 
but  the  occurrence  is  .said  to  have  influenced 
Honorius  to  discontinue  gladiatorial  COmbati^ 
which  he  did  soon  afterward. 

TtfLdf AQUB.  a  romance  by  P^ielon. 

'Telemaque*  is  in  form  a  novel,  and  relates 
the  adventures  oi  Telemachus  in  search  of  his 


father,  Ulysses.  In  its  6owery  poetic  style, 
however,  and  in  its  division  into  24  books,  it 
suggests  the  epic  poem  rather  than  the  modem 
OOveL  It  is  basea  upon  the  0<l^yssey  of  Homel- 
and uses  the  mytiumwy  and  introduces  many 
of  the  characters  of  that  poem.  Its  intention 
was  primarily  didactic.  It  was  one  of  several 
works  that  Fenelun  wrote  for  the  instruction 
of  the  young  Due  de  Bourgogne,  grandson  of 
Lonis  XIV,  whose  tutor  he  was  (168^95).  By 
his  experiences  ^nd^obaervalioo  during  his  wa»> 
de  rings,  in  various  lands  and  among  different 
peoples,  aided  especially  by  the  wise  comments 
and  interpretations  of  Minerva,  who  accom- 
panies him  in  the  form  of  Mtiitor,  the  young 
Telemachus.  future  ruler  of  Ithaca,  and  through 
him  the  future  ruler  of  France,  received  those 
lessons  on  the  ptoper  conduct  of  li£e  and  cft> 
pecially  on  the  duties  of  a  Idng  and  on  sound 
principles  of  government,  which  were  calcu- 
lated to  prepare  them  for  the  responsibilities 
of  their  nigh  stations.  It  is  a  striking  mark 
of  the  honesty  and  independence  ol  Fenelon 
that  these  lessons  arc  singular^  uberal  ano 
modem,  and  contain  implicitly  a  sweepii^  in- 
dictment of  the  government  and  pohcies  of 
Louis  XIV.  *T61cmaque*  has  often  I  ccn  trans- 
lated into  English.       Arthur  G.  C.^^^lELD. 

TELEMETER,  any  one  of  various  instru> 
ments  designed  to  measure  the  distance  of  oIk 
)ect8  more  or  less  remote  It  is  used  by  sur- 
veyors and  engineers,  where  rapid  work  is 
necessary  and  a  fair  amount  of  accuracy  re- 
quired, on  the  battlefield  to  determine  ranges, 
etc.,  where  it  is  usually  called  a  range-finder. 
One  form  is  a  recording  apparatus  elec- 
tricallv  connected  with  a  distant  meteoro- 
logical or  other  instrument.  The  surveyor's 
telemeter  is  better  known  as  a  stadia,  and 
consists  of  a  mounted  telescope  with  horizontal 
cross-wires,  which,  when  in  use,  intercept  the 
divisions  upon  a  graduated  rod  held  by  an 
assistant  at  the  distant  Doint.  The  reading 
multiplied  |>y  the  *  factor*  of  the  instrument 
sives  die  distance. 

TELEOCEPHALL,  that  is,  (Gr.  ri^tof) 
complete  (Gr.  Ke<pa>.'^)  head.  A  name  applied 
by  some  authorities  to  a  group  of  fishes  em- 
bracing most  of  the  teleosts.  or  true  bony  fisheiL 
especially  those  bearing  a  full  compknvtnt  Ot 
cranial  and  opercular  boae$,  with  the  amerimr 
vertebra  separate. 

TELEOLOGY  (Greek,  ulos.  «end»  or 
^purpose*)  denotes  a  mode  of  explanation  ia 
accordance  with  which  the  warM  as  a  whole,  <tt 

particular  forms  within  it,  arc  regarded  as  due 
to  the  realization  of  some  end  or  purpose  on  the 
part  of  some  intelligence  existing  either  in  the 
world  or  outside  it.  Thus  we  might  account  for 
the  various  arrangements  of  the  physical  tmi- 
verse  —  the  distribution  of  land  and  watti',  the 
movements  of  the  heavenly  bodies,  the  ehsogca 
of  the  seasons  —  by  referring  them  to  some  end 
that  the  governing  power  of  the  universe  is 
thereby  achieving,  as,  for  example,  the  preserva- 
tion and  comfort  of  mankind.  Or  we  might  ex- 
plain the  structure  of  an  organism  or  of  any  of 
Its  parts  by  reference  to  the  purpose  that  it 
serves,  es»  for  example,  the  presence  of  fish  in 
the  sea  through  their  usefulness  to  man  as  food, 
or  the  striKture  of  the  eye  through  the  actual 
service  that  it  renders.  It  is  natural  to  assume 
that  everything  has  been  made  for  man  and  to 
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regard  all  thin&s  as  exisHnf;  for  his  service  and 
convenience.  Inat  *even  the  cork-trees,*  as 
HcKcI  rrninrkcfl  in  sntiririnp  ihis  \icw.  "have 
been  prtxluccd  in  order  that  wc  may  have  stop- 
pers lor  otir  bottles  •  TrleoloK>  does  not  al- 
mys  adopt  this  narrowly  antbropoccntric  point 
of  view.  Bat  the  very  essence  oi  its  procedure 
li  to  postulate  the  cattotencc  of  some  intdUsible 
ends  or  purposes  In  flie  world,  and'ta  read  the 
vnrtous  natural  phenomena  hy  reference  to  these 
ends.  It  is  thus  explanation  in  terms  of  fitia! 
causality,  rather  than  m  terms  of  efficient 
causes  or  mechanism.  Teleolop>'  seeks  to  make 
ddttgs  intelligible  bf  showinR  their  relation  to 
an  end  that  is  being  realized;  it  answers  the 

Siestion  «Whjr?*  or,  •For  what  pnrfKMe?* 
echanism,  or  explanation  by  efTicient  causes, 
on  the  other  hand,  knows  nothing  of  .t  purpose. 
It  shows  how  the  result  h.is  actually  bttn  pro- 
duced by  the  operation  of  natural  causes,  acting 
according  to  invariable  laws.  It  explains  by 
answering  the  question  "How?*  It  is  well 
known  that  there  has  been  a  constant  conflict. 
Uiroughout  the  whole  history  of  thought,  be- 
Iween  teleological  and  mechanical  modes  of  ex- 
plaii.uioi)  linked,  this  may  be  said  to  Ik  ihc 
supreme  (iue>ti()ii  at  issue  in  all  philosopliy.  Is 
the  w<irl(l  and  all  th.it  it  contains  merely  the 

natural  product  of  efficient  causes  acting  with- 
out any  intdHgenl  guidance,  or  is  there  some 
punoac  or  lortten  of  pupoies  bdng  realized? 
The  terras  fai  whidi  die  conflict  between 

teleology  and  mechanism  are  expressed  have 
been  modified  in  recent  times,  and  it  is  per- 
haps well  to  note  some  fundamental  difFcrcnces 
between  the  thouRht  of  the  prc%eni  time  and  the 
earlier  mode  of  conceiving  teleology.  The  older 
teleology  regarded  God  (or  the  gods)  as  a  being 
outside  of  the  world  who  in  an  external  way 
was  accomplishing  some  purpose  through  it,  as 
the  mechanician  uses  a  machine  to  accomplish 
his  purposes  From  the  mo<lern  point  of  \iew, 
God  is  iflcniicdl  with  the  ultimate  principle  of 
things  The  purpose  of  the  world,  if  any  intel- 
ligible purpose  exists,  is  not  something  super- 
imposed on  it  from  without,  but  an  inner  or 
ilwmMW  nt  purpose  lo  which  it  naturally  and 
everywhere  gives  enression.  The  general  ac- 
cc^nce  of  the  modem  doctrine  of  evohttion, 
with  its  natural  explanation  of  or^nic  forms 
and  modifications,  al  first  appeared  to  overthrow 
telcolog>  For  it  was  from  the  phenomena  of 
organic  life  that  the  defenders  of  tl»e  older 
ideology  had  drawn  thar  suooKCkt  proois. 
living  forms  and  proceflaet  S4  Ml  Mtn  cs* 
pitcahle  by  mechanical  process,  and  here,  «• 
particular  points,  it  was  supposed  ooc  cOIlM 
trac<  tlir  operation  and  determining  influence  of 
the  teleologiral  factor  The  Darwinian  theory 
doubtless  destroys  the  posMbilily  of  ronreiving 
teleology  as  a  particular  influence  lhat  occa- 
Sinnally  intervenes  at  special  points  in  the  prr<- 
««  of  Idhc  world,  superseding  and  doing  the 
woilr  of  eflkicnt  causes.  But  modern  thought 
has  come  to  realise  that  the  end  or  purpose  is 
not  somethini;  lhat  operates  here  or  there,  at 
p.irtienbr  fxMiits,  but  as  immanent  principle  is 
the  iinderKiitp  Tasis  of  fl>r  world  prr>crv>  a>.  a 
whole  In  other  w<ird«.,  tin  r.  •-  n.i  .ifii'.n-t  I>e- 
twren  teleology  and  mr  hanism  —  briweeti  ex- 
plantatioo  by  means  of  tmal  and  that  bw  means 
of  cAcicnt  cMtet  —  when  the  proper  sphere  and 
of  cadi  are  widtrsiood,  hm  it  it 


rather  true  that  as  mutually  complemcntanr  con- 
ceptions they  presuppose  each  other.  Modern 
lelcolop)-  admits  to  the  full  the  rights  of  me- 
chanical explanation  in  cverj-  field  But  it  in- 
sists (hat  the  facts  of  experience  and  the  nature 
of  our  intelligence  demand  that  we  shall  every- 
where no  beyond  thit  stanthwlnt  and  recognise 
an  imderhrtng  sgnMem  of  purposes  in  the  world- 
process.  The  two  modes  of  explanation  are 
thus  on  difTrr«  nt  planes,  and  opposition  between 
them  only  arises  from  failure  to  rtcogniie  thi» 
fact.  As  Lotze  says:  'The  true  source  of  the 
life  of  science  is  to  be  found  in  showing  how 
absdutely  tnrfvcnal  is  the  extent,  and  at  the 
lime  how  complctdy  limited  the  ai|ini6- 
of  the  mission  which  mechanism  has  lo 

fnttil  in  the  Niriutun-  of  rfic  universe* 

Both  a  mccbanii.il  am!  .i  k  li  (locu  al  v  ic.vof 
the  world  was  dev«  lop<  d  by  f  ircek  pinion*. pby. 
the  former  by  the  Aiomists.  ol  whom  l>cmo<ri- 
tus  is  chief,  the  latter  mamly  by  Plato  and 
Aristotle.^  The  influence  of  the  latter  thinkert, 
united  widi  the  general  spirit  of  the  Christian 
doctrines,  made  the  tclcological  the  prevailing 
mode  of  explanation  during  the  Middle  .\gc». 
The  pioneers  of  modern  thought,— fialiUo.  Ba- 
con. Pescartcs,  Gassendi.  Hohbes.  Spinoza  — 
worktd  I'lii  .incw  the  mechanical  iheorv.  mak- 
ing  it  a  powerful  instrument  of  ri search  by 
basiiig  it  on  exact  mathematical  principle^.  Thcjr 
were  strong^  oppoecd  to  uleology.  which  thor 
regarded  as  entirely  unable  to  fnnush  sdentifie 
explanations  of  tiatural  occurrences.  IxibniB 
was  p<  rhaps  the  first  thinker  in  modern  times 
wlio  s.iw  th.it  tilcnlivgy  and  nicchani-rn  can  1< 
rccuiKiled  by  properly  distinguishing  the  planes 
where  each  principle  has  its  valid  application. 
For  Kant  (whose  treatment  of  teleology  is  very 
important),  mwhanism  is  the  only  principle  tfmi 
we  can  confidently  apply  in  science  as  objec- 
tively determining  phenomena.  Teleolotpr.  oo 
the  other  hand,  although  a  nec<  ss.uy  >ur>)rctiv* 
thought  when  we  arc  dealing  with  organic  phe- 
nomena, caimoi  Ik"  affirmed  to  have  objective 
application.  Living  things  must  appear  to  as 
as  if  tiiey  were  determined  hy  aome  end.  bol 
we  can  never  say  lhat  this  puspoae  is  actaaVy 
present  outside  our  minds  in  the  ohfectivc  fhc* 
nomena  themselves  At  the  same  time,  while 
mechanism  is  and  must  nmain  the  sole  prin- 
ciple of  determination  in  thi  pliciionienal  wor'd, 
Kant  teaches  lhat  »c  arc  cfMigcd  to  postulate  a 
world  Ol  noumeiuti  or  more  ultimate  reahty 
where  teleology,  bv  ricok'uiiion  of  a  mural 
in  the  world.  !  e^onie>  the  final  drtcf^ 


mimng  principle.  (Sec  also  MscMANiaM).  Geo> 
suit  AAerTMax. .  *KaitsaUtat  and  Tdeokgie 

im  Srrrite  und  die  Wisscnschaft*  (in  XIarr 
SluJu  H.  Vol  I.  \  icnna  1904)  ;  Bosanquei.  B. 
'Meaning  of  TeIeolc»g\  '  (iti  '  Thk eedings'  oi 
the  British  Acadt  iny,  London  1'4)(j)  ;  Erhardt. 
l'"ranz.  '  Merli.itiisnuis  utu\v  Tclrologie'  (l.np- 
rig  IfW)  ;  JaiHt,  I'avil.  Filial  Causes'  (F-QB. 
tr.uis  l,^  W  Affleck.  New  York  ISJvJ)  ;  Windel- 
band.  'History  of  Pbilo  <  phy  * '  H6fldittL*His> 
tory  of  Modem  f*hno-"pliy ' ;  Spinosa.  'Edncs' 
(Appendix  to  V.\rx  1).  Kant.  'Critnjue  of 
Pure  Keasuii'  (lai'.cr  part  oi  ' Traiisci ndcijtal 
nialecltc');  'Critujuc  of  Judgment'  (Sctoni 
I'art);  Shoup.  "Micbanism  and  Tclculoo ' 
(IJWI)  J  F.  CanCMTox. 

Professor  of  Philosofky  omd  Dean  of  Ike  Crmd' 
iMlr  5rAoof.  ComrH  Vnieertkf. 
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TELEOSAURUS.     or  TBLEOSAU- 

RIDM,  an  (.xuiici  (^lhus  and  family  of  croco- 
diles (T.  cadoiiirnsts)   found  in  McWMOiC  diO> 

posit-s.    See  CRtK'nnn.E,  Fossils. 

TELEOSTOMI.   See  Ichthyou)Gy. 

TBLBPATHY.  the  transfer  of  diought 

from  one  mind  to  another  at  a  distance,  es- 
pecially the  sending  and  rccei%'inK  of  definite 
ideas  and  information  from  the  mind  of  one 
person  to  the  mind  of  another  person,  beyond 
die  reach  of  any  of  the  five  senses.  wiOiout 
any  mechaiucal  aid.  Tlie ,  qrmpatbetic  cooh 
mtinion  of  mind  with  mind  is  more  or  less  a|»- 
parent  to  all,  ^lUt  whether  this  can  be  expanded 
to  the  full  extent  of  the  definition  is  doubted 
by  some  physicists,  and  regarded  as  not  proven 
Others.  Within  recent  years,  the  study  of 
rvoyance,  spiritual  mcditmiship^  hj^lKI* 
tisro,  mind-rcadinf?  and  thought  transfemce 
in  general  have  led  some  eminent  scientists  to 
comrr.it  thcmsi  lvcs  definitely  to  the  existence 
of  such  phenomena.  It  appears  alw>  that  all 
niystics,  yogis,  thcosophi^t.s,  clairvoyants,  im- 
pressional  mediums,  and  seers  believe  in  telep- 
athy, and  many  of  ihem  have  written  volumes 
of  their  expencnoes  |tnd  those  of  which  thqr 
have  made  record. 

There  is  seemingly  no  end  to  records  of  ex- 
periences of  individuals  which  go  to  prove 
telepathy,  but  these  records,  to  be  found  in  every 
brge  tibraiy,  have  no  effect  on  the  mind  of  the 
floaterialist  who  insist*  diat  he  be  shown —diat 
it  be  made  apparent  to  one  of  his  five  senses  that 
mch  a  thing  exists.  In  the  very  nature  of  the 
case  it  ouRht  to  be  apparent  that  communica- 
tion by  means  outside  of  the  five  senses  cannot 
be  brought  and  put  upon  a  table  atid  exhibited 
for  the  benefit  of  people  who  want  to  see  and 
feel  them.  The  evidence  can  come  only  from 
those  people  who  have  developed  their  powers 
of  mind  and  thought  to  the  extent  of  being  able 
to  take  part  in  a  telepathic  communicalion, 
cither  to  send  or  receive  one,  or  both.  Even 
then,  a  sender  may  have  to  depend  much  on  the 
veracity  of  the  receiver,  and  the  receiver  on 
die  veracity  of  the  sender,  as  they  put  together 
their  experiences,  to  obtain  the  proof  of  telep- 
athy. When  two  persons  conclude  that  they 
have  had  telepathic  communication,  and  tell 
others  afiout  it  they  are  sure  to  be  discredited 
by  most  of  their  acquaintances,  who  conclude 
that  these  things  are  hallucinations.  No  pos- 
sible physical  proof  as  yet  can  be  adduced  of 
such  experiences.  If  telepathy  be  a  fact,  and 
we  Uve  on  after  death,  it  should  be  possible  to 
CCnnmunicate  tclcpathicaliy  with  tlu  (ie.id  And 
this  is  just  what  spiritualists  and  many  psychi- 
cal researches  believe  happens.  It  is  Z  Cttlious 
fact  that  those  who  doubt  communication  with 
^scarnate  intelUgences,  as  by  the  Otiija  board 
or  through  a  median*  arc  always  claiming  that 
the  phenomena  are  probably  produced  by  the 
minds  of  some  one  who  knows  the  facts  of 
the  messages  and  influences  the  medium.  Ob- 
viously if  mind  can  act  on  mind,  telepathy  is  a 
bet;  and  should  funuah  a  biidse  for  commimi- 
cation  lietween  the  world  of  the  dead  and  Hit 
living.  And  that  is  exactly  what  Sir  Oliver 
Lodge,  Camille  Flammarion,  Cesarc  Lombroso, 
Conan  Doyle  and  other  people  of  great  intelli- 
gence have  been  trying  to  inform  the  public  for 
a  nnndber  of  years.  But  tceanae  the  ewdenee 


cannot  be  handed  out  like  a  Sunday  newspaper, 
or  put  into  a  receipc  so  that  anybody  can  tele- 
path,  the  ^'material  scientists"  have  largely  re- 
fused credence.  Their  attitude  is  changing, 
however,  and  largely  through  the  work  of  the 
Psychical  Researdi  Societj^,  which  was  started 
with  the  idea  (in  many  minds)  of  wholly  di9> 

J roving  spiritualistic  phenomena,  and  has  after 
5  or  40  years  convinced  probably  all  of  its  active 
members  that  the  dead  live  on,  and  that  more  or 
less  communication  is  all  the  time  taking  place 
between  the  two  worlds.  It  was  under  their 
auspices,  a  few  years  asajthat  Prof.  Henry 
Sedgwick  investigaied  17,000  cases  of  appari- 
tions of  dead  persons  seen  and  reco|gnized  by 
friends  at  a  distance  at  the  time  of  decease. 
He  reported  that  the  result  showed  *coin- 
ddences*  440  times  as  numerous  as  they  should 
ittve  been  under  the  law  of  chance. 

Thought  is  a  power,  as  is  seen  when  great 
orators  sway  audiences,  or  as  history  discloses 
to  us  through  the  progression  of  an  idea ;  hence 
it  is  logical  that  thought  should  be  able  to 
manifest  itself  at  a  distance,  as  do  the  vibra* 
tions  in  radiography.  For  success  in  telep- 
athy two  minds  in  rapport  are  required,  or 
as  the  radiographer  would  say  *in  tune* ;  and 
h  seems  that  these  minds  usually  must  belong 
to  egos  sufficiently  advanced  that  they  know 
they  possess  minds  that  they  can  control,  and 
who  have  practised  this  control  until  they  can 
concentrate  on  a  given  thing  for  a  period  of 
many  minutes,  in  some  cases  hours.  Having 
acquired  this  power  of  concentration,  the  telep- 
ather  must  then  send  a  definite  sharply  d^ 
fined  thought  to  a  receptive  individual,  or  one 
who  is  in  known  harmony,  and  preferably  who 
has  arranged  to  have  his  mind  receptive  at  a 
given  time.  The  message  sent  should  consist 
of  concrete  ideas  rather  than  specifically  formed 
sentences  in  words.  Probably  meaningless  num- 
bers are  the  hardest  things  to  convey  telepathi- 
cally,  and  yet  nonbers  of  the  Psychical  Re- 
search Society  met  with  considerable  success 
in  sending  numbers,  and  a  lady  of  the  writer's 
acquaintance  found  the  combination  of  a  safe 
and  opened  it,  tiiough  previously  she  knew  so 
little  about  safes  that  she  did  not  understand 
that  the  knob  was  to  be  turned  alternately  to 
the  right  and  left.  Consult  ^Proceedings  of 
the  Sodety  for  Psychical  Research*;  Besant 
A.,  ^Thought  Power'  (1900);  Rider.  F..  *Arc 
the  Dead  Alive?'    (New  York   1909).  See 

Uyraormt;  Pstchical  RESE-vReit.  , 

Charles  H.  Cochrane. 

TELEPHONE,  The.  Introductory.— The 
word  "telephune."  derived  from  the  Greek, 
me^ans  "a  voice  from  afar."  Although  the  word 
has  sometimes  beoi  applied  to  non-electrical 
devices  for  eonvqdng  sound  by  mechanical  vi- 
brations, transmitted  dirough  tightly  stretdied 
strings  or  wires  by  means  of  diaphragms  con- 
nected thereto,  the  term  has  now  generally  come 
to  mean  (lu  electric  spiaking  telephone.  In 
all  electrical  telephone  systems  the  acoustic 
waves  of  condensation  and  rarefaction,  set  up 
in  the  air  by,  the  speaker's  votoe,  are  directed 
against  the  diaphragm  of  a  transmitting  instal- 
ment. This  transmitter  converts  these  acotistic 
waves  into  electrical  waves  of  the  same  fre- 
quency and  shape.  The  latter  travel  as  an  elec- 
tric current  of  varying  strength  over  the  tele- 
phone line  to  the  recernnK  instrument  I»  the 
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receiver  thr  electrical  waves  pass  throaf;h  a  coil 
on  a  maKtici.  The  var>-inK  field  of  magnetic 
force  which  the>'  produce  causes  motion  of  the 
iron  diaphragm  of  the  receiver,  acting  as  the 
armature  of  the  magnet.  The  motion  of  the 
receiver  diaphra^  sets  up  acoustic  waves  in 
the  air,  similar  m  friqurncy  and  form  to  the 
•waves  produced  in  the  air  at  the  sending  end 
by  the  voire  of  the  speaker.  These  acoustic 
waves,  impinging  upon  the  ear  of  the  person 
at  the  receiving  end  of  the  line,  reproduce  the 
words  of  the  speaker.    (Fig.  1). 

Invention  of  the  Telephone  by  ProfeMor 
Bell. —  Not  only  is  the  use  of  the  telephone 
greater  in  America  than  in  any  other  portion 
of  the  world,  hut  telephony  is  notably  an  Ameri- 
can art.  The  telephone  was  invented  in  Amer- 
ica by  Alexander  (jraham  Bell  and  substanti- 
ally all  of  the  important  contributions  to  the 
development  of  the  telephone  art  have  been 
made  by  Americans.  ^  Professor  Bell  was  a 
teacher,  at  Boston  University,  of  a  system  of 
visible  speech  for  deaf  mutes,  devised  by  his 
father,  who  had  studied  the  science  of  acous- 
tics deeply.  Father  and  son  had  made  together 
numerous  researches  into  t)ic  relations  which 
existed  iK  twecn  the  different  elements  of  speech, 
and  the  musical  relations  of  the  vowels.  Pro- 
fessor Bell  was  a  close  student  of  the  researches 
of  Helmholti,  and  his  studies  of  the  tatter's 
experiments  concerning  the  artificial  repro- 
duction of  vowel  sounds  by  means  of  electric 
tuning  forks  led  him  into  the  study  of  the  ap- 
pltcatton  of  electricity  to  acoustic  instruments, 
while  leaching  at  Boston  University.  Professor 
Bell  occupied  his  spare  time  in  efforts  to  realize 
his  dream  of  the  telephone,  and  also  in  experi- 
menting upon  a  system  of  harmonic  telegraphy 
designed  to  send  several  differently  tuned,  and 
therefore,  non-confficting  telegraph  messages, 
over  a  single  wire  at  one  time.  \\°hile  experi- 
menting on  the  harmonic  telegraph.  Professor 
Bell  had  before  him  continually  a  vision  of 
transmitting  speech  electrically.  In  the  summer 
of  1^74  he  made  a  sketch  of  his  conception  of 
a  speaking  telephone  which,  although  not  tried 
at  that  time,  l>ccame  a  part  of.  and  was  shown 
in,  his  first  patent  of  7  March  1S76.    (Fig.  2). 


Tk.  i  —  B«U'«  onnoKitinii  at  •  tpMidnf  Utaphmi*  in  tb* 
tummer  jI  Wt.  Kn  irn  m  the  '  Figure  7  "  UIcdImm 
htemtfe  to  dniKTUiled  m  R«U'i  patrat  <M  7  March  iK*6. 

His  conception  was  that  the  vibrations  of  the 
air  produced  by  the  voice  speaking  into  mouth- 
pircc  A  would  cause  membrane  />.  connected 
to  sieel  reed  C".  to  vibrate,  thus  indunng  an 
undulating  electric  current  to  How  from  coil  B, 
over  line  /: ,  through  coil  /•  at  the  recetnng  end 
to  ground  This  would  cause  the  steel  reed  at 
the  recet\-ing  end  lo  vibrate  and  to  transmit  'n% 
vibrations  to  the  receiving  membrane  /.  rausinff 
the  latter  to  produce  air  waves  correspondmff 
exartlv  lo  those  formed  by  the  voice  at  the 
•ending  end. 


On  2  June  1875.  while  experimenting  on  tiis 
harmonic  telegraph,  a  demonstration  of  the 
principle  on  which  he  had  based  his  proposed 
speaking  telephone  of  1874  was  suddenly  re- 
vealed to  him.  In  tuning  the  harmonic  receiver 
(Fig.  3)  it  was  Professor  Dell's  habit  to  press 


Pic  3. —  Trpc  o(  Hmrmnnic  Tdaeraph  Recrtrcr  wtnch  «a- 
expectadly  ivpruduced  for  Prufwur  Bell.  <«  2  June  117$. 
tb»  tw»ag  at  th«  ipnng  of  a  nmiUr  tnttrumrat  m  aor-tbar 
room,  thua  proring  its  capaMlity  aa  a  trt^fboM  ramv«. 

the  reed  closely  to  his  ear  to  determine  the  ac- 
curacy of  the  tuning.  While  doing  this  he  was 
startled  to  hear  the  twang  of  the  vibration  of  a 
steel  spring,  (joing  quickly  to  the  sendinf;  in- 
struments  in  an  adioining  room,  he  found  that 
his  assistant,  Mr.  Tnos.  A.  W  atson,  had  snapped 
one  of  the  springs  in  order  to  free  it  and  put  it 
into  vibration  again.  It  was  the  \-ibration  of  thu 
spring  that  Professor  Bell  had  heard,  the 
Mupped  spring  having  generated  an  alternating 
current  in  the  coils  of  the  sending  instrument 
which,  traversing  the  line  and  passing  througfa 


Pk.  4.— CfMMKtkin  of  Bell'i  ISnt  raal  toJapboM.  Kamm 
aa  tha  "  Oailoart"  trpa. 

the  coils  of  the  receiving  instrument,  had  canted 
the  tuned  reed  to  reprwluce  the  sound  made  by 
the  reed  at  the  sending  end.  Thus  was  the 
speaking  telephone  born  A«  Professor  BeH 
well  knew  that  the  instruments  which  could 
transmit  all  the  complex  vibrations  oi  one  Mond 
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Fif.  II — Box  Tefephone.  Cover  Rmorrd.  Made  in  June,  1877.  Equipped 
with  a  sheet  iron  Diaphragm  and  the  Watson  Hammer  Signal  or  "  Thumper."  First 
form  of  telephone  equipped  with  a  signalling  or  calling  device.  This  instrument  was 
u&ed  interchangeably  as  transmitter  and  receiver 


fig.  10  —  Bos  Telephone.    First  Style 


Fig.  15  — Bell  Box  Wall  Telephone,  August,  1877,  with  pole- 
pieces  and  mouthpiece  at  right  angles  to  the  magnet.  This  first  com- 
mercial form  of  wall  telephone  was  used  both  as  transmitter  and  receiver 


Fig.  12  Cross-section  of  Wooden  Hani 
Telephone  made  in  May,  1877,  frequent  y 
called  the  "  Butter  Stamp  "  receiver.  First 
commercial  form  of  Bell  Hand  Telephone. 
Dsed  both  as  a  transmitter  and  receiver 


Pig.  14  —  Cross-section  of  modem 
Bi-polar  Receiver 
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would  do  the  same  for  any  sound,  even  that  of 
speech,  this  experiment  revealed  to  him  the  pos- 
sibility of  accomplishing  the  desired  results. 
The  next  day  he  gave  instriictions  for  the 
makinj^  of  his  first  real  telephone,  known  as 
the  ■Gallows"  type.  (Fig.  4).  It  consisted  of 
a  framework  carr>nng  an  electro-magnet  with 
its  reed  armature,  the  free  end  of  which  was 
attached  to  the  centre  of  a  small  drumhead  of 
gold-beater's  skin.    A  mouthpiece  was  provided 


Pig.  5. —  The  Liquid  Tran»niitter.   The  first  imtrutnent  to 
uanamit  a  complete  articulate  telephone  mesttue. 

for  speaking  purposes.  With  this  instrument, 
speech  sounds  were  transmitted  over  a  short 
line  and  heard  by  means  of  a  second  instrument 
of  like  character.  From  this  time  on.  many 
forms  of  receivers  and  transmitters  were  ex- 
perimented with  until,  on  10  March  1876,  the 
jirsi  articulate  complete  sentences  were  trans- 
mitted. Professor  Bell  WoS  then  expcrimcniing 
with  his  liquid  transmitter.  (Fig.  5).  This 
instrument  consisted  essentially  of  a  diaphragm, 
capable  of  being  vibrated  by  the  voice,  to  the 
centre  of  which  was  attached  a  small  conduct- 


Pjc.  6. — Crt5«»-»ection  of  Bell'i  Tuned  Harmonic  Receiver. 


ing  rod  dipping  into  acidulated  water  con- 
tained within  a  small  cup  A  large  flaring 
mouthpiece  was  provided  and  the  whole  was 
suitably  mounted  on  a  frame  and  ba.sc  with 
connecting  terminals.  This  transmitter  was 
connected  in  series  with  a  battery  and  a  tuned 
harmonic  receiver.  (Fig.  6).  Undulatint; 
current  was  produced  by  the  change  in  re- 
sistance of  the  circuit  as  more  or  less  of  the 
rod  was  immersed  due  to  the  vibration  of  the 


diaphragm.  With  these  instruments,  Professor 
Bell  speaking,  and  Mr.  Watson  hstening,  the 
first  complete  articulate  telephone  message  was 
transmitted. 

On  9  Oct.  1876  the  first  reciprocal  conversa- 
tion took  place  over  an  outdoor  line,  two  miles 
long,  between  Boston  and  Cambridgcport,  Mass. 
The  instruments  (Fig.  7)  had,  as  diaphragms, 


Fhj.  7.  —Circuit  «nd  nMtnnnentt  u»cd  by  ProfcMor  Belt. 
9  Oct.  1876.  The  fint  time  that  satisfactory  and  sus- 
tained conversation  wm«  carried  on  by  electrical  meatn 
between  pertona  mi  lei  apart.  '••  J'  WKiJl 


thin  iron  discs  which  responded  to  the  voice 
vibrations.  Close  to,  but  not  touching,  the  cen- 
tre of  the  diaphra^  was  the  core  of  an  electro- 
magnet, the  windings  of  which  were  connected 
in  series  with  a  battery,  the  line  and  a  similar 
instrument  at  the  other  end.  With  these  instru- 
ments was  carried  on  a  sustained  conversation 
which  was  fully  reported  in  the  next  morning's 
papers  as  the  latest  startliner  scientific  achieve* 
ment.   ^*.4..; 


Pic.  8. —  Bell's  (>Tit<  tinia'i  It  iL  U:ix  Receiver.  1876. 

Professor  Bell  exhibited  his  telephone  inven- 
tions at  the  Centennial  Exposition  in  Philadel- 
phia in  1876.  There  he  (Icmonslrated.  before 
the  judges  of  the  exposition  and  a  large  number 


Fl<;.  O  -  Bell's  Sintjle  P'^lc  Merr.tirare  Teletihonc.  DcmiTi- 
strated  bcfiTc  th<'  judRes  nt  the  Centennial  Rxpcsition, 
iS  June  ISltt.  This  mftlrumcnt  wa»  utcd  as  a  trantnmtcr, 
the  receiver  used  being  the  Iron  Box  instrument  thuwQ 
in  Pig.  8. 
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of  people,  his  liquid  transmitter  (Fig.  5):  iron 
box  receiver  (Fig.  8);  single  pole  membrane 
telephone  (Fig.  9),  and  other  types  oi  instru- 
ments. As  a  result  of  this  exhibition  of  the 
telephone  its  fame  spread  rapidly. 

Work  of  Early  Investigator*  Preceding 
Ben. —  The  idea  of  appl>ing  electricity  fur  the 
transmission  of  sound  arose  as  soon  as  the 
effects  of  electric  telegraphy  were  observed. 
PaRc,  in  1S37,  discovered  that  a  magnetic  bar 
could  emit  sounds  when  rapidly  magnetized  and 
demagnetized.  Electric  vibrators  devised  by 
Macaulay,  Wagner  and  Net  f  and  adapted  to 
produce  musical  sounds  by  Fromenl  and  Pctrina 
in  1847  to  1852,  showed  that  the  transmission 
of  sound  to  a  distance  was  not  impossible. 
Bourseul,  in  1854,  suggested  that  if  one  spoke 
near  a  movable  disc  sufficiently  flexible  to  lose 
nunc  of  the  vibrations  ut  the  vuice,  this  disc,  by 
alternately  making  and  breaking  the  current 
from  a  battery,  might  cau^e  another  disc,  at  a 
distance,  to  execute  the  same  vibrations  simul- 
taneously Keis,  in  1870,  invented  a  musical 
telephone  that,  by  alternately  making  and  break- 
ing an  electric  circuit,  could  transmit  musical 
tones  over  a  wire  to  a  distant  point.  Rcis' 
work,  although  urged  as  an  anticipation  of  Bell, 
never  found  favor  in  the  courts  during  tlic  ex- 
tensive patent  litigation  that  followed  Bell's 
invention  because  his  scheme  was  based  on  mak- 
in|;  and  breaking  a  current,  which  cannot  trans- 
mit speech.  The  United  States  Supreme  Court 
said  *tu  follow  Reis  is  to  fail,  but  to  follow 
Bell  is  to  succeed  •  The  publication  of  Profes- 
sor Bell's  invention  brought  forth  many  claim- 
ants to  priority.  After  years  of  litigation  in 
which  the  state  of  the  art  and  the  claims  ot 
others  were  considered  exhaustively,  priority 
for  the  invention  of  the  telephone  was  finally 
awarded  to  Professor  Bell.  While  Professor 
Bell,  by  means  of  lectures  on  the  telephone,  was 
arousing  public  interest  in  his  invention,  devel- 
opment work  was  begun  to  make  the  instru- 
ments more  practical  for  general  use.  The  box 
type  (Figs.  10  and  II),  which  was  the  best 
form  thus  far  devised,  was  not  adapted  to  be 
held  in  the  hand.  The  inconvenience  of  the  box 
telephone  led  to  the  di  velupment  oi  a  style  of 
instrument  which  could  be  held  in  the  hand 
readily  and  used  for  transmitting  or  receiving 
as  desired. 

The  Receiver. —  Several  forms  of  receiver 

(hand  telephone)  employing  wotid  for  the  con- 
taiuiUK  case  were  produced  and  placed  in  pub- 
lic use  in  the  early  days.  Fig.  12  illustrates  one 
of  these.  This  type  was  subsequently  improved 
in  design  and  hard  rubber  replaced  wood  for 
the  handle  and  ear-piece,  (Fig.  13).  Thus 
far  ibc  receiver  had  one  pule-piece  and 
coil  placed  on  the  end  of  a  permanent  magnet. 
In  \XK)  the  lir»t  «>-pc  of  receiver  having  two 
pole-pieces  and  coils  was  developed.  The  bi- 
polar receiver  has  passed  through  a  long  period 
of  evohiiion,  each  successive  step  in  the  de- 
velopment increasing  its  talking  efliciency  or 
improving  the  mechanical  features  of  its  design. 
Fig.  14  shows  the  hi-p»>lar  receiver  in  inr  at 
the  present  time  in  the  Bell  System  Two  per- 
manent magnets  are  used  To  ihrir  poles  are 
welded  soft  iron  pole-pieee<  which  constitute 
the  core«  ul   the  electro  magnetic  coils.  Tlie 


supponing  cuf. 
of  nun-maguetic 
material,  is 
wdded  lo  the 
magnets  and 
corca,  thus  form- 
ing a  rigid  nnit 
which  is  mwuoi- 
ed  within  a  hard 
rubber  case  and 
ear  cap.  The  lat  - 
ter  clamps  the 
diaphragm  ftmv 
Iv  in  place  close 
to,  but  not  touch- 
ing, the  ptle- 
pieces.  F-  v  e  r  jr 
part  IS  made  of 
carefully  select- 
ed material. 
Oi.ituifactured  to 
extremely  accu- 
rate dimensions, 
an<l  ihr  whole  is 
assembled  and 
lestol  with  the 
utm(>>t  care  in 
ord' r  that  in- 
struments of  the 
irreaicst  attain- 
1  e  effieimcy 
1  mechanical 
•riT'Lrlh  ma)  f«e 
Miurcd.  In  all. 
over  SO  different 


Pi.. 


1 »  Ct  ^tectitm  al  inpfovvd  OJ**"*  ""^^  Styles 
.  :  .  I  T.  ic.  with  hAr4  ntbbtr  OI  receivers  have 
h*r..iw  i,u  \  c^T-imc  been  deveK.i>cd 

for  use  in  the  Bell  System.  Practically  all  of 
these  have  been  abandoned  in  favor  of  the 
latest  improved  type.  While  great  improve- 
rnenis  have  l»een  made  in  the  design  and  cfB- 
riency  of  the  telephone  receiver,  its  funda- 
mental electrical  principle  is  the  same  to-day 

as  when  in- 
vented !iy  Pru- 
f  cs»or  Hell. 
Outside  the 
Bell  S  >  »  t  e  m 
several  ditfer- 
ent  types  of  re- 
ceivers operat- 
ing on  the  same 
principle.  hut 
differing  «43me- 
what  in  details 
pf  const ructMXi. 
arc  used 

The  Trans- 
mitter.— In  the 
bcgioning.  the 
hanti  receiver 
type  of  ifutm- 
ment  was  alto 
used  as  a  trans- 
mitter. This 
was  »hunly  de- 
veiuped  inio  the  magneto  box  transmitter  (  Fig 
13)     Kxcept  for  very  shon  lines,  thu 


Pn.  16 


-Karly  form  at 
Timmnilttrr 


t>pc  of  transmitter  was  not  suiiicieitily 
ful  Tlie  solution  of  the  vitally  important  prob- 
lem of  improviiiK  thi^  pan  of  the  tciepboar 
system  gfevr  out  of  the  invmtion  of  tke  vari- 
abJe  contact  resistance  transmitter. 
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In  1877  Emile  Berliner  inverted  a  transmit- 
ter (Fig,  16)  having,  in  contact,  two  pieces  of 
metal;  one  stationary,  the  other  capable  of  be- 
in^  vibrated  by  the  voice.  The  principle  was 
this:  ui(h  two  bodies  in  contact  and  forminK 
part  of  an  electric  circuit,  if  the  pressure  on 
the  contact  be  increased,  the  electrical  resistance 
of  the  circuit  is  diminished  and  more  current 
flows,  whereas,  if  llie  pressure  be  diminished 
the  resistance  increases  and  less  current  flows. 
In  the  figure,  is  a  metallic  diaphragm  capable 
of  being  vibrated  by  the  voice.  This  diaphragm 
at  its  centre  is  in  contact  with  a  metal  ball  C. 
The  essential  contact  is  at  o.  Vibration  of  the 
diaphragm,  as  explained  above,  causes  corres- 
pondinf^  undulations  in  the  current  flowing  in  a 
circuit  mcluding  the  contact,  a  battery,  the  line 
and  the  receiving  instrument.  In  later  forms 
of  the  Berliner  transmitter,  carbon  contacts 
were  employed  instead  of  metal. 

In  1S77  Edison  invented  a  transmitter  (Fig. 
]/)  in  which  the  current  var\ing  element  con- 
sisted of  a  small  disc  of  carlion  (lamp  black) 
laccd  between  two 
1  lates  so  arranged  that 
ihc  vibration  of  a  dia- 
phragm varied  the  con- 
uct  pressure. 

In     1878  Francis 
Blake  invented  an  im- 
I'Ttant  improvement  in 
nlact   or   microphone  I 
iransmittcrs.      He  em-^ 
ployed  a  platinum  point' 


platinum  point  is  forced  against  the  diapbra^ 
centre  under  considerable  pressure  from  spnng 
^.   The  commercial  form  of  this  instrument 


Jill      •itiiit. iii>i<i 


ha.  17. —  CroM-cection  of  Edison  Carbon  Tnntmitter. 
Later  type. 

bearing  against  a  hard  carbon  surface.  Fig.  18 
is  a  cross-section  of  a  Blake  transmitter.  The 
platinum  point  K  is  l>orne  \ty  a  light  spring  A 


Fig.  21. — Crew  taction  at  modem  Solid  Bade  Trannnitter. 

(Fig.  19)  displaced  the  Berliner  and  Edison 
types  and  was  extensively  used  for  a  long  time 
as  the  Bell  System  standard. 

In  1880  an  English  clcrg>man,  Henry  Hun- 
nings,  invented  a  transmitter  employing  granu- 
lar carbon  to  secure  a  large  number  of  points 
of  microphonic  contact.  The  essential  feature 
was  a  thin  platinum  diaphragm  in  contact  with 
a  mass  of  granular  carbon  enclosed  within  a 
chamber  having  at  the  rear  a  plate  of  metal  or 
carbon  in  contact  with  the  granular  carbon.  In 
1885  Bell  engineers  improved  the  Hunnings 
transmitter  (Fig.  20)  By  using  a  horizontal  plat- 
inum diaphragm  A  and  a  gold-plated  electrode 
C  ^  dipping  into  the  granular  carbon.  While 
this  transmitter  operated  well  when  at  its  best, 
after  being  used  for  some  time  the  large  quan- 
tity of  granular  carbon  produced  an  insensitive 
condition  that  seriously  affected  its  efficiency. 

To  overcome  this.  A.  C  White,  in  1890, 
working  in  the  Bell  laboratories,  invented  the 
solid  back  transmitter  (Fig.  21)  in  which  the 
contact  clement  is  in  the  form  of  a  small  cham- 
ber (termed  the  "button*)  containing  two  car- 
lion  disc  electrodes;  one  fixed,  the  other  free  to 
vibrate.  These  electrodes  are  separated  by  a 
small  space  partially  filled  with  granular  car- 
lion.  The  fixed  electrode  is  rigidly  supported 
by  the  solid  backing  afforded  by  a  stout  metal 


The  hard  carbon  disc  C,  mounted  m  a  brass  i  bridge.  The  movable  electrode  is  firmly  at- 
cup  W,  is  supported  by  a  substantial  spring  S.  ^  tachcd  to  the  centre  of  the  diaphragm.  The 
The  platinum  and  carbon  are  first  brought  into  function  of  the  granular  carlxin  is  the  same  as 
light  contact  with  each  other  after  which  the  —  in  the  Hunnings  type  but  the  defects  of  the 

j-r~  latter  are  overcome.  This  instru- 
ment has  proved  so  perfect  in  its 
operation  and  so  satisfactory  in  its 
general  design  that  it  has  formed  the 
basis  of  all  the  best  tj'pcs  of  trans- 
,  mitter.  A  number  of  mt>difications 
from  the  original  design  have,  how- 
t  ever,  been  made  to  improve  its  elec- 
trical and  mechanical  features.  Fig. 
22  shows  the  construction  of  fhe 
"button"  of  the  modern  common- 
battery  solid  back  transmitter.  Over 
70  (Uffercnt  t>'pcs  and  st>'lcs  of  trans- 
mitter have  been  developed  and 
placed  in  service  by  the  Bell  system. 
Practically  all  of  them  have  been 
displaced  by  the  type  just  described. 
Transmitters  employed  by  inde^jend- 
ent  companies  operate  on  the  same 
fto.  10.—  Cum  ■action  of  «*rly  form  of  Lang  Diitance  Transmitter.      general   principle    as    thr    type  just 
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described  and  resemble  it  in  appear- 
ance. 

The  Induction  Coll.—  Coincidently  with  the 
introduction  of  the  variable  contact  (micro- 
phone) transmitter  came  the  application  of  the 
induction  coil  to  the  telephone.   Fig.  23  shows 


I  of  Gfwmkr  Bnttan  or  Ckll  for  Solid 

D.  Diapbnftn.  H.  Phiatn. 

p.  CtoMa  MctiW  ot  c*U.        B.  nnntiW  material. 
Fladbterincaf  nicft.  do»> 
Joint  bvtwwn 
■  and  cril  wmlla. 

the  oriffinal  trlrphonc  ciraiit  and  two  important 
steps  in  the  evolution  of  telephony  whereby  it 
became  possible  to  talk  over  greater  distances 
than  formerly.  In  the  simple  magneto  tele- 
phone circuit  A.  the  amount  of  electrical 
energy  transmitted  depended  on  the  alrihty  of 
the  telephone,  when  spoken  into,  to  smerate  a 
current  independent  of  any  outside  source. 
This  current  was  limited  in  strength  to  the 
small  amount  obtainable  from  the  vibration  of 
the  diaphragm  bv  the  voice.  B  in  Fig.  25  shows 
a  circuit  in  which  the  variable  contact  transmit- 
ters, the  receivers,  the  line  and  the  source  of 


3i. —  Thrvc  cWpa  ia  thr  rrotnikii  al  tht  UlrpbotM 

circuU 

energy  fl<itterr)  were  connected  tognher  in 
series.  With  this  arran»;rment  better  results 
were  obtained,  the  extent  of  improvement  de* 
pmdinti  on  the  voltage  of  the  battery,  the  con- 
ductivity of  the  line  and  the  current  ch;infnng 


capabilities  of  the  transmitter.  In  this  circuit 
the  transmitter  acted  as  a  valve  to  vajnr  tW 
energy  furnished  by  the  battery.  C  in  Fig.  23 
shows  the  use  of  the  induction  coil,  the  Utter 
consisting  of  a  bundle  of  iron  wires  surrounded 
by  two  separate  wire  windings.  Each  ti 
ter  is  placed  in  series  with  a  battery  and 
primary  winding  of  an  induction  coil 
of  a  few  turns  of  large  wire.  The  •ecoodUT 
winding  of  the  induction  coil,  contistinK  of 
many  turns  of  relatively  fine  wire,  is  connected 
in  series  with  the  line  and  the  receivers.  Ptac> 
ing  the  transmitter  in  a  local  circuit,  independ- 
ent of  the  line  circuit,  permitted  the  use  of  a 
low  voltage  battery  and  allowed  the  variation 
in  resistance  produced  by  the  transmitter  to  be 
large  in  cCMn^arisoa  with  the  total  resistance  of 
the  primary  circuit.  The  induction  coil  operates 
as  a  transformer.  The  relatiM-ly  large  variable 
current  at  low  voltage  in  the  primary  circnil 
is  transformed  into  a  small  current  at  high  vol- 
tage in  the  secondary  circuit  by  reason  of  the 
large  ratio  of  the  number  of  turns  in  the  sec- 
ondarywinding  to  those  in  the  primary  wind- 
ing. The  secondary  current  traverses  the  km 
with  less  loss  than  would  be  the  case  if  tbg 
curn  tii  were  of  l'>wcr  voltajre  but  larger. 

Signalling  Systems.—  W  hen  the  box  tele- 
phone was  hrst  employed,  the  nistom  was  to 
tap  on  the  diaphragm  with  a  pencil  as  a  method 
of  calling  the  party  at  the  other  end  of  the  bnc. 
Later  this  w  ■  T'  rseded  by  a  hand-operated 
hammer   mi  which   gave  a  vigoroM 

blow  on  the  diapliragm  that  was  trar 
telephonically  to  the  st.itinn  at  the  other 
of  the  line  (Fig.  11).  Tap  bells  were  also 


l>loyed  for  signalling  a<  were  ordinary  elecTTse 
vibrating  bclU  and  telcKraph  sounderv  Tb« 
need  for  a  reUahle  and  eif&cient  method  of  sic* 
nailing  was  realued  at  an  early  date  and  Wat- 
son developed  a  ringer  and  magneto-grneratof 
to  meet  this  need  The  rinper  fFlg.  24)  con- 
sisted of  an  electro-magnet  having  a  cmtrallr- 
ptvoted  polarized  armature  carrying  the  «irilccr 
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which  pbycd  between  two  gonRS.  PoUrizing 
tkt  irmaiare  made  it  responsive  to  the  rever- 
ak  in  polarity  nf  the  mafoict  when  alternating 
rnrrmt  passed  through  the  coils  of  the  latter. 
To  inmish  the  altrmatinK  ctirrcnt,  a  small 
■iCneto-electric  generator  (Fig.  25)  was  pro- 
tiiSrd.  consisting  of  a  powerful  permanent 
■agnet  canning  an  armature  capable  of  being 
rotated  by  a  wheel  which  the  calling  party 
tamed  by  meaiu  of  a  crank.  Figs.  26  and  27 
ikow.  in  diagrammatic  form,  the  principles  of 
the  btrst  t>"pes  of  pcncrator  and  ringer. 

Antotnatic  Switchhook. —  It  was  early  ap- 
^cTit  that  some  means  should  be  provided  for 
twitching,  to  and  from  the  line,  the  signalling 
ud  talkitig  drcuitt  at  the  sut>station  whenever 
It  was  desired  to  do  so.  At  first,  hand-operated 
•witches  were  used  for  this  purpose  but  it  was 


FM.  IT. 


found  desirable  to  make  the  switching 
cycration  automatic,  as  tuers  would  frequently 
Bve  the  hand-operated  switch  in  the  wrong 
fotitioo.  To  attain  this  end,  a  lever  switch 
ipon  which  to  hang  the  receiver  was  invented 
H.  L.  Rooso'elt  The  switch  was  operated 
qr  the  weight  of  the  receiver.  Fig.  28  shows 
m  early  tet  arranged  to  accomplish  the  desired 
fvpoae.  The  hook-switch,  in  its  downward 
potttion.  left  the  drcttit  free  for  the  incoming 
ripnl :  in  its  upward  position,  which  it  assumed 
yntm  the  receiver  was  removed  from  it,*  the 
contacts  for  talking  were  closed, 
and  30  illustrate  the  switchhook  ar- 
it  for  the  present  telephone.  Figs.  31 
and  32  show  the  circuits  controlled  by  the 
switchhook  for  a  standard  magneto  and  com- 
■Oft-tettery  substation  circuit  respectively, 
terics  and  Bridginf  Bella.— In  the  early 
after  the  development  ut  the  magneto-bell. 


or  •ringer,*  it  was  the  practice,  on  party  lines, 
to  connect  the  sets  in  series,  as  shown  in  Fig. 
33.  To  enable  the  ringer  to  operate  effectively 
it  was  necessary  to  provide  it  with  a  large  num- 


ber  of  turns  of  wire  As  a  resnlt  these  ringera 
possessed  considerable  impedance,  i.e.,  they  of- 
fered substantial  obstruction  to  the  telephone 


pio.n.— ! 


SobflUtion  CiradiL 


current,  seriously  affecting  the  ser\ice  between 
any  two  talking  stations.  The  more  ringers  in 
the  circuit,  the  i>oorer  was  the  talk.    To  improv« 


'fcLine 


H..,.L 

nOfM 

fta.  n.— CiMMK)n-8«ttcry  SataUUoB  drcoA. 

this  condition,  in  1889,  John  I.  Carly,  who  at 
that  lime  was  known  as  one  of*^  the  chief  lechm- 
cal  ex  perls,  and  who  has  since  become  the  rec- 
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ognized  oiKinecriiiff  leader  in  telephony,  in- 
vented the  bridging  bell.  In  this  arranRement 
(Fig.  34)  the  bcH.  or  •ringer,*  has  a  high  impe- 
dance winding  which,  while  responsive  to  the 
relatively  low  frequency  ringing  current,  does 
not  pe/mit  the  talking  current  to  pass  over  the 


stalled  at  New  Haven.  Conn^  in  Jtmrntf  18781 
(Fig.  36).  This  small  board  accummodMed only 
a  few  lines.  It  did  away  with  the  block  aad 
plug  method  of  connection,  sabstitutinR,  for 
the  latter,  pivoted  strips  of  metal  adapted  to  be 
rotated  into  contact  with  metallic  buttonit  att 


QiP-i 


Pia  M.— Pwty  liat  Ctrcoit  whh  Bridcinc  B«Q. 


ringer  circuit,  but  does  allow  it  to  pass  over  the 
ltn«:  from  one  station  to  another.  It  was  this 
invcDtiuii  which  made  possible  the  siKcessfuI  use 


of  party  linc&. 
Swit  • 


itchboards. —  If  Its  us«  had  been  re- 
stricted to  isolated  hnes  only,  the  telephone 
would  undoubtedly  have  retnained  scarcely  more 
than  an  interesting  scientific  curiosity.  With 
the  development  of  the  instruments  themselves, 
the  necessity  for  connecting  one  tcicpiione  su- 
tion  with  another,  by  means  of  some  switching 
deuLCjE,  at  once  became  apparent 

The  first  interconnection  of  telephone  lines 
by  means  of  a  swiichlourd  took  place  a^  iSos- 
ton  in  1877.  A  few  hurslar-.<l:>rm  lines  were 
equipped  at  the  station  ends  with  box  telephones. 
At  the  burglar-al.irm  office,  each  line  was  con- 
nected to  a  small  metal  block.  These  blocks 
were  so  arranged,  in  relation  to  other  meul 


being  mounted  on  a  wfHjden  board  Each  hne 
was  connected  through  the  pivot,  with  one  of  the 
rotatable  metal  strips.  Everv  other  hne  was 
connected  with  a  metal  button,  these  buttons 
being  so  placed,  around  the  circumference  of 
a  circle,  that,  by  rotating  the  strip,  connection 
could  be  made  with  any  desired  Initton  and  Une. 

Shortly  following  this,  many  different  t>'pes 
of  switchloards  were  made  employing  either 
plugs  or  button  switches  in  x-arious  arrange- 
ments for  making  the  connections.  Fig.  37 
shows  one  of  these  types. 

.^n  important  step  was  taken  when  the  flexi- 
ble connecting  cord,  terminating  at  each  end 
in  a  plug,  adapted  to  connect  with  any  line, 
was  adopted  as  a  snbstitnte  for  the  hand  swiirh 
descril>ed  above.  ^  Fig.  38  shows  an  early  type 
of  board  employing  connecting  cords.  In  this 
style  of  board  each  subscribers  line  was  pro- 


Pla.  J*.  — PirtI  TclcphxM  !Muhhr«rTl     l'«r.|  ir.  New  Havan.  C«mn..  for  eiifiit 

»u'm>  nt«n 


Mocks  placed  clo»elr  !ie»ide  ihrm.  that  mri;il 
pluK>  loiiid  Lf  rmplo>i-<l  to  conni«*i  the  Moiks 
together  iti  various  Ha>».  thus  pcrmiliing  ihc 
Inu^  til  l>c  interconnected  us  desired  (Fig 
33). 

The  first  commercial  »Mitch!K>ard  was  in- 


\ided  with  an  electromagnetic  annunciator  tW 
vhutter  or  index  «>f  which  moved,  when  a  mK- 
sffifxr  operated  the  magnrto-gmerator  at  hw 
si.iti'  ti.  ihii»  ,«t;r.t.  ting  the  <>p<rator'»  attention 
tu  the  fact  thai  a  connection  was  desired  F^di 
sub»crilier'k  line  was  also  cotmert«d  at  the 
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Fif.  35  —  Arrangement  used  at  Boston  to  connect 
lotether  BiugUr-Alarm  Lines 
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Fig.  37  —  Early  form  of  Switchboard 
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Fig.  44  —  Subscriber's   Set  use! 
with  Automatic  System 


Fig.  58  —  Early  form 
of  Switchboard  wilfa  Flexi- 
ble Cords  for  makiag  the 
coosections 


Fig.  43  -  Typical  Private  Branch  Exchange 


Fig.  44-A  —  Dial  on  Subscriber's  Set  osed 
with  Automatic  System 
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switchboard  to  a  device  known  as  a  *spnng- 
jaclc'  The  insertion  of  one  pluf?  of  a  con- 
necting curd  into  the  spring-jack  associated  with 
the  Unc  of  the  calling  suhscribcr  and  the  plug 
at  the  other  end  of  the  same  cord  into  the  jack 
of  the  Hne  of  the  called  subscriber,  placed  these 
subscribers  in  connection  so  that  they  could 
talk  with  each  other.  The  cords  were  provided 
with  listening  and  ringing  keys.  The  former 
enabled  the  operator  to  communicate  with  the 
calling  subscriber  to  asceruin  the  line  with 
»liich  connection  was  desired.  The  latter  per- 
mitted the  operator  to  send  alternating  current 
over  the  called  Hne  for  the  purpose  of  ringing 
the  called  subscriber's  bell.  An  electromagnetic 
disconnect  annunciator  in  each  cord  circuit 
enabled  either  subscriber,  by  operating  his  mag- 
neto-generator, to  signal  to  the  operator  that 
the  conversation  had  ended. 

Line  I 


as  the  •transfer*  board.  As  the  number  of 
lines  grew,  it  gave  less  satisfactnr>-  service  and 
it  was  seen  that,  unless  something  better  was 
developed,  the  s\vitchboard  would  oc  a  serious 
limitation  on  the  growth  of  the  business.  Thel 
solution  was  found  by  multiplying  the  points 
of  access  to  each  subscriber's  line  so  that  a 
means  of  access  (spring-jack)  to  each  sub- 
scriber's line  in  the  oflicc  appeared  in  the  face 
of  thij  switchboard  within  reach  of  every 
operator,  thus  ob^ating  the  necessity  for 
trunking  calls  between  operators  in  the  same 
office.  The  switchboard  in  which  this  "mul- 
tiple* principle  was  first  used  was  known  as 
the  "series  multiple*  board.  The  invention  of 
the  multiple  was  made  by  L.  B.  Firman.  A 
simplified  diagram  of  the  wiring  of  this  board 
is  shown  in  Fig.  39,  which  also  illustrates  the 
coostructioD  of  the  spring-jack.    In  this  ar- 
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Tk.  39. —  Slmptified  Cifcuit  DtMma  of  Series  Multiple  Switchboard.    (Operator'*  telephone  tbown  connected  for 

"  bu»y  test  "). 


Switchl>oards  of  this  general  tN-pe  were  used 
until  the  number  of  lines  terminating  in  a 
telephone  central  ofHce  had  grown  so  large  as 
to  exceed  the  ability  of  one  operator  to  com- 
plete all  of  the  connections.  This  situation  was 
met  bv  placing  two  or  more  switchboards  side 
by  side,  the  operators  completing  the  connec- 
tions by  reaching  across,  with  their  flexible 
cords,  from  one  board  to  another.  As  the 
number  of  sections  of  switchboard  placed  side 
by  side  increased  still  further,  the  distance  to 
which  an  operator  could  reacn  was  exceeded. 
The  next  step  was  to  join  the  sections  of 
nvitchboard  by  metal  strips  or  wires.  An 
operator  could  then  connect  a  calling  sub- 
scriber with  a  certain  strip  and  request 
another  operator,  more  conveniently  situated, 
to  connect  the  called  subscriber  to  the  same 
^trip.  These  strips  constituted  the  first  use  of 
the  so-called  "trunk  line"  between  switch- 
boards. The  practice  led  to  much  confusion, 
due  to  the  operators  calling  out  the  desired 
numbers,  and  resulted  in  the  development  of 
means  enabling  the  operators  to  communicate 
atone  the  switchl)oard  by  tclephoninEr  one 
another.   This  type  of  switchboard  was  known 


rangemcnt  each  subscriber's  line  was  carried 
through  the  board  with  branching  taps  to  the 
ring  (outer  contact)  of  the  jack  associated 
with  the  line  at  each  operator's  position.  The 
other  side  of  the  line  was  carried  through  the 
board  in  scries  with  the  cut-off  spring  contact 
of  each  jack  associated  with  the  line.  The  ob- 
ject of  the  spring  contact  was  to  disconnect 
the  line  signal  from  the  line  while  talking  was 
going  on. 

As  every  line  appeared  at  several  points,  so 
as  to  be  accessible  to  every  operator,  it  be- 
came necessary  to  provide  some  means  for  in- 
dicating to  the  operator  desiring  to  complete  a 
connection,  whether  or  mt  the  called  line  was 
already  in  use.  To  accomplish  this  Charles  E. 
Scribner,  for  many  years  chief  engineer  of  the 
Western  Electric  Company  —  the  manufactur- 
ing department  of  the  Bell  Telephone  System 
—  invented  the  click  busy  test.  The  circuits 
were  so  arranged  by  him  that  when  one  opera- 
tor had  inserted  a  plug  in  the  jack  of  any  line, 
an  electrical  potential  was  placed  on  the  rings 
of  all  of  the  jacks  of  that  line  which  were 
multipled  before  the  operators.  Any  operator 
desiring  to  complete  a  connection  with  a  line 
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was  required  to  touch  the  tip  of  the  connecting 
plug  against  the  ring  of  the  jack  with  which 
connection  was  desired  before  completely  in- 
serting the  plug  into  the  jack.  If  the  desired 
line  was  already  in  use,  the  potential  on  the 
ring  of  its  jack  would  cause  the  operator  to 
bear  a  'click*  in  her  bead  telephone,  thus  in- 
dicating that  the  line  was  already  in  use 
through  a  connection  established  at  some  other 
part  of  the  switchboard.  These  two  very  im- 
portant principles  —  the  multiple  and  the  busy 
test  —  have  persisted,  in  one  form  or  another, 
in  everv  large  switciiboard  un  to  the  present 
time,  A  serious  objection  to  the  ■series  type  of 
board  was  that  dirt  or  dust,  accidentally  lodg- 
ing in  the  sprint^  jack  contacts,  would  introduce 
high  resistance  mto  the  line,  or  even  cause  the 
circuit  to  become  open,  thus  interfering  with 
or  quite  preventing  conversation  over  the  line. 
Another  objection  to  the  series  board  was  that 
the  circuit  in  the  switchboard  was  unbalanced. 
To  overcome  these  defects  Scribner,  appl>-ing 
Carty's  bridging  principle  to  switchboards,  de- 
Tised  the  'branch  terminal*  multiple  board. 
(Fig.  40).   With  this  arrangement  of  circuits, 


two  wire  system,  the  switchboard  had  to  be 
adapted  throughout  to  the  new  plan  of  worimsg. 
This  meant  a  wholesale  displacement  of  end- 
ing grounded  line  switchboards  by  boards  of 
the  newer  metallic  circuit  type. 

For  a  long  time  after  multiple  swit^bowdi 
came  into  use,  batteries  were  required  at  cadi 
telephone  station  to  furnish  the  current  for 
actuatmg  the  transmitter,  and  m.i(cncto-grner»- 
tors,  operated  by  turning  a  crank,  were  OH 
ployed  for  signaling  the  central  ofhce  wl 
ever  a  connection  was  desired.  The  gener 
was  also  used  for  signalling  'disconnect.* 
was  not  wholly  satisfactory  tor  this  purpose,  as 
subscribers  frequently  neglected  to  give  the  dl^ 
connect  signal,  making  it  necessary  for  tmum* 
tors  to  'listen  in*  on  connections  and  ask  'Are 
you  through?*  The  invention  and  de\'elopment 
of  the  common  battery  system  did  away  with 
the  batteries  and  magneto-generators  at  the 
telephone  stations.  With  this  system  the  only 
battery  required  was  a  large  centralixed  or 
common  storage  battery  at  the  central  cAct. 
This  system,  furthermore,  did  away  with  all 
mechanical  line  and  disconnect  ttgtuls  in  the 


9ia.  Itt. — SiiRptiAwl  Circ«it  Diacrkin  ol  Branch  Terminal  MultinU  Board.    (Opaimtor't  tetaphoo*  i 

(oT  ■■  busy  te«t  '1. 

DtacripUpn  c4  opanttcm:  On  inaerttnn  of  pliif,  «pnn«B  ^m)  ara  ooooectMl  tofivther  by  cnllar  (#0  oa  ptoc 
caoama  currrat  to  flow  (rum  battary.  through  locknc  wtivtinc  of  drop,  to  nound.  raatomc  akuttar  of  drop  to 
orvaaJ  p'>Mtu>n.  and  aiau  pravantuic  oprratt'^  tj(  drop  whtk  line  U  tn  u*c.  It  al*^  place*  tMt  thimbic  (ft)  and  all 
oUmt  tr«t  thimblei  on  tama  Una  at  gr>un4  pxtrnltal.  Operator  on  touching  luch  thimblca  with  Up  of  plu(  grK 
(Vm  of  currrnt  thriuxh  her  rantTvr.  and  is  warned  that  line  is  in  uaa,  by  clKk  in  her  ear.  Wbaa  Una  ii  oot  la  oas. 
thimblaa  ara  at  Miaa  potential  aa  tipa  of  piusa.  and  no  dick  occuim. 


bridged  multiple  taps  were  provided  frotn  each 
tide  of  the  line  to  springs  in  the  jacks  in  the 
multiple  before  the  operators,  and  the  line  sig- 
nals were  wound  to  a  high  impedance.  By 
doing  this,  and  adding  a  locking  winding  to 
prevent  false  operation,  the  need  for  disconnect- 
ing the  line  signals  from  the  circuit  when  the 
line  wa<i  in  use  wa%  avoided  A  feature  added  at 
this  time  was  the  "self-restoring*  drop  (line 
signal)  which  provided  for  the  automatic  re- 
storing of  the  annunciator  to  its  original  posi- 
tion upon  the  insertion  of  a  plug  in  the  answer- 
ing jack  of  the  calling  line.  Before  this  time, 
the  annunciators  had  to  be  restored  by  the 
operators  by  hand 

The  metallic  circuit  principle  (described  be- 
low) was  introduced  in  switchboards  at  an 
early  date,  for  as  %f>on  as  any  of  the  lines  in  a 
telephone  office  were  changed  to  the  metallic,  or 


switchboard  by  enabling  tiny  electric  lampf. 
governed  by  relays,  to  be  substituted  for  thcni- 
This  was  one  o{  the  most  important  improve- 
ments ever  made  in  telephone  switchboards. 
The  subscriber,  connected  with  a  common  bat- 
tery board,  calls  the  central  office  by  merely  re- 
moving his  receiver  from  the  hook,  the  motioa 
of  the  latter  causing  a  lamp  associated  with 
his  line  to  light  before  the  operator.  Coai- 
plction  of  the  conversation  is  indicated  to  the 
operator  by  suitable  lamp  signals  in  the  cord 
circuit,  when  the  receiver  is  replaced  upon  itt 
hook.  The  circuits  of  common  batter>-  switch- 
boards are  of  two  types, —  the  impedance  coil 
t>'pe  and  the  repeating  coil  t>-pe.  rig  41  shows 
a  typical  circuit  diagram  of  the  latter  type, 
which  is  the  more  generally  empIo>^d.  r»«. 
42- .\  shows  the  front  view  of  a  modrni  <o«»- 
mon-battery  tw^itchboard    The  operators  sk 
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diairs  in  front  of  the  switditimrd.  Fig.  4^B 

shows  the  detail  of  a  single  position.  Where  the 
telephone  message  is  the  unit  of  service  charge, 
«u£  subscriber's  line  is  provided,  at  the  ocntral 


fK.  41. —  Simplified  Ciri-uit  Diagram  of  Modem  Common - 

Bkttcry  Syttcni.  ^Operator's  Ulepbon«  shown  in  position 

to  b«  coonected  for  "^butr  «Ht")< 
It  — Up*  Ralay.   Operstcs  on  remornic  neebm  t  tab. 

•criber's  statioa,  S. 
U  —  Line  L*(np.   Lighted  when  Ri  is  opcratcr]. 
Hi  — Cut-off  Relay.     Operatrd  V  v  c  itr.plctioo  ol  itanv 

circuit  wHen  plug,  P,  is  insirttii  ir:  luc  k.  J.  Opamtion 

opens  circuit  through  Ri  and  puts  out  Lt. 
Ri  — Snpervisory  Rdv.    Operated  when  reodvar  is  off 

kok  and  ping  It  ioMitod  fa  jack.  Opmtion  put*  oat  Lt 

by  thuntiiic  tt  by  tvsistlMt,  r. 
U  — ScMTviaory  Lamp.    Ugfatad  «Mn  pliis  « 

and  SU  not  opantad. 
B  — Battery. 
G— Qroond. 

T   riiiiiliei  Cofl  in  apamtof's  omd dicoit. 


•T;  "e,  with  an  accurate  message  registering 
device,  by  means  of  which  each  completed  con- 
nection can  be  recorded. 

Tnuydnc  Systemsi— In  huxe  cities  it  is 
nipracticable  to  concentrate  all  subscribers' 
lines  at  one  eentrnl  ofT^re  on  account  of  the  dis- 
ur,rcs  involved,  which  alTcct  both  the  resistance 
cf  the  lines  and  their  cost,  and  also  on  account 
of  the  fact  that  more  than  one  switchboard 
would  generally  ht  required.  Where  several 
ceotial  offices  are  required  in  one  city,  connec- 
tions from  subscribers  whose  tines  terminate  at 
•le  office  to  subscribers  whose  lines  terminate 
a;  another  ofTice  must  be  completed  with  the 
aid  of  trunk  lines  conncrtinR  the  ofRces.  In 
the  early  days,  ar>  operator,  initiating  a 
trunked  connection,  by  appljring  the  busy  test, 
selected  an  idle  trunk  line  over  which  she 
called  the  operator  at  the  distant  office  bjr  ring* 
in?  as  though  the  trunk  were  a  subscriber's  line. 
Vihcn,  in  response  to  a  signal  operated  by  the 
ringing  current,  the  operator  at  the  distant 
ftTicc  answered,  the  first-mentioned  operator 
transmitted  to  her  the  number  of  the  line  with 
which  connection  was  desired  and  this  line  was 
then  connected  bjr  her  to  the  trunk  line. 

Trunkinc:  was  greatly  improved  by  the  ad- 
Toit  of  the  reverse  call-wire  method.  With 
■his  method  the  operator  at  the  office  where  the 
call  originates  (known  as  the  *A'*  operator), 
by  depressing  a  push  button  key,  of  which  she 
m  one  for  each  central  office  in  the  district, 
establishes  connection  with  a  call  drcuit  per- 
mwnil^  connected  with  the  head  tdephonc  o{ 


the  operator  at  die  distant  oflke  (known  as 
the  *B*  operator).  The  number  of  the  de- 
sired line  is  then  transmitted  over  the  call  ar- 

cuit  to  the  "B*  operator,  who,  by  visual  in- 
spection, selects  an  idle  trunk  line  and  trans- 
mils  back  its  number  to  the  "A"  operator,  who 
at  once  connects  the  calling  party  with  that 
trunk  ItaCy  the  *B*  operator  meanwhile  estab- 
lishing connection  between  the  other  end  ol  the 
same  trunk  tine  and  the  line  of  the  catted 
party.  The  call  circuits  are  used  for  no  other 
purpose  than  commimication  between  operators. 

Trunk  circuits  have  been  designed,  and  are 
in  general  use.  which  allow  the  "A"  operator  to 
SMtetvise  a  oooneclioa  completed  in  a  distant 
office  as  readily  as  would  be  the  case  with  a 
connection  completed  >n  her  own  office.  The 
same  is  true  of  machine  ringing  circuits  whereby 
the  bell  of  the  called  subscriber  at  the  distant 
office  begins  to  ring  automatically  as  soon  as 
the  trunk  line  plug  is  inserted  in  the  jack  of  his 
line  without  the  "B'  operator  bong  repaired  lo 
operate  a  ringing  k^. 

Ton  Boarda^— The  term  'toll  connection* 
is  applied  to  connections  between  subscribers  so 
far  removed  telcphonically  from  each  other 
that  a  special  toll  charge  is  made  for  the  con- 
nection. On  accoimt  of  the  fact  that  the  toll 
Unes  between  <me  place  and  another  have  to  be 

Souped  together  for  efficient  operation  and 
at  each  tml  message  has  to  be  carefully  timed 
and  a  ticket  record  made  of  the  call,  toll  con- 
nections generally  require  special  switchboard 
circuits  and  apparatus  at  the  central  office  and 
the  service  of  special  operators.  In  the  case  of 
the  smaller  central  offices  the  toll  switchboard 
is  sometimes  combined  with  a  portion  of  the 
local  switchtKtard.  In  larger  places,  to  enable 
.Tdcquatc  toll  service  to  be  given,  separate  large 
and  complicated  toll  switchbo.irds  .ire  ordinarily 
required.  These  toll  switchhoards  arc  usually 
centralized  at  one  point  in  the  city  and  arc 
connected  by  special  trunk  lines  witn  the  local 
switchboards  in  the  several  central  offices  of  the 
city.  In  cities  of  the  largest  size  more  than  one 
toll  switchboard  centre  may  be  required. 

Party  Lines. —  Serving  more  llian  one  tele- 
phone user  by  means  of  a  sinsile  line  (party 
line)  enables  those  having  but  little  use  for  the 
teleplioae  to  obtain  service  on  a  basis  which 
otherwise  would  be  impracticable.  The  suc- 
cessful operation  of  the  party  line  depends  upon 
the  Carty  bridging  bell  principle  already  de- 
scribed. The  extensive  use  ol  party  lines  to 
serve  farmer's  or  rural  stations,  by  destro>'ing 
the  isolation  of  the  farmer,  has  produced  a 
wonderful  improvement  in  his  economic  and 
social  life  by  placing  htm  in  constant  touch  with 
markets  and  sources  of  supply,  and  with  the 
weather  bureau,  and  has  provided  for  his 
family  a  means  of  conununicaiion  available  not 
only  for  sunal  purposciL  but  also  ready  at  all 
times  for  sununoning  help  in  the  event  of  sick- 
ness or  danger.  On  party  Unes  equipped  with 
two  stations,  and  on  some  equipped  with  four 
stations,  means  have  been  devised  whereby  the 
bell  at  a  given  party  line  station  may  be  ningi 
the  others  meanwhile  remaining  silent. 

Private  Branch  Exchanges. —  Important 
adjuncts  to  the  telephone  central  ofVice  are  the 
private  brandt  exdianges.  These  consist  of 
switchboards,  generally  of  small  size,  located  in 
such  places  as  hotels^  apartment  buildings  or 
lar^e  hnfiii^H  bouses  and  baving  oonnectod  to 
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them  «n  llw  fulMCnher's  lines  in  such  CSta^ 
lislmients.  Private  branch  exchange!  are  also 
connected  with  the  nmrest  teI«vbone  central 
office  hy  a  Mlfficutn  numfier  of  trunk  lines  lo 
handle  the  traffit  ariMHk-  tmrn  and  flowing'  to 
tfiem.  Calls  (infill. iiiiit;  w  itliin  ihc  cstabli'-tmient 
where  the  private  branch  i-xrhanKe  is  located, 
for  jiarfics  within  the  sanu-  i  Ntahlishment.  are 
Coniplfle<l  by  the  private  branch  exchange 
operat<ir  without  pas^^ing  through  the  telephone 
central  oHice.  The  introduction  of  the  common 
battery  s>'steni  Kreatly  facilitated  the  operation 
of  pnvate  branch  exchanges  and  cnat'led  the 
necessary-  talking;  current  to  siipphed  over 
trunk  line?  Ironi  the  central  <>t!ne  Kiw;  43 
shows  a  t>Tiical  pnvate  branch  cxchanK'c  of 
ruiderafe  si/e  Some  of  the  largest  private 
branch  exchange  uritchboards  arc  comparable  inT 
me  to  central  office  twitdiboardi  serving  lat|e 
cornnunities. 

AutOOUillc  Systems.— Throughout  the  de- 
velopment of  the  manually  <  petaleil  switch- 
board, the  tctidency  wa>.  coiituitially  toward  in- 
creasing the  use  ■  f  automatic  labor-sa\  iii^'  ma- 
chinery. In  the  most  modem  forms  of 
manually  operated  boards  a  complete  analysis 
of  all  the  operations  involved  shows  that  a 
large  proportion  of  them  are  performed  auto- 
matically. The  term  •automatic,"  or  "machine 
switching,*  is,  however,  applied  to  systems  in 
which  the  number  of  operators  required  at  the 
central  office  is  reduced  to  a  relatively  small 
number,  the  switrhiuK'  functions  ntherwUr  per- 
formed by  operators  being,  to  a  vri  a* -r  or  less 
extent,  pinrfonned  Iqr  eiectro-n^>  h  u.ical  ap- 
pliances. During  recent  vcars  there  has  been 
extensive  development  of  machine  switcbine 
systems.  The  apparatus  b  highly  complex  and 
injs'eniously  devised. 

In  what  is  kn^nvn  as  the  full  automatic  sys- 
tem, the  subscriber  puts  the  automatic  mcchan- 
i.sm  at  the  central  office  in  motion  and  directs 
it  so  us  to  olitairi  the  desired  connection  by 
suitably  operating;  a  tn  vabic  numerical  dial  at- 
tached to  the  lose  of  his  substatioa  set.  Fig.  44 
shows  a  typical  set  with  the  dial.  The  face  of 
the  dial  is  shown  in  Fi^:  44- .\. 

Briefly  the  i  pt  rati-  n  is  .is  follows:  Assume 
cornu<  jir.n  is  di  ^ired  w  ith  subscriber's  line  "?.V 
The  calhne  subscriber  places  his  fin.:er  tip  in 
the  hole  ot  the  dial,  on  his  set.  ovet  figure  7 
and  turns  the  movable  part  of  the  dial  in  the 
direction  of  the  hands  of  a  clock;  until  Ms 
finger  reaches  the  crescent-shaped  stopi  He 
then  releases  the  dial  which  is  automatically 
moved  back,  in  the  opposite  direction,  by  a 
sprint'  This  motion,  by  making  and  breakinfc 
a  current  on  the  line  seven  limes.  »cts  in  .pcr.i- 
lion  ill  the  central  ofTice  an  electro-mechanical 
device  known  as  a  selector,  whose  function  it 
i»  to  select  some  idle  trunk  line  in  the  700 
RTOtip  These  trunk  Knes  terminate  in  other 
sefrrti.rs  of  a  similar  tyj>e.  Tly  repeating  the 
diallinc  operation,  this  time  for  figure  ?,  con- 
luo'i  t»  e  •  (b'ished  with  the  fifties  in  the  7(10 
Kt  up  I!y  ili.illinff  once  asrain,  ib's  time  f^r 
fik'ure  3.  the  line  of  the  calliuK  '•nl>s<  riber  is 
placed  in  conii'  •■  n  with  line  7'>3  The  sr!r,  t,.rs 
are  made  in  a  i';<  n  vanm  of  forms.  In  one 
form  the  termiiuK  of  the  trunks  and  sub- 
srrilirr>  lines  arc  .irranerd  in  panels,  one  above 
am  ther,  with  m-'ci  '  r  n  ds  m<  vinij  vertically  in 
frori*  of  the-r  p.tne's  In  another  form  the 
tcrariiuls  are  arranged  iu  layers  aroimd  an  arc. 


contact  being  estjd>lished  by  a  central  arm 
capable  of  bong  raised  lo  the  pNfcr  lard  mmd 
then  rotatod. 

In  both  forms  suitable  means  are  pro>-ided 
for  automatically  ringing  the  called  subscriber's 
bell  and  tor  indicatin^^  to  the  calling  party  wkCH 
the  called  line  is  already  in  use 

In  the  seini-auti  rtuitic  system  the  subscriber 
removes  his  telephone  from  the  hook  and  trasw> 
mils  the  desired  number  by  telephone  to  the 
central  office  operator,  as  in  the  aiamal  «yMe». 
Thereafter,  however,  the  operator  nnkes  use  of 
automatic  machinery  at  the  central  office  to 
complete  the  connection,  instead  of  pcrffsrmtng 
the  switchinp  operati>  ns  manualh 

In  modern  teleplw>ne  engineering  the  par- 
ticular factors,  surrounding  each  case  where 
new  central  oflicc  equipment  is  to  he  recom- 
mended, are  carefuil>-  studied  in  order  to  de- 
cide whether  a  maBtial,  scmi-atttomatic  or  fall 
atitomatic  system  is,  in  view  of  alt  the  eircum- 
sfances.  the  best  The  names  .  f  Keith.  Lari- 
mer. McQuarrie  and  Strowgcr  arc  prominent 
amonK  those  who  have  contrmHed  10  aUIUMliC 
switchbf  ir  !  development. 

Telephone  Lines.  Early  Lines  Similar  tft 
Tdegraph  Lines.—  The  first  telephone  line  was 
a  copy  of  the  best  telegraph  line  of  the  day 
It  was  •  siaigk  iron  wire  using  the  groond  for 
a  return  circuit  In  addition  to  electrical  dis- 
turbances, coming  from  no  om  k;  rw  where, 
picked  up  by  these  early  Kroundul  lines,  and 
tretiucntly  causing  noises  in  the  telephone  «o 
loud  as  to  destroy  oouvcrsation,  it  was  dis- 
covered that  iron  wire  was  not  as  good  a  eaa* 
ductor  for  the  telephone  current  as  it  was  for 
the  telegraph  current.  The  talking  distaucs; 
thcreforep  was  limited  by  the  imperfect  carry- 
ing power  of  the  eomfnctor.  It  was  reahred 
that,  if  the  telephone  system  was  to  grow, 
something  better  than  iron  wire  would  be  re- 
quired. Various  metals  and  alloys  were  stu(ficid 
and  it  was  fouud  that  copper  best  met  fbe 
dectrieal  reqtdrements  Bat  copper  made  tma 
wire  according  to  the  then  state  of  the  art  was 
t<>o  weak  in  mechanical  strength.  T.  B  Doo- 
littlc  concci'.ed  the  idea  that  it  a  copper  rod 
cculd  be  drawn  cold  throuL-h  a  series  of  dies, 
the  resulting  wire  would  acquire  a  degree  of 
tensile  strength  much  greater  than  that  of  the 
soft,  annealed  wire  which  was  the  only  copper 
wire  then  known  to  the  trade.  He  coadoacd 
a  series  of  cxperimenus  which  resulted  in  the 
production  of  commercial  hard  drawn  copper 
wire  having  substantially  all  of  the  favorarle 
electrical  charactcrisiio  of  soft  ^/jpncr  wire, 
coupled  with  a  tensile  strcnKth  nearly  di-HiUe 
that  >)t  the  soft  wire,  and  fully  equal  to  the 
strength  of  ordinary  iron  wire  of  the  saat 
size. 

An  experimental  linc^  the  first  loitg  distance 
tdenhone  line  in  the  world,  was  constructed  in 

IWtt  between  N'cw  York  and  Boston,  carry- 
ing I  Wo  hard  drawn  i..ipper  wires  0  IfVI  inches 
in  diameter  Tlic  satistaciory  con\  ersat;ont 
Conducted  over  ihis  line  dcmon.*trated  the  com- 
nu  r.  lal  ieasibility  of  the  new  type  of  wire  la 
the  follou  year.  1«8S.  another  Uim,  built 
l^etwci:.  Ncvs  Voik  .iiid  Philadetplua.  was 
eqin'pprd  with  24  hard  drawn  copper  wires  of 
variotts  sires.  Careful  experiments  conducted 
on  Thi>  line  cMaMisht  I  the  properties  arid 
qualities  of  the  new  produa  and  the  reUu^c 
cttdendes  of  different  sites  and  variatioMk 
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Following  this  development,  the  use  of  hard 
drawn  copper  wire  became  the  standard  for 
long  telephone  lines,  first  in  the  Bell  Telephone 
S>'Stcin,  and  later  tbe  world  over,  greatly  ex- 
tending the  range  of  transmission.  In  1892, 
New  York  was  placed  in  telephonic  communi- 
cation with  Chicago.    The  wire  employed  for 


IP' 


reached  such  numbers  as  to  necessitate  plac- 
ing them  underground  they  had  been  strung 
on  poles  and  roof  tops.  This  was  objectionable 
on  account  of  the  oorrosion  of  the  iron  wires 
by  chimney  Rases,  wires  breaking  when  loaded 
with  sleet,  the  cost  of  roof-repairing,  the  un- 
sightliness  of  the  construction  and  the  lack  of 
room  for  more  wires.  It  was,  how- 
ever, the  only  possible  way  known  at 
that  period.  The  overhead  method  was 
soon  outgrown.  Some  streets  in  iht 
larger  cities  had  become  black  with 
wires.  Poles  had  risen  to  50  feet  in 
hci^t,  then  60,  70  and  80.  Finally,  the 
highest  of  all  pole  lines  was  built  along 
West  street,  New  York  City,  using  90 
foot  poles  of  Norway  pine,  and  carrying 
30  crossarms  and  300  wires.  (Fig.  45). 
This  condition  of  wire  crowding  was 
overcome  by  the  development  of  cables, 
later  described. 

Telephone  Grounded  Circuit-  Dif- 
ficulties.—  When  the  ground  was  used 
for  the  return  circuit,  not  only  was  the 
talking  distance  limited  by  the  confus- 
ing cITcct  of  all  sorts  of  disturbing  cur- 
rents from  the  atmosphere  and  from 
neighboring  telegraph  wires,  but  also, 
when  a  second  telephone  wire  was: 
strung  alongside  of  the  first,  even 
though  perfectly  insulated  from  it,  con- 
versation carried  on  over  one  of  these 
wires  could  be  heard  plainly  on  the 
other. 

The  Balanced  Metallic  Circuit 
Open  Wire  Lines.—  In  1883,  it  was 
discovered  that  the  bad  efTects  of  these 
disturbing  currents  could  he  greatly 
lessened  by  severing  the  earth  connec- 
tion from  the  ends  of  each  wire,  and 
substituting  a  second  wire  for  the  re- 
turn circuit  through  the  earth.  The 
new  arrangement  was  known  as  the 
"metallic  circuit."  For  the  reason  that 
the  "metallic  circuit"  principle  involved 
rebuilding  practically  the  entire  plant, 
telephone  engijieers  sought  less  costly 
methods  of  reducing  the  electrical  dis- 
turbances. 

Between  1885  and  1892,  large  numbers 
of  so-called  anti-induction  devices  were 
proposed  and  investigated.  None  of 
ilicm  proved  sufTicicnlly  successful  to 
warrant  adoption.  Those  that  killed  in- 
duction killed  transmission  as  well.  _A 
system  using  a  common  return  wire 
for  a  number  of  telephone  circuits  was 
uscil  to  a  considcralile  extent.  It  re- 
<luccd  the  disiurliances  due  to  ground 
potentials  but  was  not  effective  against 
induced  currents.  The  reconstruction  of 


Fia  45.-- Highwt  Pole  Line  ever  bunt,  ofl  Wm^  telephone  plant  on  the  metallic  cir- 

Pbto.  w««  90  fert  loo«  and  »me  of  them  earned  a,  many  „  30    ^^.^^  ^^^.^  ^^.^'^  ^^^^.^^  ,^^^^1^ 


this  circuit,  -which  first  realized  the  commercial 
1,000-milc  talk,  was  of  hard  drawn  copper  No. 
8  B.  VV.  G.  in  size  (0.165  inches  in  diameter). 
The  pair  of  wires  required  to  connect  Chicago 
with  New  York  weighed  about  870.000  pounds  — 
a  full  load  for  a  22  car  freight  train. 
'     Before  the  local  service  wires  in  cides  had 


twcen  im  and  19(X). 
To  aid  further  in  rendering  metallic  cir- 
cuits free  from  uiduction  from  power  circuits 
and  from  crosstalk,  the  wires  were  tran.sposed 
(i.e.,  interchanged  in  position  on  the  cross- 
arm)  at  periodic  intervals  of  space. 

The  fust  transpositioa  schprne  was  worked 
(  Ut  in  1886.  .....     i  . .  ■< 
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Fijj.  46  shows  a  tyjMcal  transposition  dia- 
gram for  the  10  wires  carried  on  one  crossarm 
of  a  line.  On  this  diagram  the  vertical  hncs 
represent  poles  1.300  feet  apart,  that  is.  aliout 
every  10th  pole.  The  interchange  in  position 
of  the  wires  is  indicated  by  the  crossing  of  the 
horizontal  lines  which  represent  the  wires.  At 
the  points  indicated  by  small  circles,  special 
types  of  transpositions  are  placed  tu  admit  of 
phantom  circuit  working  (descril)cd  below).-  To 
ensure  quiet  circuits,  the  apparatus  used  with 
metallic  circuits  has  to  l>e  carefully  balanced 
when  arranged  for  talking.  Wherever  a 
ground  connection  is  used,  as  in  some  forms  of 
signalling,  it  has  to  be  placed  at  a  neutral  point 
in  the  telephone  circuit 

Balance  in  the  line  circuits  is  attained  by 
uniformity  in  the  wire  used  and  by  suitable 
arrangements   in   its   installation    and  main- 


simultaneously  over  the  two  wires  of  a  circnit. 
they  produce  no  sound  in  the  telephones  »^ 
soaated  with  that  drcuiu   Fig.  47  shows  how 


Fic.  47. — Dwcr»n>  thowinc  u*e  of  Ptiutom  Ktfimiiem  Coflk. 

the  phantom  current  is  equally  divided,  by 
means  of  connections  to  the  middle  points  of 
repeating  coil  windings,  so  that  it  traverses 


:M««tcsatran«pwUntotecutin«lMnt)»orcu)t  is  phantemed 


Fk.  44.- 


Thff  figurr  at  Mcft  pftantom  trvw* 

positjon  indicates  Lhe  tjrpt 

■Typical  Ty»aapo«itio(i  t>uicrmai  for  Timncpodtioa  SactioM  over  21.120  feet  in  lenflh.    PhaototM  od  ptiM  t-4 

and  7-10. 


tenancc.  Any  slight  imperfection  in  the 
balance  of  the  line  conductors  in  phantomed 
circuits  manifests  itself  by  crosstalk  be- 
tween the  phantom  and  its  constituent  cir- 
cuits. While  the  metallic  circuit,  trans- 
posed according  to  the  methods  first  de- 
|\iscd  by  the  Bell  engineers,  eliminated  the  out- 
side disturliancrs  that  existed  at  the  time,  this 
was  not  the  state  of  affairs  for  long.  Power- 
ful electric  light  and  power  circuits  began  to 
spring  up  and  methods  which  had  formerly 
been  successful  in  protecting  the  telephone  from 
disturbing  currents  were  not  effective  against 
these  new  high  powers.  Years  and  >*ears  of 
work  have  bern  devoted  to  safeguarding  the 
'telephone  circuit  from  these  disturbances,  and 
each  new  success  which  the  telephone  engineer 
has  accomplished  in  this  direction  has  been  fol- 
lowed by  a  further  advance  in  high  potential 
and  high  current  on  the  part  of  the  power  cir- 
cuits. It  has  been  said  with  truth  that  if  these 
high  power  circuits  had  been  discovered  and  in 
use  l»efore  the  telephone  was  invented,  the  re- 
sult* obtained  from  the  first  telephone  lines 
would  have  been  so  utterly  impracticable  tjiat 
it  is  hard  to  think  of  any  one  being  rash 
enough  to  regard  the  telephone  as  having  any 
commercial  value. 

Phmntom  Circtllti. — ^"It  is  possible  to  make 
a  third  circuit  out  of  two  metallic  circuits  by 
connecting  them  together,  with  suitable  appa- 
ratus, in  a  peculiar  way.  (Fig  47).  The  third 
circuit  is  termed  a  "phantom"  circuit.  Con- 
ver»ations  can  go  on  orer  a  phantom  circuit 
without  disturbing,  or  being  disturWd  by.  simul- 
taneotii  conversations  over  the  two  metallic  cir- 
cnit* from  which  the  phantom  circuit  i«  formed. 
The  operation  of  the  phantom  cirruit  depends 
upon  ihr  principle  th;it  if  two  currents  of 
exactly  the  same  ctrrngth.  and  similar  in 
ftll    respects    as    to    form,    arc  transmitted 


simultaneously  both  sides  of  the  upper  circvit 
in  parallel,  as  described  above,  returning  in  a 
similar  manner  over  both  sides  of  the  lower 
circuit  So  far  as  the  phantom  is  conceroc<L 
the  two  wires  of  the  upper  and  lower  circtiits. 
respectively,  work  together  each  as  one  side  of 
the  phantom  circuit  While  the  phantom  cir- 
cuit was  first  proposed  about  1884.  it  was  not 
until  important  wurk  had  l>een  done  in  de- 
veloping highly  perfected  and  balanced  repeat- 
ing coils,  and  in  working  out  with  great  pre- 
cision the  balancing  of  the  circuits  themselves, 
that  the  phantom  principle  came  into  success- 
ful commercial  use 

Aerial  and  Underrroond  Cablet.  Karlj 
Construction.—  In  1881.  the  first  experimental 
underground  cables  were  laid  alongside  a  rail- 
road track  at  Attleboro.  Mas*.  The  best  insubi- 
tion  known  at  that  time,  rubtier  or  guttapercha, 
was  found  to  be  unsuited  for  telephone  asc. 
Conversation  conducted  through  cables  asiac 
that  kind  of  insulation  was  muffled,  and  the 
overhearing  from  one  circuit  to  another  was 
trout>lrsome.  In  1882  several  cables  were  laid 
at  Boston.  Mass.  the  longest  of  which  was 
about  1,.^  feet  It  was  found  that  when  these 
cables  were  used  in  connection  with  haes 
reaching  to  the  suburbs,  the  voice  became  to 
indistinct  that,  unless  the  difficulty  were  rr> 
moved,  the  connection  with  points  outside  the 
city  would  have  been  almost,  if  nut  quite,  use- 
less to  those  whose  wires  were  underground 
T>-pe  after  t>-pe  of  cable  was  installed  uohr  to 
be  withdrawn  in  a  few  >Tars  and  replaced  by 
something  4»etter. 

The  use  of  ^u^»ber  in*uUted  cable  was  fol- 
lowed by  the  development  nf  a  cable  in  which 
the  indi\-idual  wires  were  cosxred  with  cutloa 
in*ulatioa  and  drawn  into  a  pipe  which  was 
then  tilled  with  oil  This  oil-tilird  cabk 
carried  the  telephone  business  through  haii 
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a  docen  ycara  bat  by  m  nicMt  was  it  the 

final  type.    .  -    '  • 

This  was  followed  hy  the  use  of  cotton  cov* 
ercd  wires  having  the  cotton  impregnated  with 
a  moisture-proof  compound,  the  insulated  wires 
being  druwii  into  lead  pipes,  each  section  aljout 
20  feet  long.  When  the  cable  was  laid  the 
sections  were  connected  bgr  means  of  plumbers' 
joints.  The  next  development  resulted  in  the 
u«  of  cable  wires  insulated  with  dry  cotton,  it 
having  been  I'unru!  that  cotton  baked  dry,  so  as 
to  expel  all  moisture,  was  a  good  insulator  if 
phced  in  a  lead  pipe  and  promptly  sealed  This 
was  an  imaorlant  development  as  cotton  had 
formerly  been  considered  a  kmA  bsulator. 
Moulding  hot  lead  in  a  continuous  sheath 
around  the  cable  core  of  twisted  wires  was 
found  to  be  an  ad\-antage  as  it  meant  a  tight 
covering  with  fewer  sleeves  and  splices  and 
vltinati^y  dUl  away  with  the  use  of  oil  or 
8Mristttre>proof  oacnpotmds.  By  1887  the  in- 
troduction of  twisted  pair  eonstractioa  for  con- 
ductors in  cable  began.  This  type  of  construc- 
tion atrried  out  fbc  application  of  the  trans- 
posed metallic  circuit  principle  to  caliles.  It 
obviated  interference  from  overhearing  (known 
b  the  art  as  ^'crosstalk*)  between  arcuits  in 
the  !!ame  cable.  This  improvement  meant  the 
abandonment  of  the  entire  existing  cable  plant 
and  the  introduction  of  the  new  type,  without 
which  the  telephone  system,  as  it  is  known  to- 
day, would  have  been  an  impossibility. 

Inaolated  Dry-Core  Paper  Cable.— More 
deyelopment  worle,  extending  over  several  years, 
constantly  aiming  to  reduce  the  specific  in- 
ductive capacity  of  the  insulating  material,  led 
to  experiments  with  paper  twine.  This  proved 
loo  flimsy  and  methods  were  devised  for  put- 
ting paper  on  the  wire  flat,  crtunpling  it  around 
the  wire  instead  of  winding  it  tis^tly.  This 
multed  in  the  production  of  the  best  type  of 
insulating  material  kr.ov.n  fcir  telephone  cables, 
Damely,  dry  paper  hermeiically  scaled  in  a  con- 
tiiiutius  lead  ".heath.  In  1890,  «dr>'-corc'>  cable, 
the  first  of  the  modern  type,  was  laid  in  Phil- 
fdfiplwai  The  conductors,  wound  with  loose 
psper,  were  really  cushioned  largely  with  air, 
file  best  insulator  known.  This  was  the  best 
talking  c.ible  that  had  ever  "been  made  up  to 
that  time.  The  first  dry-core  paper  cables  con- 
tabed  50  pairs  of  wires  No.  18,  B.  &  S  G.  in 
Kst  (a0403  inches  in  diameter).  By  1891.  the 
ose  of  wires  No.  19.  B.  ft  S.  G.  in  size  (a03S9 
inches  in  diameter)  was  settled  upon.  Subse- 
quent progre  ss  in  cables  employing  ibis  Size  of 
wire  has  been  largely  in  the  dirccti  n  of  in- 
Creasing  the  number  of  pairs  of  wires  that  can 
be  placed  in  a  full-sized  sheath.  This  has  been 
accoinplished  chiefly  thronf^  improvements  in 
die  insulating  paper  and  !n  Ae  methods  of  ap- 
pl>Tng  the  paper  to  the  wires.  The  progress 
made  is  shown  in  the  following  table  which 
gives,  for  cables  of  N'f>  1  ^  i:  ii!i:c  wirrs.  almut 
2}4  inches  in  outside  diameter,  the  date  when 
a  caliU  (1  ihe  given  number  of  pairs  was  made 
available  for  commercial  use: 

Number  of  p.nir«i  of 

■MB  N  >,  l'>  KS^KC  wirc5 

tm..  ......  J   loo  pAirs  <  f  nircs 

ISPS   120  pairs  i,{  wires 

ISM.   ISO  piairs  of  wires 

  300  pun  of  wifM 

JOOpunofiriiM 


Fine  Wire  Cable. —  The  extraordinary  in- 
crease in  the  niwiber  oi  the  telephone  wires, 
and  the  difficnity  in'  snaiqy  places  of  obtaining 
additional  space  tuidetsiound  led  to  the  de- 
velopment of  the  so-called  "fine  wire*  type  of 
cable  employing  wires  No.  22.  B.  &  S.  G.  in 
size  (0.02^  inches  in  diameter).  The  progress 
made  in  this  development  is  shown  in  the  fol- 
lowing table  which  gives,  for  cables  .o|.  .No, , 
gaoge  wires,  about  2>1  inches  in  outaiU|4iMM!f- 
ter,  the  date  when  a  cable  of  the  given,  mppw^ 
of  pairs  was  made  availd)Ie  f or  OQmmctjeNI 
use. 

Numtier  of  paiis  of 
DATK  .<rif  ^< ^  ^  BMiae  wins 

gl^C:   300Hk|4QO|Minof«im 


1900 
IMS 
1M2 


During  1914,  there  was  developed  a  type  of  un- 
derground cable  carrying  1,200  pairs  (2,400 
wires)  No.  24  B.  &  S.  G.  in  size  (0.0201)  inches 
ill  diameter).  Fig.  48  shows  a  cross-section 
(reduced  in  size)  of  this  cable;  The  improve- 
ment which  it  represents  may  be  understood 
when  it  ia  known  that  to  carry  the  same  nnmr 
ber  of  open  wiiea  on  poles  would  require  8 
huge  pole  IhMtt  «l  the  size  shown  in  Fig.  45. 
The  economies  accomplished  by  these  improve- 
ments are  not  limited  to  the  cables  themselves, 
but  extend  to  the  underground  duct  systems 
whoee  capacity  is  multiplied  enormously  by  the 
increase  in  the  niunbef  of  wires  whiich  each 
cable  may  carry.  ^  - 

It  was  early  found  that  lead  alone  did  not 
possess  the  requisite  corrosion-resisting  and 
strength  properties  for  underground  cable 
sheaths.  Aerial  cables,  furthermore,  are  subject 
to  peculiar  conditions  causing  vibration  in  the 
cable,  and  a  tendency  to  crystallization  of  the 
sheaui  if  pure  lead  is  employed.  For  a  long 
period,  cable  sheaths  having  the  proper  qualities 
were  made  of  lead  alloyed  with  about  3  per  cent 
of  tin.  Considerable  increases  in  the  cost  of  tin 
led  to  experimental  investigations  of  a  wide 
range  of  other  alloys.  This  resulted  in  finding, 
in  a  cheaper  and  at  least  equally  efficient 
alloy  in  which  the  lead  was  alloyed  wtdi  a  very 
small  amount  of  antimony 

Early  Interurban  Cables. —  In  the  earliest 
interurban  cables  evcrj'  effort  of  the  engineers 
was  bent  toward  improving  transmission  effi- 
ciency by  using  wires  of  large  siie  so  arranged 
in  cabling  as  to  acettre  a  soft  core  jpving  the 
lowest  practtcabfe  muttial  electrostatic  capacity 
between  the  wires  of  a  pair.  Wires  as  large  as 
0.095  inches  in  diameter  were  used  and  cables 
of  this  character  as  long  as  25  miles  were 
placed.  In  European  practice,  the  use  o£  wires 
even  larger  than  this  continued  for  many  years. 
In  Uie  United  States,  the  develo^ent  was  in 
the  direction  of  usingr  smaller  wires  provided 
with  means  fnr  improving  their  transmission 
efliciency  so  that  it  not  only  equaled,  but  con- 
siderably exceeded  that  obtainable  with  the 
larger  and  more  expensive  wires.  Ry  1902,  the 
art  had  so  advanced,  by  the  use  of  Pupin  load* 
ing  coils  (described  below)  and  other  improve- 
ments, that  a  loaded  cable  for  suburban  toll 
ser\nce  was  successfully  installed  between  New 
York  and  Newark.  By  1905,  a  loaded  cable  20 
miles  long  had  been  extended  from  New  York 
in  the  direction  of  Philadelphia,  and  by  1906^  a 
cable  90  miles  long  was  suocessftdly  operated 
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I'L'isvvcri  tbo.c  two  ciliis,  liut  in  the  then  st.ttc 
ot  ihf  art,  that  rahle  could  not  iic  used  beyond 
i'hiladciplua  or  New  York. 

Boston- Washington  Underground  Cable. 
—  Dunn^  the  year  buch  advances  were 

made  in  the  art  of  loadinvf  and  balancing  under- 
ground circuits,  and  such  iinpruveinenls  in  the 
use  of  repeaters  (described  below)  that  it  be- 
came possiMc  to  talk  sati.sfactorily  by  under- 
ground wires  from  Hoston  to  Washington,  a 
diilance  of  about  -ISO  miles,  cmplt>ying  a  cable 
(Fig.  49)  so  designed  that  the  phantom  prin- 


Fio.  4*. —  DiaifTmninMitIc  CfT—  tctVw  of  Brtrton-WathinB- 
trm  I'fvlcrKround  Cable.  iOiuide  dtMicter.  i  Q-IA 
inthca). 

ciplc  ctMild  be  employed  in  it.  At  the  pres- 
ent time,  there  arc  uiulcricround  cables  along 
this  whole  rontr,  furnishing  service  of  the 
highest  reliability  'l)eiMein  many  impurtant 
cities,  the  number  of  cables  varyinc  from  two  to 
four,  depending  on  the  density  of  the  telephone 
traffic.  I.oadinc  is  used  on  all  the  circuits  in 
these  c;iblcs,  and  repeaters  are  applied  to  a  large 
proportion  of  the  circuits  over  W1  miles  in 
length.  The  l5t>ston-\\  ashington  telephone  cable 
is  so'cral  t'mes  longer  than  anv  other  in  the 
world.  These  developments  tended  to  increase 
grratlv  the  long-distance  irafTic  and  to  ac- 
complish enormous  savings  in  the  amounts  of 
copper  which  otherwise  would  have  been  re- 
qnire<l  to  establish  communicatiun  between  re- 
mote points. 

Telephone  Transmission  Theory.— In  telet^- 
ony,  as  alreaily  »li  i ibi<l,  iiH  cliaiiical  vibra- 
tions of  the  transmitur  diaphragm  sit  up  elec- 
trical oscillations.  These  arc  tran.smitled  over 
the  ciTLuii  and  set  up  corresponding  mechanical 
\'ibrations  of  the  receiver  diaphragm.  The  fol- 
luuiiig  >ec(ion  de.tU  with  the  elccirical  charac- 
teristics of  the  telephone  circuit  aiul  the  tmns- 
OUssiun  of  tdeplione  currents  uvcr  it. 

To  de%elop  the  principles  of  telephone  trans- 
mission, It  ih  necessary  to  know  the  character 
of  the  speech  waves.  For  orilinar\'  practical 
wurkiritf.  sati>factury  results  arc  olitained  on 
the  basis  that  sp«ech  waves,  largrlv  the  ovor- 
tone<.  t»t  the  voire,  consist  of  a  varvine  mixiiire 
of  simple  Ircqtirncv  tonct  rri»'cinf»  from  nln-ut 
cycles  per  second  (in  nitistcal  sound,  equiva- 


lent to  G  aliovc  middle  C)  to  alout  2.(V»  e\-it 
per  s«  cond  (approximately  the  octave  abort 
high  (  ),  and  that  each  frequency  persists  tn  t 
constant  stale  for  a  sufticient  length  of  tmt  •• 
follow  the  same  electrical  laws  as  thooftl  r. 
persisted  for  a  long  time.  This  hasts  is  br  ir» 
means  exact,  since  frequencies  outside  the  aU  tt 
range  arc  of  some  importance  in  speech,  and 
speech  is  so  irregular  and  discontinuous  in  cha*. 
acter  that  the  transient  oscillations,  which  it 
produced  by  the  rapidly  changing  «prrr!i 
waves,  are  in  many  cases  of  contidcraiJc 
importance. 

A  telephone  line  possesses  four  "Unear  rro- 
slanls"*  on  which  depend  the  character  i>f  Iran- 
mission  over  it.  These,  with  the  svml<.l«  m- 
ployed  to  represent  them  in  the  formulx  wh..-k 
follow,  arc: 

Resistance  in  scries  with  the  line.  Symbol  K. 
Inductance  in  series  with  the  line  :  S^mi^jl  L 
Capacitance  shunted  across  the  line :  SyVh 
bol  C. 

Conductance  shunted  across  the  Use :  Sra- 
bol  G. 

The  difTereiitial  equation  determining  the  tfaai> 
missiori  of  current  over  the  line  wiih  thr*e  coo- 
stanls  is  as  follows,  "i^  standing  for  the  c«r- 
rent,  'x^  for  the  distance  measured  along  tJhc  , 
line  and  "t"  for  the  time: 

^=(LC^+[RC  +  tc],^+Rc). 

For  a  current  of  a  given  frequency  f  =  ^ 

cycles  per  second,  there  may  he  deduced 
from  the  above  equation,  the  following  ei- 

firession   for  the  current  at   any  point  in  t 
1  ng  line,  when  the  current  at  the  sending  csC 
is  losin  pt. 

— ox 

ii  =  Ii»e     Isin(pt — 

In  this  expression  are  used  two  conMamv 
o  and  ii,  known  respectively  as  the  "atteroa- 
tion  constant,*  and  the  'wave  length  con«taBt* 
The  expressions  for  these  constant*  are  « 
follows : 


*— \  §  \'  fL'p*  +  R»)(CV+  GO  +  i{RG— P--U- 


\  i  \ '  ( L'p'  +  k (Op»  -I-  G^)  -  I  (RO-p^x 

The  first  of  these  constants  determines  '^x 
rate  at  which  the  current  diminishes  in  ant;'.- 
t'hle  as  it  passes  along  the  line.  The  secood 
determines  ilie  velwity  at  which  electrical  pLkJC 
is  propagated  along  the  line  Another  importaa: 
constant  of  a  line  is  its  scv-callcd  "charartcr- 
istic  impedance,*  which  is  the  ratio  of  the  v<  -i- 
;iK;e  applied  to  a  line  to  the  current  enicnng  tt< 
line.  In  terms  of  the  al>ove  noted  coostaiut, 
the  expression  for  it  is: 

2^  /RTlTp 
\G  -h  jCp 

W  here  a  line  is  not  electrically  long.  ti»4  *• 
tf  minatrd  with  an  im;>e<lance  differing  fnr>Bi  the 
cb.irarter'stic  impedance  of  the  line,  then  the 
formula  as  given  for  the  current  at  any  pr--* 
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aloDg  the  fine  must  be  modified  to  take  account 
o{  ibe  'reflection  e£Fecta»  whidi  tike  place  due 
to  diis  difference  in  impedance.  Sadi  reflection 

cfTccts  may  be  reduced,  in  practical  caies*  by 
placing  a  transformer  of  proper  ratio  between 
two  lows,  or  between  a  line  and  terminal  ap- 
l>aratas  of  diflfcrent  impedance.   An  analysis  of 
Ehc  above  formuls  will  show  that  not  only  is 
ihe  energy  in  the  speech  waves  attenuated  as 
th^  pass  over  the  line,  but  that  ditTer- 
at  frequencies  of  veech  are  attenu- 
ated at  different  rates*  the  higher  Ire- 
qaendes    generally    undergoing  the 
higher    attenuations.     Therefore,  not 
only  is  the  volume  of  encrpy  received 
Jess  than  that  transmitted,  but  the  char- 
acter, or  "quality,"  of  the  speech  wave 
is  distorted.    In  addition  to  this  distor- 
tion of  speech  waves,  there  is  furtlieft  , 
(fistortion,  due  to  transient  effects  al- 
ready referred  to. 

Loaded  Linea. — *Loading'  is  a  prac- 
tical method  for  increasing  the  effici-  | 
ency  of  long  telephone  circuits  by  in-  ^ 
creasing  the  inductance  of  the  circuit 
The  mathematical  possibility  of  doing^^w 
this  had  long  been  realized  but  no  one  p 
was   able   to   point   out   any  practical 
method  of  increasing  the  distributed  induct- 
ance of  a  telephone  circuit  without  bring- 
ing difficulties  of  one  land  or  another  which 
irere  fatal.    Vaseliy,  Heavislde  and  ofliers 
either  suggested  or  unsuccessfully  tested  the 
insertion    of    self-induction    in    coils   on  ac- 
tual  lines    as   a   means   of   increasing  their 
transmission  ef&cicncy.    No  practical  results 
followed  from  thdr  work  and  no  actual 
progress  was  made  in  the  matter  of  ,uniig 
n^Ned  inductance  to  improve  the  transmisMon 
cffiaency  of  telephone  circuits  until  the  year 
190O.  when  the  patents  of  Prof.  Michael  I. 
Pupin,  dealing  with  the  reducing  of  atteiuiation 
of  electrical  waves,  were  issued.  Professor 
Pupin  and  Dr.  George  A.  Camphcll  of  the  Bell 
Telephone  Research  Suff,  who  had  also  worked 
on  this  problem,  have  published  several  papers 
Anling  with  it.   These  authors  discuss  fully  the 
mathematical  theory  of  loading  and  establish  the 
fact  that  inductance  in  coils  suitably  spaced 
along  a  telephone  circuit  will  produce  the  samo 
effects   as   uniformly   distributed  inductance. 
They  also  show  how  to  locate  these  inductance 
coils  suitably.   The  matter  of  properly  spacing 
the  inductance  coils  is  of  vital  importance  and 
must  be  kept  in  mind  because  the  spacing  of  the 
cnils  is  tbe  key  to  the  use  of  lumped  inductance 
and  it  was  from  the  failure  to  cstabhsh  this  fact 
and  give  due  weight  to  it  that  the  earlier  work, 
crs  failed. 

Fig.  50  shows,  in  a  diagrammatic  form,  the 


numbers  of  such  coils  are  contained  in  a  single 
case  as  shown  in  Fig.  52.  Fig.  53  shows  a 
tjrpioa  form  of  hmdiag  eoO  el  lie  kind  applied 
to  QPSB  wire  hnca. 

The  function  of  tiiese  ooils  is  to  reduce 
tenuation  losses  in  the  line.  They  bring  in  no 
supply  of  new  energy,  but  make  the  line  a  better 
conductor  for  telephone  currents.  On  open 
wire  Unes  they  are  placed  at  intervals  of  about 
ci0it  miles.  Oa  cable  dreoils  thsiy  are  placed 
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Cro»  Section  of  Cor* 
ond  Winding  oaA-B 


•  Oiagnm  of  IxiadioK  Coil  Windinct  and 

of  connecting  into  line. 


manner  in  which  the  lumped  inductance  coils 
('loading"  coils)  are  connected  into  the  tele- 
phone circuit.  Figs.  5\-A  and  51-B  show  a  coil 
of  the  type  applied  to  cable  circuits.  Large 


irt.  51 -A. —  Diagrvtis  of  Cable  Loading  Coil. 

at  inter\'als  of  from  one  to  two  miles  depending 
upon  the  size  of  the  cable  conductor  to  be 
loaded  and  the  character  of  the  loading.  The 
use  of  these  coils  approximately  doiibles  the 
range  of  transmission  practicable  with  open 
wires  of  a  given  size  and  increases  the  ranwce 
of  cable  transmission  three  to  four-fold.  In 
Other  words,  by  means  of  loading,  it  became 
possible  to  talk  over  cable  drcuits  wree  to  four 
times  as  far  as  ionnerfy,  with  equally  good 
transmisrion  residts. 

The  fundamental  principles  of  loading,  as 
disclosed  in  the  patents  of  Pupin,  were  in 
mathematical  form.  The  development  work  rc- 
q^uired  to  embody  the  theory  of  loading  in  prac. 
tical  loading  cous  has  been  a  task  constituting 
the  work  of  years  of  a  large  group  of  htohly 
trained  scientific  men  on  the  technical  statt  of 
the  Hell  system.  The  application  of  loading 
has  comparatively  recently  been  extended  to 
phantom  circuits  so  that  it  is  now  possible  to 
load  not  only  the  physical  or  side  draiits  com- 
posiujg  a  phantom  circuit,  but  also  the  phantom 
circuit  itself.  Phantom  loading  is  applicable  to 
suitably  constructed  cables  (called  duplex  or 
"qnndd' '!  '  cables)  as  well  as  to  open  wire  lines. 

Telephone  Repeaters. —  A  highly  important 
method  ol  improving  the  transmission  efficiency 
of  telephone  circuits  is  the  insertion  into  them 
of  devices  known  as  "telephone  repeaters,* 
which  increase  the  amplitudes,  or  strerigth,  of 
the  telephone  currents  that  pass  through  them, 
without  changing  the  (tTeriivc  f'Tm  of  the 
waves.  The  energy  added  Ipr  the  repeaters  is 
drawn  from  a  batteiy  assoaated  wim  Utt  re- 
peater itself. 

The  telephone  repeater  may  be  considered  as 
consistinv:  ((f  two  pari^-  (a)  the  repeater  "ele- 
ment," that  IS,  the  amplifyini.:  device  itself;  and 
(b)  the  circuits  and  avsonated  apparatus  for 
connecting  the  repeater  clement,  or  elements, 
into  the  hne. 

The  first  form  of  repeater  element  to  ooroe 
into  commercial  use  was  the  scxalled  *mediail- 
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iczl"  tvpc  consisting,  in  principle,  of  a  tclcrhonc 
rccaver  acting  directly  intu  a  tde{»hone  trans- 
miner.  A  simplified  diagram  of  thb  rcpmer 
U  shown  in  Fig.  54.  Currenti  received  from 
the  fine  flow  throogh  the  winding  of  a  receiver 
magnet  acting  open  a  diaphragm  carrying  one 
electrode  of  a  trannnitter  iiutton,  thus  causing 
to  be  pm  om  cormta  of  appraxiaatdljr  tbt 


Pic  S4. — Simptified  Diacma  of  Mccluntcal  Typr  Rtpestcr  Btataaot. 


setting  up  amplified  waves  of  the  same  fonn  ia 

the  transmitting  circuit 

The  circuits  for  connecting  the  repeater  ele- 
ments into  the  line  to  give  transmission  in  both 
directions  arc  of  various  types,  ihc  two  ccifTi- 
moncst  forms  l)einK  shown  in  Fik-  57  and 
The  first  includes  a  >inglc  np*  at.  r  <l«  iiurt 
which  amplifies  the  cncrg>'  fur  iransmiiksion  m 
cither  direction.  The  second  includes  a  separate 
repeater  element  for  transmission  in  each  of  the 
two  directions.  An  important  feature  in  them 
circuits  b  the  balanced  rondition  which  i> 
essential. 

The  circuit  diagrams  show  certain  auxiliary 
apparatui  such  as  the  *l>.iIancmK  network,'  a 
coml  uiation  of  coils  and  condenser*  to  <>imuUtr 
the  actual  line  for  balancing  jpurpo>cs ;  the 
'potentiometer,*  a  dexice  for  adSllSting  potco- 
tuU:  and  the  'filter,*  which  scrvct  (o  blot  ont 
certain  tmdesiraUe  current  dement*. 

RefrrriivK  to  Kik.'  57.  it  will  1*  note  i  'hi' 
if  the  lim<>  in  \»  :h  directU'ns  are  Mmlar.  ^u-'. 
hase.  thireS'ire.  Mtnilar  in>pe<l.iiKC,  ;hi  .itnph- 
fied  currents.  leaving  the  repeater  clement,  oiil 
cause  no  currc-nt  to  he  set  op  in  the  reccivinj: 
circuit  of  the  r<-p<-atrr  element.  If.  however, 
the  circuits  arc  suDiacntly  dltttwilar,  the  Kal* 
anre  is  imperfect,  and  cvrrcnl  pot  o«it  bf  the 
repeater  dement  will  eaose  cnrrvnts  in  the  te- 
rcning  ("Irruit  of  the  element  which  will  ajraiti 
le  amt>litie(l.  thus  setting  up  a  circulating  p»th 
in  which  current  will  f^ow  If  the  unbalance  i» 
sullicieutly  great,  a  steady  state  of  osctUaiioo 
may  l«  set  up  that  will  prr\-ent  the  use  of  thr 
circuit.  On  the  other  hand,  if  the  unbalance  <« 
not  so  great  as  to  pn>duce  steady  oscilbtK>n« 
there  majr  still  be  considerable  distortion  earned 
hv  it 

ifi  the  rase  of  the  second  circuit  fFig  5.1V 
suniiar  conditions  hold,  except  that  in  this  caK 
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siifimn^;  an  <•  rrtnc  current  The  Rri<l,  m» 
termed  from  its  grid-liice  structure,  is  maui- 
tained  generally  at  a  potenbal  negative  lo  ikt 
filament  by  batterer  C.  The  incomiav  woteft 
sets  up  variations  in  potential  difference  fcgt  wuji 
the  grid  and  filament,  and  the  electrical  field 
thns  produced  causes  corresponding  change*  m 
ibe  cttrrcnt  between  the  filament  and  plate,  ihoa 


same  form  a^  the  incoming  waves,  but  of 
greater  amplitude 

The  preferred  form  of  telephone  repeater 

element  is  now  the  •vacuum  lube*  type.  This 

was  developed  by  thf  I'.i'l  (riL'inetTs  fn.m  a 
device  known  as  the  ".imliuti,"  itueiileii  Iiy 
DcForcst  Itir  other  iincs  The  structure  ol  this 
type  of  element  is  shown  in  Figs.  55  and  56i  It 


Pic  M  -Dwtraa  of  Vmmm  t\*e  MfMMar.  iTkt^'i 
p  «u  at  tiM  Ifft  iMBd  mi»  td  the  BMNMBt  artiBiWli  1 

cr>nsl^t^  of  a  liikrhly  evacuated  glass  bull>  in 
whuh  arc  placed  ihrci-  parts  known  as  filament, 
grid  and  plate.  Referring  tn  Fig.  56.  the  fihi- 
ment  is  composed  of  matrnah  which,  when 
heated  hy  rurrml  from  Kalttry  A,  cive  ulf 
electrons  acti\rlv  I'lider  the  action  of  haifrrv 
B,  thew  electmtij  pass  from  thr  filament  to  :hr 
flat  ckctrodc;  known  as  the  'plate,*  thus  con- 
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each  line  is  balanced  against  an  artificial  Km  U 
io<ficate<L  If  the  unbalances  at  these  points  are 
not  kept  small,  sustained  oscillations  may  be 
set  up  as  in  the  case  of  the  other  circuit,  l)Ut  in 
this  case  the  circulating  currents  must  flow 
through  the  two  unbalances  in  scries.  If  either 
balance  is  very  good,  the  other  unbalance  may  be 
fame  without  unfavorable  results. 

The  balances  noted  above  must  be  obtained 
for  all  of  the  frequencies  important  in  teleplione 
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recently  made,  it  is  now  possible  to 
cany  on  satisfactory  talks  over  wires  in  cables 
more  than  1,000  miles  in  length,  where  eom- 
mercial  conditions  will  justify  them,  employing 
practically  no  more  copper  in  each  circuit  than 
was  used  35  years  ago  in  cables  which  c:nis(  I 
serious  interference  with  transmission  when  cm. 
ployed  in  lengths  of  only  a  fraction  of  a  mile. 
Interference  from  Other  Electrical  8ys- 
■  Telephone  lines,  except  those  in  tmoav 


Pig.  S7. —  Simplifiad  Disinun  ol  Circuit  with  Single  Repeater  Element. 


mnutnisston.  The  impedance  of  a  circuit, 
nwasnred  at  any  point,  is  aflPected  by  every  part 
of  the  circuit,  the  amount  of  the  effect  caused 
by  any  part  being  dependent  on  the  amount  of 
attenuation  between  the  part  being  considered 
and  the  point  at  which  the  impedance  is  beinp 
measured.  It  is,  therefore,  evidetit  that  thc^o 
balance  conditions  are  affected  by  every  part  of 
a  drvott  on  whtdi  the  repeaters  are  nsed,  so 
that  evcrv-  part  of  a  circuit  containing  repeat- 
ers must  bo  carefully  designed  with  respect  to 
this  characteristic.  For  high  grade  repeater 
elements,  the  improvement  obtainable  under  any 
paiticiilar  circumstances  is  dependent,  almost 
vhoUy,  on  line  conditions. 

Transcontinental  Circnits.— Tlie  best 
known  circuits  on  which  rc-jn  atrrs  are  USCd  are 
those  which  place  the  cities  along  the  Atlantic 
seaboard  in  telephonic  communication  with  the 
cities  along  the  Pacific  Coast.  Without  loading 
and  repeaters  it  would  be  impossrble  to  talk 
1,000  miles  with  the  same  grade  of  transmission 
that  is  actually  obtained  over  these  circuits 
SjOOO  miles  in  kngtli. 

Pnftfltr  Adwinces.— By  tbc  i-  if.?  nreration 
of  loading  and  repeaters,  coupled  with  other 


ground  cable,  are  generally  subject  to  disturb- 
ances from  li^tntng,  and  to  the  possibilitj;  of 
accidental  contact  with  ordinary|^  electric  Ui^t 
and  power  distribution  wires,  when  these  con- 
ditions evi-r.  protectors  are  siiccessfully  tiscd 
on  the  telcjihoiie  line;  to  miinrni^e  the  hazard  to 
persons  and  proprrty  It  is  tii!t  practicable  to 
use  protectors  which  will  handle  the  large 
amotmts  of  energy  that  would  be  imposed  on 
td^tdione  lines  oy  hig^  voltage  transmission 
drcufts  eomtttgr  itr  contact  widi  them.  Protec- 
tion from  such  circuits  is  obtained  by  keepinn 
them  separated  from  the  telephone  circuits 
wherever  practicable  and,  where  adequate  sepa- 
ration is  not  practicable,  by  buiUUng  the  hncs  of 
high  strength  so  as  to  prevent  contact. 

Multiftex  Tetephony.— The  only  type  of 
multiplex  teleplione  apparatus  that  has  been 
developed  into  form  stiilable  for  commercial 
use  is  known  as  the  carrier  current  multiplex 
system  with  which  it  has  liceti  found  com- 
mercially practicable  to  transmit  five  telephone 
conversations  simultaneously  over  the  same  pair 
of  wires.  This  requires  sending  over  the  line  five 
dlflFerent  currents  nt  the  same  time  and  provid- 
ing means,  at  the  cud  nf  tbr  line,  whereby  these 
currents  may  be  completely  separated  from  each 
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otiu  r  s<,  that  cruh  current,  coming  from  one 
particulnr  ttlrphonc  at  uiic  mM,  inav  Ro  to  a 
|>articubr  telephone  at  the  other  end,  although 
on  die  Ihie  the  five  eumnts  have  all  been  mixed 
together.  TMi  is  done  hf  comMmng  each  or- 
dinary trirphonc  current  with  n  currnit  of 
definite  higlicr  1  rcijucncy,  tcrnud  a  "carrier 
current  "  The  frequency  of  cacli  of  the  carrier 
currents  16  different  from  that  of  the  other 


connrctions  hfin>?  complctcfl  wtthjn  that  v» 
board.    Large  cities  have  a  number  oi  swrri. 
lK)ards,  connected  together  by  trunk  linr*  i[,  z' 
the  more  important  central  office*  having  tnak 
fines  comiecting  eaeh  twitditioard  with  ntn 
other  important  s\\i(rh?)Mard  in  the  otr  T 
reach  the  smaller  o  niral  offices,  in  o^ttl^^^i  ♦rr 
tion>  of  a  lar^e  city,  from  central  o<ficr*.  pi" 
iicuiarly  those  in  a  distant  portion  of  the  c.tj. 


carrier  currents  Uitil  on  the  same  pair  oi  wires 
and  is  adjusted  to  the  scparatiuR  devices  at  the 
distant  end  i>f  the  line.  The  arrangement^  is 
applicable  on  lines  of  sudi  length  that  die  in* 

staltation  of  the  necessary  apparatus  gives  a 
saving  in  co«it  compared  with  erecting  new 
circuits. 

Telephone  Systems.^  The  Bell  System  con- 
sists of  nearly  ll,000,(K)0  telephone  stations  scat- 
tered all  over  the  United  States.  Each  station 
is  enabled  to  connect  with  the  nearest  central 

office,  of  which  there  arc  upwards  of  5,700.  hy  a 
pair  of  wires  called  the  subscriber's  line,  ur 
"exchange  circuit  "  I'nc  to  jiaity  linc>  .itid 
private  branch  cxrhanK«^'»,  about  3,700,(K)O  ex- 
change circuits  serve  to  connect  all  the  stations 
with  the  cenual  offices.  In  places  of  moderate 
size  there  is  usually  one  switchboard,  to  which 
all  of  the  subscribers'  tines  are  brought,  local 


ii  IS  sometimes  necessary  to  make  use  oi  rr: 
or  more  trunk  lines,  connected  together  by  » 
tennediate  operators  for  the  vurpott  of  nv' 
pleting  siich  a  call.  In  the  business  pom* 
of  the  largest  cities  where  the  telephonic  detiw- 
is  at  the  highest,  more  than  one  switchboard  ■> 
sometimes  placed  in  a  central  office  buildinic 

In  New  York  City,  the  largest  exchange  -t«- 
tem  in  the  world,  there  are  upwards  of  BOOJ^ 
telephone  stations,  connectea  by  more  mm 
4Q(MI00  tines  with  87  central  offices  which  aft 
inter-connectc<I  !)v  more  than  50;000  tniok  fines 
handling  local  calls  only. 

(/onnc-c!;()iis  tu'tucen  exchanges  in  difftrer:' 
cities  are  completed  over  toll  and  lon^  dislancc 
Knes,  More  tnan  3,000,000  miles  of  wire  are 
use  for  this  purpMe.  Special  tntnk  Kocs  att 
ttsttally  employed  for  connecting  ccmtal  offim 
with  toll  and  long  distance  swilchiw«id% 
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About  3.400  trunk  lines  are  atcd  for  thi«  pur- 
pose in  New  York  City  alone. 

There  are.  in  the  Bell  Systein.  about  200.000 
employees.  It  is  impossible  to  describe,  in  an 
article  of  limited  length,  many  matters  of  im- 
portance in  the  operation  of  telephone  syatCBS, 
fuch  as  trafHc  and  commercial  features. 

Telephone  Wise  Mileage  of  the  W<^ri.d 
(1  Jim.  1914)* 

Per  cent 

UNWUtV  Miles  of  wire     of  tntAl 

UaitadSlBtM   22.137.00O  59  3 

Cuuda   1.119.000  3.1 

Enropa   11.800.000  31.6 

AUaOwrcoMrtfiH   a.aii.ooo  6.0 

Itotd   47.3J7.000  100.0 


Vvmai  or  Tcuphomb  Stations  in  the  World 


(1  Jan.  I9U)* 

Per  cent 

per  100 

ItQii  per 

Number  of 

of  total 

aqiaare 

COITNTXT 

stations 

n-orld 

tion 

mils 

tJidtod  BiBftM. ... 

•  .54,>,00O 

64  09 

9.7 

33 

499.800 

J  36 

6  5 

2 

C«ntral  AmerioA . 

7.900 

.05 

0.1 

27 

41.900 

.28 

0.3 

20 

Other  North 

Aneriaiii  plMcfl 

3.30O 

.OS 

t.7 

0.4 

Cuba  

U.100 

.a 

0.7 

40 

r  rt'>  Rico.     ,  . 

4.400 

.03 

0.4 

342 

Other  West  Indies 

pbcea  

6,600 

.04 

0.1 

114 

South  Amwio.. . 

166,300 

1.12 

0.3 

8 

jbvoys 

4.0I2.7M 

36.M 

0.1 

m 

306.100 

3.03 

0.04 

33 

69.100 

.44 

O.0S 

13 

317.400 

1.46 

0.4 

13 

TorUl  

UM»  0 

0  <) 

*No  ooajdleU  Europeaa  sUtwtics  of  a  totar  daM  tfaaa 
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TELEPHONE  SYSTEMS,  Cost  of  In- 
stalling and  Maintainiof.    See  TELEPHONE 

SySTKMS,  I.NnFPEXnENT. 

TELEPHONE  SYSTEMS,  Independent. 
Lender  ihih  de>i^;nation  are  placed  all  those  tele- 
phones not  owned  by  Bell  system  companies, 
such  as  certain  telephones  used  for  military 
purposes,  some  of  the  telephones  in  those  cities 
where  there  arc  two  or  more  exdianges  existing 
and  operating  side  by  side,  such  interior  tele- 
phones as  are  used  solely  for  inter-communica- 
tion in  buildings,  hotels,  factories,  etc,  and 
some  of  the  farm  or  rural  telephones. 

The  original  Bell  patents  expired  in  1893  and 
for  17  years  prior  wcreto  the  patents  granted 
to  the  first  inventor  of  the  telephone  were  up- 
held in  the  United  States  and  all  telephones  in 
commercial  use  were  supplied  under  license  by 
the  predece>?or>  of  ilie  American  Telephone 
and  Telegraph  Compiuix'.  L'i>oii  the  expiration 
of  the  ongnal  Bell  patents,  numerous  manufac- 
turers ht^an  to  supply  telephone  instmments 
and  oenadersble  nomoers  of  these  came  into 
use  especially  in  the  rural  districts. 

*1^Biiaaetfeas  of  Anarkaa  taatHats  of  BiMlifeal  8q^ 
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For  many  years  the  independent  develop- 
ment of  thr  tilephonc  !)Usinrv>  has  hctti  in 
progress  largclj  in  the  rur.il  i!is!ricts  where 
ioal  co-operative  and  rural  tDdcpendcnt  com- 
panies arc  cstabliihcd  A  tars*  proportion  of 
these  now  have  •connection  contracts  with  the 
Bell  tysten.  These  Ihtes  are  found  in  crcry 
part  of  the  country,  uniting  homes,  factories  and 
camp's  by  means  of  party  hnes,  which  allow  con- 
versaiion  Ix-twcen  the  different  stations  of  the 
line  as  well  as  from  any  station  to  a  central 
exchange. 

Up  to  the  present  time  the  independent  tele- 
phone movement  has  placed  more  than  800^000 
American  farmers^  thnbermen  and  miners  in 
touch  with  their  narlDets,  their  own  oonnrad- 

ties  and  towns  and  cities  near  tlicm.  The  move- 
ment has  been  especially  active  in  the  Middle 
an<l  Western  Stales.  These  telephones  are 
Usui  rjot  only  for  general  purposes  of  communi- 
caiion.  and  in  numerous  ways  for  securing  in- 
formation regarding  marlcet  quotations,  but 
also  in  gaining  Information  of  financial  value 
and  advantage.  The  independent  telephone 
business,  however,  is  not  Hmited  to  ^e  cocni> 
lr\'  or  i-'niatcd  districts  but  has  established  it- 
self in  a  number  of  case*;  in  towns  and  cities. 

In  many  casc^,  where  two  systems  have 
come  into  existence,  side  by  side,  arrangements 
have  been  made  to  consolidate  the  systems  by 
one  interest  disposing  of  its  plant  to  the  other. 
Such  consolidations  have  very  generally  met 
with  the  approval  of  regulatory  bodies  and  in 
this  way  many  telephone  users  have  had  their 
range  of  communication  greatly  extended. 

The  growth  of  the  independent  systems  in- 
creased over  250  per  cent  in  the  decade  begin- 
ning about  19(12  and  ending  in  1912.  In  the 
year  first  named  there  were  reported  in  opera- 
tion 9M2  independent  qrstems  and  lines  with 
1^12^527  miles  of  wire.  The  tmmher  of  tele- 
phones operated  on  these  systems  was  1,053,866 
and  the  number  of  messages  or  conversations 
per  annum  was  estimated  at  1.996,024,493.  In 
the  year  1912  the  indc|>cndcnt  systems  had  in- 
cnascl  to  .^2.\>7  with  5,115,140  miles  of  wire 
and  operating  J,642,5o5  telephone  instruments. 
Tho  estimated  number  of  messages  or  convert 
sations  over  these  independent  systems  in  the 
totter  year  was  4,602.431.409.  Of  the  total  num- 
ber ot  stations  In  the  Bell  system,  in  1918 
(10.992.323).  3,7*X).5(i8  were  owned  by  local  co- 
operative and  rural  ind<  j>en<ii m  ri  .in|)anies  or 
associations  havmg  sublicei.-r  or  ronntction 
contracts  with  ihr  Hell  systetTi  1  hrre  are  in 
the  United  .States  *'.33S  indei'f  tulent  companies 
whose  telephone  systems  connect  with  the  Bdl 
qfstcm,  and  about  lj600  independent  companies 
whose  telephone  sjirstems  do  not  connect  with 
the  Bel!  s\<tc;Ti  There  are  also  a  large  numt>er 
of  rural  liiu-.  and  systems  which  connect  with 
the  telephone  svsicms  of  the  -''  r<.mpanies,  over 
3C>.00U  of  which  are  connected  with  the  Bell 
system.  There  are  alK>ui  1,000.000  stations 
owned  by  independent  companies  not  connected 
wttfi  the  Ben  system. 

The  exigencies  of  war  service  emphasised 
the  great  adantahility  of  the  telephone  to  many 
situation^  and  there  was  an  incre.isrd  call  f<>r 
telephone  s\  stems  for  reporting  enemy  opera- 
tions, ilirif  iifiir  the  movements  of  troops,  muni- 
tions and  stipplie^,  controlling  artillery  fire  and 
in  numerous  other  ways  increasing  the  effective* 
IKSt  of  the  armed  forces. 


TELEPHONY.  WIRELESS 

The  scientific  Investi^tion  of  electromag- 
netic wave-  hn<  resulted  in  a  clear  underst.ina- 
in^:  of  the  tjr iteration,  propagation  and  deti  l 
Hon  of  ihe.se  waves  aiid  in  the  development  of 
wireless  telephony.  Tin  requirements  of  snc- 
cessfui  radio-telephony  began  with  a  gcnevntor 
of  nndamped  waves  of  very  high  frequency,  so 
that  the  wave  trains  when  received  were  above 
the  range  of  audiljility.  Wiriless  telephony 
owes  much  to  the  work  of  the  entrinerr-  ot  the 
American  Telephone  and  Telegraph  Company, 
who.  in  the  latter  part  of  1915.  succeeded  m 
leleDboning  by  wireless  from  WnshtTigton,  O.  C, 
to  Parity  and  from  Washinirtoii  lu  Hawaii,  dte 
hitter  «  distance  of  4.900  miles.  The  great  c»* 
pense  of  installatioos  for  longHlistance  worik 
may  limit  cnmpetitive  s\siern,  f,iit  it  is  safe  t  > 
look  for  the  widespread  crTiplo)Tnent  of  indc- 
pciiJuii  short-distanci   \\;ii!vss  telephone  sets 

Armies  in  the  field  employ  portable  wire- 
less sets  for  insuring  Communication  hccwnnn 
scattered  commands.  Some  scts  for  use  in  lug- 

ged  country  are  arranged  to  be  carried  on  im^fr 
ack  and  are  known  as  pack  scts ;  but  the  moat 
common  wireless  sets  are  those  motmfed  on  two 
wagons,  one  for  the  generating  equipment  and 
the  other  for  the  wireless  apparatus  proper 
The  European  War  gave  especial  impetus  to 
wireless  telephony,  especially  as  applied  to  air 
crafL  In  designing  radio  apparatus  lor  airships 
and  aeroplanes  due  consideratiM  onM  be 
given  to  the  extrrmety  limited  space  available  on 
such  craft  and  the  limited  weight  that  can  he 
carried.  On  hc»rd  airships  of  the  Zeppelin  or 
the  flexible  t>pes  it  is  p<issiblc  to  employ  mt>rr 
wcrful  apparatus,  hence  a  greater  range  can 
covered. 

A  typical  airship  installation  consists  of  a 
transformer,  quenched  spark  gap,  capacity  and 
inductance,  aerial  wire  lowered  down  from  a 
winch,  ammeter,  rapid-change  switch  for  Affer- 
ent wave-lengths  and  an  alternating  current 
generator  driven  off  one  of  the  engines  ot  the 
airship.  Such  a  set  weighs  about  55  pound* 
without  the  alternator  ana  has  a  range  between 
and  120  miles  Tho  aeri.U  wire  IS  OVtr  tfO 
feet  long  when  fully  paid  out. 

TELEPHONE  TRANSMITTERS.  Sec 

l^LBrROKC 

TBLBPHONBS,  Blwtrlcd.   Sm  Tma- 

FllONE, 

TELEPHONES,  Farm.    Sec  To-ethowi 

Systems,  lM>ri'tM>r.NT 

TELEPHONY.  Wirdoaa.  Prior  to  dK 
transmission  of  speech  without  wires  by  means 

of  ether  waves  dc\clopid  eltrtri-al's  <.evenl 
more  or  less  successful  wireUss  mcthinis  "t 
transmitting  sjkilIi  were  uiilurd  e  xi>eri  men  tally ; 
For  instance,  a  device  termed  the  pbotopbooe 


Pto  1  -  BaU't  Pt»ot'>ptew 


was  employed  I  y  Bell,  the  inx^ntor  of  the  tele- 
phone, in  which  light  rays  were  utiliied.  In 
this  de\ice.  Kig  1,  a  beam  of  hgbi  ii  conctn- 
tratid  !■>  means  of  a  \rn%  i  upon  a  small  con- 
cave mirror  carried  on  the  exaa  centre  of  a 
diaphragm  attached  to  a  mouthpiece  P.  Tht 
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rays  reflected  (rom  the  mirror  are  direcltd  upon 

a  receiving  apparatus  by  a  double  convex  mirror 
/*  suitably  positioned.  In  the  receiving  appara- 
tus a  small  selenium  cell  is  placed  in  the  focus 
of  a  parabolic  reflector  C.  This  cell  is  made 
part  of  an  electric  circuit  consisting  of  a  tcle- 
pboae  recover  t  and  an  ordinary  dry  cell  b. 
Setenhnn  possesses  the  property  of  varying  its 
electrical  resistance  with  the  variations  of  liRht 
to  which  it  is  exposed.  Hence  when  speech  is 
uttered  at  the  mouthpiece  the  diaphragm  vi- 
brates in  consonance  with  the  sound  waves  of 
the  voice.  These  vibrations  cause  variations  in 
the  Ut^t  rays  reflected  from  the  snail  niinora 
wliidi  variations  are  reproduced  at  the  sdeaittn 
cell.  This  in  turn  causes  \ariations  in  the  re- 
sistance and  current  of  the  telephone  circuit  and 
the  speech  ^poken  at  the  mouthpiece  is  f^pco* 
duced  in  the  telejphone  receiver. 

The  rate  of  air  vihrations  or  osdllations  due 
to  speech  ranges  from  about  20  to  20,000  pec 
second.  As  the  length  of  an  electric  wave  or 
oscillation  is  equal  to  the  speed  o{  electricity, 
186,(KX)  miles  per  second,  divided  by  the  iiuniUer 
of  oscillations  p«r  second,  it  is  evident  that  the 
length  of  electrical  oscillations  of  20  to  20,000 
per  second  is  comparatively  ^reat.  Hence  to 
■ti  mpt  to  transmit  without  wires  electrical  os- 
illations  set  up  primarily  by  the  voice  by  means 
of  a  telephone  transmitter,  aerial  wires  about 
15  ttulcs  iu  length  would  be  necessary,  which  is 
not  feasible. 

For  rcascms  that  will  beoome  obviom  it «» 
not  be  amiss  to  refer  here  to  the  Van  Ryssel- 
bcrghc  system  of  Simultaneous  Telegraphy  and 
Telephony  which  fur  years  has  been  in  serv- 
ice on  a  large  scale  in  tliis  country.    This  sys- 
tem is  briefly  described  in  the  article  on  TeL£G- 
s.'iPHy.     Any   action  of  the  telegraph  sig- 
nals upon  the  telephone  receiver  is  prevented  by 
placing  inducrion  coils  in  the  circuit  which  makes 
•he  ri^-c  and  fall  of  the  tt  Icgraph  currents  so 
gradual  that  the  diaphragm  of  the  telephone  re- 
ctiver  is  merely  deflected  and  docs  not  produce 
u  appreciable  sound.  Upon  this  gradual  rise  and 
fall  of  the  telegraph  current  is  superposed  the 
rapid  vibrations  ot  the  speech  waves  set  up 
the  telephone  transmitter  on  the  same  wire. 
These  minute  vibrations  rlo  not  affect  the  tele- 
graph  instruments.     Quoting  from  Mavcr, 
W.,  'American  Tclcgrai)hy,>  p.  347,  "the  the- 
ory of  the  operation  of  simiiltaneous  telegraphy 
and  telephony  may  be  briefly  outlined  as  tot- 
lows:      Assuming,    for    example    only,  the 
strength  of  the  telegraph  current  to  be  2.000 
iiid  that  of  the  telephone  current  to  l>c  1.  If, 
while  the  diaphragm  of  the  telephone  receiver  is 
attracted  or  in  process  of  ^^adual  attraction  by 
« telegraph  current  of  |HMaive  direction*  a  tele- 
fieoRe  cntrent  of  simihir  direction  be  trans* 
mitted  the  total  current  will  be  suddenly  in- 
creased to  2,001  and  the  diai<hragni  will  be- 
Ki\cn  a  sudden  minute  iinpulsi-  tow  .in!  its  ni.i^;- 
net.   Should  then  a  negative  telephone  current 
fellow,  the  telegraph  current  remaining  as  be- 
ioK»  the  current  on  the  line  will  be  suddenly 
Tcdiiced  to  1,999  and  the  diaphragm  by  its  own 
■rniion  recedes  rapidly  from  its  magnet.    Tn  the 
iciual  operation  of  these  systems  many  hun- 
dreds of  pulsatory  currents  nii^ht  be  sent  dur- 
ing the  time  taken  to  transmit  one  tclegiaphic 
ugnal,  and  thus,  while  the  diaphragm  is  being 
Cndually  attracted  to  or  is  gradually  receding 


fxom  its  magntt  owing  to  variations  in  the  tele* 
graph  current,  at  the  same  time  it  may  be  mak- 
ing hundreds  of  intermediate  forward  and 

backward  movements  of  less  amplitude,  duo 
to  tile  variations  of  the  line  currents  caused  by 
the  telephone  transmitter  in  transmitting  speech 
waves.*  In  present  day  language  the  foregoing 
would  be  tenned  a  modulation  of  the  telegraph 
current  in  accordance  with  the  vafftaiians  o£ 
current  due  to  voice  waves. 

It  was  recognized  by  the  early  workers  in 
wireless  telegraphy  and  telephony  tliat  if  it 
should  be  found  practicable  to  modify  or  modu* 
late  the  high  f  roqucncy  ether  mves  ntiliaed  i« 
wireless  telegraph  operation,  it  wouM  be  pM> 
siblc  to  transmit  speech  without  wires  to  a  dM* 
tancc  approximating  that  of  wireless  telegraphy. 
A  difficulty,  however,  in  availing  of  high  fre- 
quency electromagnetic  waves  for  this  purpose 
has  been  that  as  ordinarily  obtained  froOB  tlM 
discharges  of  a  condenser  at  the  «arit  c>P  la 
wirdess  telegraphy  sadi  waves  ate  mlefuiit* 
tent  and  their  amplitude  is  not  uniform,  but  is 
quickly  damped,  as  noted  in  the  article  WiKE- 
LK.ss  TtLEf.KAi'HY.  Thus,  in  case  of  an  alter- 
nating current  generator  developing  a  current 
of.  say,  60  cycles,  or  120  alterations  per  sec- 
ond, there  will  be  120  sparks  per  second  at 
the  gap  if  at  each  alternation  the  osciUati<m 
circuit  is  charged  to  sparking  potential,  which 
is  not  always  the  case.  Assume  that  each  dis- 
charge of  the  oscillation  circuits  give--  rise  to 
oscillations  of  a  frequency  of  one  million  per 
second  in  that  drcuit,  wiui  •  consequent  waw 
length  oi  JOO  aetera.  The  exact  number  of  os- 
cillatlons  and  wave  length  depends  on  the  in> 
ductance  and  capacity  of  the  oscillation  circuit. 
(To  conform  to  the  word  inductance  the  capac- 
ity of  a  circuit  is  now  frequently  termed  c»ac 
iUmce).  As  the  capacitance  of  the  aerial  is 
usually  supplied  by  the  aerial  wires  and  is  not 
readily  variable,  the  frequency  rate  is  varied 
by  placing  an  adjustable  inductance  in  the  aerial 
circuit  in  the  shape  of  a  spiral  cuil  of  wire  more 
or  less  of  which  m;^  be  inserted  in  or  removed 
from  the  droiit  The  capacity  of  the  aerial  is 
sometimes  reduced,  for  short  wave  signaling 
by  placing  a  condenser  (capadty)  in  the  aerial 
circuit.  In  electrical  diagrams  a  variable  or  adjust- 
able condenser  or  inductance  is  conventionally 
indicated  by  an  arrow  through  the  apparatus. 
In  the  case  in  point  if  the  oscillations  weitt 
maintained  throughout  the  interval  between  disi- 
charges  there  would  be  8,334  oscillations  per 
spark,  that  is,  the  quotient  of  l.OOO.OtX)  divided 
by  120.  Since,  howe\tr,  the  oscill.ition--  in  such 
a  circuit  die  out  very  rapidly,  due  to  the  damp- 
ing clTccts  mentioned  in  the  article  VVuUOJW 
Tel£grapiiy.  there  are  only  two  or  three  stroiw 
oscillations  for  each  discharge  in  highly  dampM 
circuits  and  10,  20  or  30  strong  oscillations  in 
less  strongly  damped  circuits.  Hence  oscilla- 
tions are  only  maintained  during  a  brief  inter- 
val between  spark  discharges,  leavin^^  approxi- 
mately the  one  hundred  and  twentieth  of  a 
second  between,  such  discharges  during  whidi 
there  are  no  osrilladons  in  the  osctllatioo  drcuit 
and  at  that  time  nr.  waves  .ir,  radiated  from 
the  aerial.  In  wireless  tcie^ruithy  these  inter- 
mittent  or  group  oscillations  aftir  reception  by 
a  delevtor  are  observable  in  the  telephone  head 
receiver  as  a  continuous  tone  or  buzz  which  is 
broken  into  dots  and^dashes  of  the  Morse  alphas 
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bet  Iqr  a  tekgnpjh  key.  II  iht  attempt  were 
nnd*  to  «iperpo«e  vibntions  corresiMnding  to 
^ee  waves  npon  these  intermtttent  or  broiKnt 

oscillations,  it  is  cxidctit  that  p<^rtion';  nf  the 
voice  waxes  set  vip  l  y  ihc  iransmittcr  would 

be  li^St 

Kentieiiy  has  nuthcinatical(y  demonstrated 
that  speech  might  be  traiMinittcd  tdcphonieally 
with  harmonics,  or  overtones^  not  cxcee^g 

2,000  p«r  second,  but  Fessenden  has  found  by 

experiment  th.it  for  satisfactory  speech  a  frc- 
qutiicj  of  at  least  3),(XK>  per  sccontl  iniist  Ik" 
employed,  otherwise  disa^rreeal^Ie  noist?;  will  he 
heard  in  the  telephone  receiver.  Therefore, 
contintiou*  or  sustained  oscillations  of  a  fairly 
hifch  frequency  and  uniform  amplitude  arc  es- 
sentia! ui»oii  which  to  superpose  the  voice  fre- 

Suetiries  for  successful  wireless  telephony.  To 
liis  end  iuirly  6ucct&i>(ul  efforts  have  been  made 
by  different  inventors  to  produce  a  machine 
generator,  or  alternator,  capable  of  delivering 
an  altcmatinK  current  of  very  high  frequency 
notably  by  Pessenden,  Goldsmith  and  Alexan- 
der^on.  Owing  to  the  mechanical  difficulties  of 
coiisti nciiciti  of  such  mnchim  it  is  perhaps  a 
question  if  they  will  prove  commercially  suc- 
cessful in  general  use.  Nevertheless  sudi  ma- 
chines have  given  and  are  giving  good  service 
in  a  number  of  Innances.  An  ioiea  of  the  dif- 
ficulties of  cnnMruction  of  hitrh  frequenc>-  nher- 
nalors  will  he  obtained  when  it  is  pointed  out 
that  to  ol'fain  UK),OfX)  nsrilUiiioiis  per  second 
in  a  6U0-polc  rotor  having  a  diameter  of  two 
leet,  a  speed  of  20,000  revolutions  per  minute 
is  necessary.  Fairly  full  descriptions  of  bi^ 
freouency  machine  generators  wfll  be  found  tn 
hooks    mentioned    m    Bihli-iiruf'liy.  Con^uU 

Taper  hv  Ale\atid<Tson.  Pr>  x  et  din^^s  American 
iistittr.e  Klfciriral  I'tii^ineers  ((  jctoher  I'^l'*)- 
Another  f -'hrMl  yf  obtainiiik'  sustained  elec- 
trical oscillaii  11^  h  known  as  the  sini^'uig  arCt 
doe  to  DtiddcU.  wrho  discovered  that  when  an 
are  lamp  is  in  llrant  with  a  capacity  and  an  ifi" 
doctaruc  of  ^ven  proportions,  a  musical  tone 
ii  set  uj>  m  the  arc.  lUtimatcly  Ihiddell  ob- 
tained frequencies  of  40,000  per  second  from  this 
source.  An  explanation  of  this  phenomenon  is 
tbat  when  the  shtmt  rimtit  is  completed  a  cur- 
rent flows  from  the  arc  circuit  into  the  conden- 
ser or  capacity  circuit  which  decreases  the  cur- 
rent flovkiiij^'  ill  the  arc.  This  iiu-n.isrs  tin- 
elect  romotive  force  between  the  terminals  of 
the  are,  caasing  still  more  current  tn  flow  in 
the  condenser  circuit  raising  its  electromotive 
force  above  the  normal  voltage  of  the  arc.  Con- 

sc<|nfii!l%  the  conderiM  r  Itec:!!-  to  di-ch.t!>:i  liack 
into  the  arc,  iucreabinK  ihc  current  therein  and 
reducing  the  electromotive  force  between  its 
terminals,  when  the  rc\crse  process  is  set  up, 
and  }n  thi^  way  continuous  oscillations  are 
maintained  in  the  arc  and  shunt  circuits. 

When  sustained  oscillations  are  compara- 
tively uftiff>rtn  in  :iniplitu<le  and  their  frequency 
is  aU>ve  audibiliU'  these  oscillatioMs  are  not 
heard  in  the  telephone  receiver.  But,  while  the 
telephone  receiver  or  at  least  the  huitun  car 
will  not  respond  to  soch  biith  frequencies,  if 
the  amplitude  or  contour  of  the  oscillation 
w.-ives  !>e  modulated  'y  spcakitiK  into  a  micro- 
phonic transmitter  placed  in  the  oscillation  cir- 
cuit, or  in  the  aerial  circuit  of  a  wireless  sy%- 
temi,  a  telephone  receiver  wilt  under  proper  con- 
ditions reprodticc  the  speech  spoken  at  the 
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transmitter,  virtually  as  speech  is  reprodneed 

modtilating  the  amphtttdc  of  a  beam  of 

or  a  telegraph  current  in  the  case  prrvtamif 

cited  The  terms  •radio  frequency-*  and  'ici., 
frcHjuency*  are  now  commonly  used  to  indjci'f 
the  inaudihle  hiv;h  frc<tuency  oscilb'  ri' -  jsd  th« 
audible  or  low  frequency  oscillations,  rctfcc- 
tively,  in  wireletS  telephony. 

The  discovei7  of  the  oscillatiBg  are  ftni 
the  way  for  the  tise  of  sustained  oscillaiiaBt  ef 
high  frequency  and  by  means  of  modiiicance* 
of  Duddell's  device  much  progress  hai  1<?5 
m.ide  in  wireless  telegraphy  and  wirelcs*  '.f'-*- 
pbony.  Such  devices  are  now  sometimes  xtrwci 
are  radio  transmitters  or  are  converters 

An  important  improvement  in  ih<  Dtd'i-* 
oscillating  arc  is  that  due  to  Ponlsen  Ir. 
I'oulscn  arrangement  the  pf.,-i!;\e  clecTn^de  • 
the  arc  is  a  water-cooled  copper  cylind<r  Tbt 
n<(,'ative  electrode  is  carbon.  The  arc  is  ph^ti 
in  a  strong  magnetic  field  which  tends  to  bkm 
out  the  arc,  after  the  Rfihu  Thomson  cffeA 
The  source  of  current  <-npph-  for  'he  ar-  i»  i 
direct  cuirenf  generator  snpplv  riL:  from 
kilowatts  to  \0'  l:il"vvatt>  at  '^X'  •  ■  v  :•■ 

The  arc  converts  the  encrg)'  oi  the  direct  cnr- 
rent  tnachitie  into  alternating  mrrcTits  of  a  f^ 
qncncy  of  say  60.000  per  second.  The  prKacd 
efficiency  of  the  are  converter  is  33  per  tti* 
to  50  per  cent  of  the  input  For  further  ir;*':: 
e'tin^:  detail.s  of  this  arc  converter  and  it* 
it\  in  Wireless  Tele^rraphv,  consult  an  artickv 
hUctrkal  World  (30  Aug  1919,  p.  452) 

A  very  important  source  of  sustained  hici 
frequency  oscillations  in  wireless  telegraphy  ud 
telephony  of  more  recent  origin  is  the  tfcm 
electrode  hik'h  \  acinim  tuhe  to  which  more  (X- 
t(  Tided  reference  will  be  made  herein. 

A  great  advantage  of  sustained  oscillatscsi 
in  wireless  telephony  and  %\-ireless  teki^apir 
also  is  that  the  property  of  resonance  may  !f 
more  fully  availed  of  than  when  more  or  k  • 
intermittent  osciHatlons  are  employed  It  rr.j^ 
Tie  noi(  d  that  in  wirrit  ss  telegraph  and 
less  tt'Kphoiie  i>peralion  the  receivinc  Hffe- 
ratus  is  practically  the  same.  In  ^k-ircles*  tric^ 
raphy  the  full  effect  of  the  radiated  witm 
from  maximum  to  zero  is  avaibMe.  wheietl 
in  wireless  telephony  only  a  small  portior  f 
the  emitted  wave  energ>  is  availaMe.  TLUitr^-r 
ihat  diK  t<i  the  modiil:iti(»n  of  the  wave  ere^ 
causctl  by  the  action  of  the  telephone  traus*- 
mtfter.  estimated  to  be  ab<nif  5  per  cent  ol  Ae 
total  energy  radiated.  This,  however,  is  vtev 
of  the  amplifying  powers  of  the  high  yacnn 
tube  detector  is  not  now  of  so  mudi  iv^cO 
ance    See  Tn  fcrapity.  WisFtrss 

IK-  hnrcst  VVirrlcsi  7.  —  In  Fig  la 

outlmefl  an  arrangement  of  the  De  Forrsl  wirr- 
less  telephone  S3rstem  employed  in  MOD  and  pels' 
sibly  prior  thereto.  A  sinj^nng  arc  a  is  e»- 
ployed  as  the  source  of  stisiained  hurh  ftr- 
•  liiency  oscillations.  C  \-  a  \.iri.ihle  condervr 
/.  is  a  transformer  or  tuning  coil,  the  secondiJ^ 
soil  s  of  which  is  in  series  with  the  ir'.3.\ 
wire  A,  and  a  microphone  transmitter  M.  a 
an  are  with  copper-carbon  electrodes,  httrm-r* 
in  the  flam^^  r  '  an  alcohol  lamp  m  The  a'-  t* 
supplied  wKii  a  Z?0  or  440  volt  direct  curretrt 
supplied  by  a  generator  indica'ed  at  Ci  K  K. 
are  choke  coils,  or  inductances,  to  the  jurr'"' 
circttit,  used  to  shut  out  the  nigh  freqi:<' " 
oscillations  of  the  are  from  the  generator  TV 


Digitized  by  Google 


mSLBPHONY*  WIRBLBSS 


387 


ut  a  sets  top  in  die  circuit  a,  C,  p  suataioml 

oscillations  tnat  are  radiated  as  electric  nam 
from  the  aerial  wire  A.  Speech  spoken  Into 
transmiiter  M  modulates  the  amplitude  of  these 
Kivci  practically  in  a  manner  equivalent  to 
the  action  of  the  voice  currents  in  the  \'an 
Rysselberghc  simultaneous  system  of  telegraphy 
and  telephony  upon  the  telegraph  currents 
therein.  There  is,  of  course,  the  difference 
that  in  the  latter  case  it  is  the  slow  telegraph 
iniNdses  oi  ourcnt  that  are  modnlated  ajf  tha 
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voice  currents,  whereas  in  the  case  under  con- 
side  rati  on  it  is  the  high  frcaucncy  radio  cur- 
rents that  are  modulated  by  the  voice  currents. 
It  is  now  the  practice  to  term  the  modulated 
high-frequency  waves  employed  in  wireless 
telephony,  and  it  may  be  added,  in  wire  tel- 
qiboiiy  also,  carper  waves,  since  they  virtually 
carry  the  voice  waves. 

The  receiving  circuits  of  the  said  De  Forest 
idcphotic  system  arc  shown  in  I'i^  .1.  A  is  the 
jerial,  L  is  the  tuning  coil,  C  is  a  variable 
condenser.  The  detector  employed  is  the  Do 


Forest  audion.  (See  TtttatAmr,  Wndttras). 

It  comprises  a  tantalum  lamp  filament  F,  a 
prid  G  of  N'o.  22  platinnm  wire  an<i  a  small 
pLitinnni  plate  /^  all  within  an  t  xhrui^'ed  hull) 
^  resembline  a  six-volt  incandescent  lamp.  The 
hlamcnt  is  lighted  or  heated  by  a  three-cell 
storage  battery  B,  the  current  stroigth  of  which 
is  regulated  by  a  Tartable  resistance  r.  is 
a  potential  battery  of  10  to  30  volts,  adjustable 
as  to  potential  by  a  potentiometer,  not  shown. 
One  terminal  r  f  thr  o'<riIlati'>Ti  circuit  L,  C  is 
connected  to  the  grid,  the  other  terminal  to  the 
fihuncnt,  as  in  the  figure. 

When  the  heating  battery  and  the  potential 
battery  are  proper^  adjusted  die  audion  is 
ntf  sensitive  and  prodoces  amplified  aomids 


in  liie  tdcphone  racdver.  The  incoming 
frcqnenor,  or  radio  sustained  osdllations,  as 
stated,  do  not  perceptibly  afFcct  the  telephone 

receiver  owinp  <.o  their  rccr'.ilarity,  imiformity 
of  amplitiule  and  hi^;h  f  rri:;uf  iu  n  .  liut  the  mcnlu- 
lations  of  the  ainfilimdc-  ni  tl)i'  incoming  audio 
oscillations  due  tn  the  microphone  transmitter, 
being  within  the  range  of  the  hanan  ear,  are 
heard  in  the  tel^famie  receiver  as  arttctilate 
speech. 

li'irt'Irss  THtphone  Transmitters. —  The 
transmitters  for  this  work  necessarily  require 
high  current  strength  in  the  transmitter  circuit 
This  develops  heat  in  the  carbon  grjinulcs  of 
the  micnumone  tranatnittcr,  which  leads  to 
packing  of  the  carbon.  This  impairs  or  stops 
the  transmission  of  voice  wsrves.  The  packing 
can  be  broken  tip  by  tapping  the  transmitter 
at  suitable  intervals,  and  De  Forest  provides 
a  special  device  for  this  purpose.  In  other 
cases,  a  device  consisting  of  a  number  of  tubes 
leading  from  a  single  mouthpiece  to  a  number 
of  transmitters,  all  actinj?  upon  the  one  circuit, 
is  employed.  Fessctiden  uses  a  special  trans- 
mitter fur  this  work,  by  means  of  which  a 
current  strength  of  15  amperes  is  modulated 
successfully.  For  aeroplane  service  during  the 
war  transnittera  of  tf^xSoA  design  were  found 
to  be  necessary  if  successful  results  were  to  be 

obtained.  In  this  service,  fic<ides  difficulties 
due  to  packing,  precamioi'.s  had  tn  be  taken  to 
annul  enqiiie,  pr;  [icller  and  <  ;hi  r  external 
noises.  To  this  end  the  diaphragm  of  one  t>'pe 
of  transmitter  is  so  constructed  as  not  to  re- 
spond readily  to  ur  vibrations  below  200  or 
above  2,000  per  second.  In  another  tj-pe  a 
perforated  plate  is  interposed  between  the 
speaker's  mouth  and  the  diaphragm  of  the 
transmitter,  which  device  faafHes  the  movement 
of  extraneous  sound  waves  toward  the  dia- 
phragm while  the  voice  waves  spoken  directly 
uito  the  mouthpiece  are  not  impeded.  Still 
another  device  employed  in  this  service  con- 
sists in  leaving  the  back  of  the  transmitter  n]  '  'i 
in  such  a  way  that  exterior  noises  impinge  on 
the  back  and  front  of  the  diaphragm  of  the 
transmitter  with  equal  strength,  effecting  no 
result,  whereas  the  voice  waves  hit  the  dia- 
phragm in  one  direction  only  and  thus  set  up 
the  required  variations  in  the  transmitter  cir- 
cuit, even  allhonLh  at  'neb  times  the  pilot  OT 
observer  cannot  hear  his  own  voice. 

Tkret  Ehctrode  Vacuum  Tube  Oscillators^ 
As  previously  intimated  the  De  Forest  three 
electrode  vacuum  tube  is  now  used  as  a  source 
of  high  frequency  sustained  oscillations,  and 
many  different  arrangements  of  circuits  have 
been  designed  to  utiliie  tiiis  remarkable 
feature  of  these  tubes,  now  in  practice  fre- 
quently designated  vacuum  tubes  or  VT*s. 
One  such  arraTi.'ement  of  cirrnits  to  obtain 
sustained  oscillaiu  tis  is  shown  in  simple  form 
in  Fig.  4.  termed  a  vacuum  tube  oscillainr. 
It  illustrates  the  "feed  back'*  or  •regenerative*  • 
coupling  ol  circuits,  perhaps  first  devised  by 
Armstrong.  F  is  the  ttsual  filament  G  is  the 
grid,  P  is  the  plate  of  the  tube  proper.  HB 
is  the  heating  or  lighting  battery,  r,  r"  are  re- 
generative or  feed-back  tuning  coils.  C  is  a 
condenser  across  the  filament  grid-circuit. 
Closing  the  circuit  or  jarring  the  tube  will 
cause  an  initial  impulse  or  oscillation  in  the 
griditlate  drcnit,  indadkg  coil  /.  This 
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oscillation  in  ttim  rtan;  on  the  Rrid-filamctit 
and  r  circuit,  which  aK^iii  rcactv  on  the  former 
circint,  thereby  producinff  a  (tcd-hack  or  rc- 
gcncnttvc  oaallMwg  airrrnt  in  the  tube  that 
nay  lie  tcnocd  leU^popetuaiing.  After  a  brief 
interval  a  tteady  snstaiiicd  oscilbtion  is  pro- 
duced. The  coils  r,  r'  and  condenser  C  are 
adjti^lcd  ti)  oscillate  at  a  desired  frequency  m 
the  usual  way  By  means  of  this  tube  oscilla- 
tions ft  ni  Ktte-h.ill  cycle  tO  20y000|^)00  per  160* 
ood  arc  now  obtainaUc. 


It  has  Ixen  noted  by  another  writer  in  cx- 
poundiii)^  the  oscUlaiing  feature  of  these  tubes 
that  *in  order  to  sct  tube  circuits  into  a  state 
of  nulio  frequency  oadilarioB  it  is  ncttssaxy 
that  the  connectiMis  be  to  made  tint  tfie  larrid 

end  of  the  nid  inductance  will  he  altmi^tely 
negative  and  positive,  as  the  pbte  md  ui  the 
pbte  inductan^rc  is  positive  and  negative. 
^\1len  the  grid  and  plate  radio  frequency  ar- 
oiits  are  coupled  Vkith  the  proper  phase  relation 
uqr  vauiatioa  in  voltage  in  cither  the  giid  or 
plate  dmnts  will  cattse  numtte  disttirbance  in 
rhc  -iiil.ttii  n  circuits,  netting  them  into  oscil- 
Litiuii  a!  \\luiit\cr  irc<iuenc>-  they  may  happen 
to  be  adjusted  to.  For  example,  a  slijfht  varia- 
tion of  voltaic  in  the  piatc  circuit  by  anv 
uMans  whate\cr  will  cawe  ali  resonant  circuit 
to  otdUatc  at  radw  f reqacncj.  ud  the  resultant 
carrcnl  will  act  npoo  the  leno  drcuit.  setting  it 
into  action  at  the  same  {requenc>-.  The  result- 
tnir  radio  frequency  fluctuations  of  the  ffrid 
pjoftnti.il  w-iU  act  upon  the  plate  at  the  riKht 
time  to  keep  the  plate  resonance  arcwt  in  a 
•mte  of  osdllation.  and  this  stale  of  affairsi 
win  oiMUinne  so  long  as  the  proper  supply  of 
yohatte  and  filament  atrrcm  is  anintained.  but 
not  othen»i»e.  The  tube  is  able  to  frerverate 
altcmatine  currents  because  of  its  ampHf>-in(; 
properties  The  cnerK>-  delivered  to  the  Krid 
drcint  in  accurdmce  with  the  actions  ju>i  out- 
lined will  Rradually  increase  in  value  until  a 
maxim  OBI  is  reached,  which  is  the  maximum 
ootpnt  the  valve  is  capable  of  dclivcnnk*  * 
Contalt  Tke  H  mUu  Aqt,  Jane  1919.  p.  15. 
artictr  on  *>^'irrless  Telephone  Trammitter  for 

Se-I-b' • 

in  k*(  ti<  ral  I>e  Forest  Rives  the  expianaiion 
of  the  vacuum  lut*^  (.-«  :l!.iror  .i«  f.  lit.w* 
•There  i»  onlv  one  osotlUtinx  circuit  This 
cirntit  is  such  tiui  .i  sudden  auink:e  »f  pc^en- 
tial  inipfcs>e4  on  the  pUte  produces  in  tarn 
a  rhance  in  tfie  tw*^t'a1  imprr»*ed  on  the 
gild  !  •  m;  fi  ,  '  ■■  r  1-  to  produce  in  itS 
tarn  an  opposite  i.Uaii4;c  ot  vaiuc  ut  pntclial 


,  wuueuns 

on  the  plate  Tlius  the  to  and  ffO  adian  ii 
redprocal  and  self-sostaininK.* 

In  jggwccts  the  ^o^p>enibon^  ^Ij^ 

the  Ofdlbtor  prerioosty  described  AnedMr 

example  of  a  self-pcrpetuatine  r>scillaticn  nr 
cuit  is  that  due  to  placing  a  telephone  rer^^rr 
lieiorc  the  mouthpiece  of  a  telephone  tj"*- 
mitter  when  a  shnil  whistle  or  howling  is  oftea 
established.  This  phenomenon  is  especially  no- 
lioeahle  in  the  tranauner  and  receiver  <d  the 
acouiticoo  typfc  This  effect  is  seemingly  dae 
to  a  series  of  reactions  somewhat  similar  to, 
but  much  more  complex  than  those  that  .<-ctir 
in  an  c!c  i  trie  door  hell,  another  device  whi  h 
self  f r«"'i'>»'cs  its  own  vibration;  when  its 
drciiit  i>  closed  by  the  posh-tutton.  In  the 
case  of  the  telephone  howler  let  us  assume  ia 
explanation  of  its  action  that  a  nx>venieiit  of 
the  diaphragm  of  dm  rccd»er  toward  its  mac> 
net  tends  to  weaken  the  air  pressure  on  the 
diaphraCTn  of  the  transmitter,  and  hence  weak- 
ens the  pressure  of  the  carton  of  the  trans- 
mitter This  causes  a  weakening  of  the  ri;r- 
rent  allowing  the  diaphruKm  of  the  receiver  to 
fan  ailfa^,  with  the  further  result  that  the  wr 
colnmn  is  oomprcmcd,  this  tcmhng  to  incrmie 
tte  pressure  on  the  carbon  apin  and  also  m- 
creasing  the  current  sirengOl  in  the  dmil. 
whereby  the  diaphragm  of  the  recdvcr  is  agaia 
attracted,  which  actions  are  repcate<l  .er  »sJ 
over.  Investitration  of  this  phenomenon  tr  i.- 
cates,  as  niik'ht  1 1  i  xpcctcd.  that  it  is  dcper,  I  - 
upon  the  fumiamental  set  oi  vibration  oi  tlx 
receiver  and  transmitter,  the  len^h  ot  the  air 
column  enclosed  between  them  and  also  ibr 
osdllation  period  of  this  dfcnit.  Hie  abmc 
references  to  the  attraction  of  the  diapbracn 
of  the  rocuer  and  to  tt>  tallinK  away  an 
perh.ips  r.iilier  broad  terms,  when  it  i»  COO' 
suiired  that  as  near  as  can  !«  calculated  the 
amplitude  of  \il  ration  of  the  said  diaphra.:tD  m 
reproducing  speech  is  aboat  the  ooe  twestj 
millionth  of  an  inch.  Wlule  this  ptmnomeno* 
has  no  diiea  bearing  on  the  i  sen  am  tube  eao!- 
lator  it  is  interesting  as  somevhat  miif"|— ' 
tbrreto  and  hence  may  tend  tO  simpfify  lh> 
exi'i.iiiation  of  the  de\ice. 

Colflts'  ytummm  Tube  Oscillator,  ModtdHf* 
aid  Hfteater —  In  Fir  is  shown  ari  arrange- 
ment due  to  C'oipitts  of  a  vacuum  tube  sod 
telephone  transmitter  with  other  csronitt  aid 
apparatus  for  piotiidiiig  a  h^  fregMnqr 
vacuum  tube  oscillator,  modulator  and  lepeaur 
of  radio  and  audio  frrquendes.  In  vacnm 
tul-r  Operation  the  circuit*  info  which  er>erc> 
is  put  is  termed  the  input  circuits;  those  tt'-i: 
kive  -'Ut  energv.  the  output  circuit  In  Kic  ^ 
the  input  circuit  consists  of  the  gnd  O  oi  the 
vacuum  tube  i'T,  modulator  coU  r'.  battery  B 
and  filament  f.  as. indicated  by  the  kuir  s 
The  output  drcuit  indicated  by  kticr  *  m*: 
sists  of  the  plate  P.  filament  F,  coodmiers  C*  I 
and  the  pnniar>-  cimU  of  rcpcatiag  coib  ^ 
Iraiisf  .irmer>  T .  V .  and  lattery  P".  which  kj*- 
ter\  supplies  current  to  plate  /*.  throuKk  aS 
diKtaiicc  or  choke  coil  K ,  h  is  ihe  u«ual  ht^t- 
111^;  f  a-iery  The  sfcondar)-  winding  jToijb^ 
re;><a^iii>:  cuil  or  transi<>rmcr  7^  is  caantm 
throuich  condenser  C  with  the  inp«l  uaum 
The  primary  binding  p  of  transfomwr  Fj* 
in  scncA  with  the  Mcundary  of  another  tn^ 
fonncr  r*  which  latter  is  coupled  widk  •> 
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telephone  transmitter  circuit  TC  as  shown. 
The  arrangement  acts  as  a  gcnera,tor  of  high 
frequency  currents  by  reason  of  the  inter-action 
of  the  input  and  output  circuits  through  the 
transformer  7"  and  the  circuit  .9  C.  These 
hi^h  grcquency  currents  are  modulated  by  the 
audio  frequency  currents  due  to  the  operation 
of  telephone  transmitter  TC  through  the  trans- 
fomters  "P,  "P.  and  arc  transmitted  by  the 
transformer  or  repeating  coil  T  into  the  line 


frequency  is  practically  impossible,  since  very 
crave  diflicultics  are  met  with  in  keeping  it  from 
howling  or  oscillating.  It  is.  however,  quite 
practicable  to  amplify  a  radio  signal  at  its  radio 
frequency,  pass  it  tHrough  a  detector  tube  and 
then  amplify  the  resulting  audio  frequency  cur- 
rent. This  not  only  gives  the  increase  due  both 
to  the  radio  and  the  audio  frequency  ampli- 
fiers, but  in  addition  increases  the  detector  tube 
efficiency  since  within  limits  the  efficiency  of 


.li- 


re 

Pic.  5. — Coliiitta'  Oadllmtor,  Modulator  and  RcpoUing  Derioe. 


or  aerial  A  to  which  the  secondary  coil  of  T 
may  be  connected.  Consult  Colpitts'  United 
States  Patent  No.  1,137.884,  1915. 

Tico  or  More  Stage  l^'acuum  Tube  Cir- 
cuits.—  A  combination  of  a  transformer  and 
amplifier  tulic  is  termed  a  one-stage  amplifier. 
The  number  of  transformers  and  amplifiers,  in 
series  can  be  further  increased,  but  since  static 
and  other  >tray  currents  are  also  amplified  a 
practical  limit  is  soon  reached.  In  practice 
^even  stage  amplifiers  have  been  successfully 
utilized  and  a  much  greater  number  of  ampli- 
6cr5  in  series  have  been  employed  experi- 
mentally. 

In  Fig.  6  is  shown  a  vacuum  tube  receiv- 
inR  circuit  with  a  detector  tube  FT"  and  a  two- 
stage  amplifier  method,  7"  yV ;  7*  VP.  cm- 
ployed  in  the  United  States  Signal  Corps  serv- 


detection  increases  with  the  signal  strength- 
Thus  the  receiver  usually  works  out  best  in 
seven  stages,  three  raido,  one  detector  and  three 
audio  stages.  F'roperly  designed  sets  of  this 
kind  operated  non-osciUating  and  without  re- 
generation, will  give  signals  more  than  10" 
times  as  strong  as  would  Ik:  obtained  with  a 
simple  one  tul»e  detector.  By  using  a  regenera- 
tive feed  back  much  higher  amplification  can 
be  realized,  but  the  operation  becomes  less 
stable.* 

The  degree  of  amplification  due  to  the 
vacuum  tube  amplifier  varies  under  different 
conditions  of  battery,  circuit  connections,  etc. 
In  the  case  of  an  amplifier  made  for  the  United 
States  Signal  Corps,  the  power  of  the  output 
signal  was  from  40,000  to  60,000  times  that  of 
the  input  signal.    In  general  it  may  be  taken 
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Pic.  6. — RecwvuiH  Circuit  with  Dctectur  and  Two-Stage  AinpIifieT 


ice.  The  incoming  oscillations  are  detected  by 
tube  yT  and  are  successively  transformed  and 
amplified  by  transforming  7'',  vacuum  tube  VT', 
and  7^  telegraph  or  telephone  signals  being 
leccived  in  the  telephone  receiver  TH 

As  noted  in  an  article  on  "Radio  Frequency 
Amplifiers*  (in  Elect rical  World,  p.  570,  22 
March  1919).  "to  build  a  reliable  and  efficient 
amplifier  of  more  than  three  stages  at  any  one 


that  the  increase  in  audibility  is  according  to 
the  square  of  six  per  amplifier.  Thus  if  one 
amplifier  increases  audibility  six  times,  two  am- 
plifiers will  increase  it  36  times,  and  so  on.  It 
has  been  stated  that  by  "the  use  of  successive 
vacuum  tube  amplifications,  energy  increases  of 
10.000,000,(XX).000  times  have  Iwen  obtained  and 
that  a  six  stage  amplifier  permits  the  feeble 
energy    derived    from    a    telephone  receiver 
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when  cmployffl  a-^  ;i  transmitter  to  liRht  an 
ordinary  tunKSten  lamp,  or  to  produce  a  spark- 
ing notcnrial  of  several  dioosand  volts.*  The 
amplifying  power  of  die  vactram  tube  a,^  how- 
ever, not  an  instance  in  which  something  is 
seemingly  o!  taincil  for  nothiiits'  In  this  re- 
spect it  is  not  comparable  to  the  micru!»copc 
or  telescope  Rather,  as  pointed  out  by  Battel, 
its  amplifying  effects  are  obtained  in  a  man- 
ner analogous  to  the  increase  of  power  in  a 
direct  current  fs'i'KTator  flue  to  an  increase  of 
current  or  potential  in  the  field  circuit  oi  the 
machine,  which  in  turn  increases  llie  density 
of  the  ma^nctc  field  in  which  the  armature 
rotates.  The  increased  power  in  the  dynamo 
output  is  »li^r)riji)orlionatcly  wrrraler  than  the 
increase  of  current  in  the  field  circuit  and  is 
supplied  by  drawing  upon  the  mechanical 
energy  that  revolves  the  shaft  of  the  dynama 
Analoffously  the  hatteries  that  supply  the  heat 
f(ir  th<  fihinnnt  mid  thr  ticctric  potential  for 
the  pl.itc  arc  drawn  upon  to  supply  the  power 
developed  by  the  vacuum  tube.  In  the  case  of 
Ihc  direct  current  generator  the  power  n  ocm- 
trolled  by  the  magnetic  field;  in  Ae  vaeuum 
tule  the  outptit  is  controlled  by  the  grid 
potential  through  the  agenc>'  of  an  electric 
field. 

The  transmitting  and  receiving  vacuum  tubes 
employed  in  wireless  telegraphy  and  telephony 
are  difTercntly  constructed  and  require  varying 
amounts  of  current.  Thus  one  type  of  receiv- 
ing tube  used  by  the  United  States  Signal  Corpa 
requires  for  filament  operation  1.1  ampere  sini- 
plied  by  a  fottr-volt  storage  battery,  while  Vat 
plate  circuit  is  supplied  by  a  3<Vvolt  dry  bat- 
tery of  15  cells.  The  filament  in  the  tiiias- 
mitttng  tube  takes  normally  1.36  amperes  at 
seven  volts.  The  battery  for  the  plate  circuit 
oif  this  tube  ranges  from  250  to  3S0  volts.  The 
power  output  of  ihi--  tul>e  is  three  to  five 
watts  Ci insult  article  by  Bown  {Llectrical 
\l\»'d.  22  l\b  1V19). 

WirelcM  Telephony  in  Aerial  S«rvicflii<— 
The  exigencies  of  die  Great  War  led  to  rapid 

diM-loiiment  in  wireles*  telephone  apparatus 
and  methods  for  army  and  navy  needs  in  thi< 
country  and  abroad.  There  was  c-pccial  need 
for  wireless  telephony  in  the  aerial  service  and 
Kreat  pronre»s  was  made  in  meetinp  the^e  de- 
mands. For  the  latter  purpOM  apparatus  of 
miniminn  weight  was  necessary.  The  dimen- 
sions, for  example,  of  a  romplete  outfit  for  the 
use  of  the  I 'tilled  States  Si^Mial  Crops,  con- 
taining vacinim  nil><s.  transformers  and  plate 
circuit  dry  batteries  are  nine  inches  by  seven 
inches  by  five  inchca,  and  it  weighs  eight  poiuds. 
The  input  transformer  used  in  this  set  is  of 

the  vbfll  WMiitx!  with  6.(KX)  feet  of  Na 

40  enameled  wire  with  paper  insulation  be- 
tween the  layers  of  wire,  and  weighs  two 

pounds 

In  Im^'s  7,  respectively,  arc  Kiven  illus- 
trations <if  transmittinc  and  receiving  types  of 
three  electrode  vacuum  tubes  used  by  the 
Ignited  States  Army  and  Navy  ^iimalinsr  d^ 
pariments  in  the  late  war  Iti  V\^'<.  10  nre 
illustration*  of  airiilnu-  tran^mttttrL'  and  re- 
ceixTnvr  wireless  fc!t  |>hoiir  <<  k  ni>h/ed  >'y  the 
United  States  Signal  Corps.    Wireless  tele* 


phone  I  ommunicat'on  between  f^jinc  machiMi 
in  the  air  and  between  the  planes  and  ^jomsii 
ftati<ms;  also  by  means  of  wire  tclephoQjr  lie* 
twcen  the  men  in  the  airptane  ittdf.  was  da|r 


VM.r. 


becoming  of  more  importance  toward  the  d<-<« 

of  the  war.  and  many  \alua'lr  improxemrr;  - 
were  developed  to  facilitate  ihu  communy*- 


lion.  Considt  a  p.ii>i  r  on  "K  wlio  Telepbonj* 
bv  Craft  and  Ci  Ipitt^  (  American  lB*ntll»e 
Electrical  Engineers.  21  Feb.  1019) . 
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Multiple  Wireless  Telephony.— In  wire 
telegraphy  the  term  duplex  telegraphy  signifies 
t  lystcm  in  which  two  messages  arc  sent  over 
one  wire  simultaneously  in  opposite  directions. 
By  diplcx  telegraphy  is  meant  the  sending  of 
two  mcssagcj  in  the  same  direction  over  one 
wire  simultaneously.  The  term  multiplex  teleg- 
raphy usually  covers  telegraph  systems  by 
which  more  than  two  messages  are  transmitted 
over  one  circuit  at  the  same  time  m  either  di- 
rection. In  wireless  telegraphy  the  term  "^du- 
plex telegraphy"  is  applied  to  means  by  which 
two  wireless  messages  are  sent  in  opposite 
directions  at  once  from  two  wires  on  one  sup- 
porting tower,  or  preferably  from  two  wires 
on  separate  towers,  and  again  preferably  w;ith 
the  respective  transmitting  and  receiving  aerials 


iJy  means  of  this  system  it  is  possible  to  trans- 
mit over  one  wire  simultaneously  four  or  more 
messages  by  means  of  electrical  vibrations. 
In  this  system  four  tuning  forks  of  different 
rates  of  vibration,  say,  264,  320,  etc.,  per  second, 
arc  each  given  control  of  a  battery  by  contact 
points  suital)ly  fixed  on  the  forks.  These  bat- 
teries are  arranged  in  series  in  a  main  line 
circuit.  The  tuning  forks  are  kept  in  constant 
vibration  by  an  electromagnetic  device  similar 
to  that  of  the  ordinary  electric  door  bell,  the 
forks  being  used  as  the  armature  of  the  mag- 
net. When  in  operation  these  forks  open  and 
close  the  circuits  of  their  respective  batteries 
at  a  rate  corresponding  to  the  fundamental 
vibration  of  the  forks,  and  thereby  set  up 
four  different  trains  of  electric  impulses  in 
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Pic.  9.  Fic.  10. 

^'^UlrpUnc  Traniinitling  «nd  Rccci^-inu  Set  adopted  by  the  United  Slates  Signal  Corps. 


separated  a  distance  of  25  or  50  miles,  in 
which  latter  case  the  transmitting  and  receiv- 
ing apparatus  are  connected  by  land  wires, 
thus  making  it  possible  to  localize  the  trans- 
mitting and  receiving  operators  in  one  room. 
This  is  termed  remote  or  distant  control.  The 
actual  adjustments  of  the  wireless  apparatus 
are  made  by  attendants  at  the  transmitting  and 
recci\ing  antcnnse.  Utilizing  remote  control 
methods  during  the  late  war,  the  hiph-powcr 
wireless  transmitter  stations  at  Annapolis,  Md.. 
Tuckerton,  N.  J,  New  Brunswick.  N.  J.,  and 
-Sa>Anllc,  L.  I.,  were  operated  by  four  operators 
in  one  room  in  the  Navy  Department  building, 
Washington,  D.  C. 

The  term  multiplex  wireless  telephony  may 
also  be  utilized  as  mentioned  in  the  case  of 
duplex  wireless  telephony,  but  preferably  it 
refers  to  the  sending  of  two  or  more  wireless 
messages  simultaneously  from  dilTcrent  antennae 
at  nearby  stations,  say,  ships  of  a  fleet,  and 
their  reception  on  the  antennse  of  different  ship-i 
of  a  fleet  at  a  distance.   One  of  the  be^t  known 
multiplex  telephone  systems  for  this  purpose  is 
due  to  R.  A.  Heising.    The  description  ot  this 
sysTcm  will  perhaps  be  simplified  by  the  inter- 
polation of  a  brief  allusion  tn  ihe  Gray  Har- 
monic Multiplex  Telegraph  system,  formerly  in 
on  land  lines. 

Thf  Gray  Harmonic  Multiplex  Telegraph.— 


the  main  hne  circuit.^  of  frequencies  equal  to 
those  of  the  respective  vibrating  forks.  A 
Morse  telegraph  key  is  arranged  t<>  control  the 
impulses  set  up  by  "each  fork  in  such  a  manner 
that  a  scries  of  short  and  long  electric  pulsa- 
tions corresponding  to  the  dots  and  dashes  of 
the  Morse  telegraph  alphabet  may  be  trans- 
mitted over  the  main  lines  by  each  key. 

At  a  receiving  station  four  electromagnets 
pre  placed  in  series  in  the  main  line  circuit.  The 
armatures  of  these  insiruments  arc  iron  reeds, 
fastened  at  one  end,  and  attuned  to  vibnite  at 
rates  corresponding  w  ith  their  respective  vibrat- 
ing forks  at  the  transmitting  station.  Hence, 
each  reed  will  select  and  respond  only  to  the 
pulsations  of  current  transmitted  by  its  respec- 
tive vibrating  fork.  Contact  points  controlling 
a  local  current  arc  also  attached  to  the  arma- 
tures of  the  receiving  magnets  and  by  this 
means  the  transmitted  »l<>ts  .md  dashes  are  re- 
ceived by  a  Morse  telegraph  sounder  in  prac- 
tically the  usual  way. 

Obviously,  when  all  of  these  difTcring  rates 
of  current  impulses  are  being  transmitted  at 
one  lime  over  t>ne  wire  the  resultant  com- 
posite wave  must  be  complex  to  a  degree.  Yet 
the  Gray  Harmonic  telegraph  system  was  in 
successful  operation  for  several  years  between 
New  York  .md  Chicago  on  the  lines  of  the 
Postal  Telegraph  Company,   Indeed  the  degree 
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of  complexity  of  the  resultant  current  referred 
to  did  not  end  with  the  operation  of  the  func- 
tions oatUned  in  the  foregoing  remarks.  For, 
in  addition  to  the  four  pulsatory  circuits  mrn- 

tioned,  an  ordinarj-  Morse  duplex  sy<.iim  was 
superposed  on  tlu-  vilirating  system,  this  KiviiiKr 
a  sixluplcx  telegraph  >\>lcm  capal>le  of  tr;iiis- 
miltiiiK  SIX  messages  over  one  wire  simul- 
taneously. 

Tht  Ueitimg  MtdtipUx  Wirelus  Telephone 
System. —  In  tms  system  an  arrangement  meas. 

arably  analogous  to  the  foregoing  is  employed 
for  setting  up  cleelric  oscillations  of  ditfercnt 
frequencies,  which  differing  rates  of  oscilla- 
tions are  simultaneously  radiated  as  a  com- 
pound wave  in  space  from  the  aerials  of 
nearby  transmitting  stations  and  arc  selected 
and  received  at  the  receiving  stations  by  suit- 
ably  attuned  wireless  apparatus^  in  a  manner 
to  be  described. 

This  system  was  installed  cxperime ntally  on 
three  or  mure  sliijis  of  the  I'nited  Statt  s  n.ivy, 
l  ilt  owing  to  the  declaration  of  war  with  (it  r- 
ni.iiiy  the  tests  Were  prematurely  discontinued. 
1  lie  traiiMiiuiing  apparatus  on  one  ship  is  oiM* 
lined  in  Fig.  11.  Ine  apparatus  on  all  the  shipa 
was  simibr.  but  certam  of  the  tuning  drcwts 
on  each  ship  were  adjusted  to  different  rates 
of  oscillation.  The  plan  employed  is  to  trans- 
mit from  the  three  ships  a  carrier  wave  of 
say  2,<)(*>,0OO  cycles  (150  meters).  Then  on 
one  ship  to  modulate  this  fretjiiency  with  an 
intermediate  wave  of  25.000  cycles,  which  fre- 

Jucncy  in  turn  is  modulated  with  the  waves 
ue  tQ  qieech.  On  another  ship  the  sanw  pro- 
cedure is  followed  except  that  an  intermediate 
\va\e  of  .t5.000  cycles  is  employed  and  on  the 
thir<l  ship  an  iiitermetliate  wa\c  of 
Cjcles  is  utilized. 

Let  Fig.  U  represent  the  ship  (A)  using 


Wave  modulates  at  R  the  amplitude  of  the  ISfiOO 
cycle  frequency  set  up  by  the  oscillator-tuW 
VT.  In  turn  this  modulated  23,000  cycle  fre- 
quency after  am^dification  in  power  tube  f'T* 

i-,  tliruUKh  transtormer  7^  caused,  at  condcr.<<T 
C,  tu  niudiilatc  the  2,000.000  cycle  earner  w  i  .  r 


ilevt  loped  by  oscillator  I 


Th 


modified  carrier  wave  after  increased  p' w r 
ampliBcation  by  the  tul>c  I'T*  is  delivered  by 
the  transfomer  P  to  the  amenna  A.  The 
batteries  and  other  devices  used  in  this  system 

are  V'A  shown  in  the  fi^"irf. 

To  avail  of  this  arranKement  each  of  thr 
three  shifjs  or  other  stations  c<i"'f'I"'^  w  '.h 
this  apparatus  will  transmit  a  earner  wave  ot 
2.000,000  cycles.  But  one  ship,  say  A.  w  ill 
modulate  this  wave  with  a  2S.00O-cycle  wa%c. 
B  will  modulate  it  with  a  3SjOOO<ycl«  wave, 
and  C  with  a  45,0Q0Kycle  wave.  The  recdvinc 
ship  A'  will  tune  his  apparatus  to  a  2,000.00O> 

\cle  wave  and  to  an  intermcdi.ise  t  rei'i' n-y 
i  t  25,000  cycles.    Ship       will  tune  his  appar.*- 

11-  to  a  2,000,000-cyclc  wa\c  attd  to  an  in  er- 
mediate  wave  of  35,000  cvcles,  and  ship  L"  to  a 
S^OOO^OOOncycle  wave  ana  to  an  intermediate 
makit  of  45XXX>  OGlqk.  The  receiving  a| 
is  bleated  In  ng:]2L  A  is  the  aeni 
hracket  m  enrlrscs  the  2.000,000- wave  detector 
tnl>e  and  the  aptToprtatc  tuning  coils  TC,  tran*> 
formers  ^n  l  loruim^ets  C.  Bracket  n  en- 
closes the  ituei  iin  liate  frojut  iicy  and  voice 
detector  tube  I  T',  the  teUpiione  receiver  R 
and  the  ummI  iUament  and  potential  batteries.. 
It  is  pbiii  'l.Lii  that  the  receiving  apparatna 
of  the  ships  A',  B'.  C  wiU  only  r^nd,to  dw 
25.0001,  35,000  Mid  45.000  spcedi  modnbtcd 
nidio  waves,  ri -pi  <.tivi  iv.  while  all  three  wiB 
receive  and  detect  the  2.000.000  carrier  wave, 
pra  iMal  v  as  the  vibrntin^j  rceds  in  the  r.ray 
Hannooic  Telegraph  system  respond  only  to 


Ae  speech  modulated  wave  of  2'.000  fre- 
quency T  is  a  microphone  trari-.miiicr  The 
s[>(  (  i  h  w.i.'-,  N.I  iiji  1  v  this  tran>-tnitif  r  is 
rri»raled  !•>  the  iratikformer  or  rei»eatrr  coil 
XC  into  an  amplifirr  IT.  This  ampltfied  speech 


tlw  particular  train  uf  iapultcs  t»  vludi  tkqr 
are  aitimed. 

This  k>«tcm  of  non-interfering  nultiolet 
wireless  telephony  i«  tcit.  honvever.  limited  to 
the  sca^nf  «f  three  aorsajicea  ot 
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sifflultaneoasl^  In  tlie  nme  neighborhoods. 
For,  bgr  lumg  carrier  waves  of  say.  189  and 
259  meters  in  length,  in  addition  to  die  wave 

Iff.pth  of  li>0  int'ttrs,  and  by  n-nrlnlating  each 
of  tlicsc  two  additional  carrier  waves,  with 
iniermcdiate  frequences  of  25.000,  .v'.  K  i  and 


tubes  VT*,  the  output  circuits  of  which  in 
tarn  are  coupled  through  transformer  RC*  to 
the  input  circuits  of  a  battery  of  three  power 

tuhts  VT^.  Similarly  the  output  cirvuits  of 
the  latter  tuhci  arc  cou^jlcd  through  the  trans- 
former A'C  '  to  the  aenal  A,  from  wliich  the 


45,000  cycles  it  will  be  feasible  to  carry  oa    modulated  high  frequency  oscillations  ampli-> 
s^nte  trizdets  tomvaaniiom  mmil-    fied  and  tneceaaed  la  power  afo  radiated  into 
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lanrously  hctween  the  ships  equipped  and 
placed  as  indicated  in  the  foregoing. 

Tests  with  appaiatut  somewhat  similar  to 
that  just  described  showed  tiiat  two-way  win^ 
kss  telephone  eonversatioiis  could  be  carried 
on  Victween  ships  .»t  a  distanre  of  about  40 
miles,  the  power  of  the  outfits  beinn  low.  The 
limit  of  speaking  distance  was  about  miles, 
fij  two-way  conversation  is  meant  the  ability 
10  converse  in  either  direction,  one  speaker  at 
a  time  on  one  circuit.  Apparatus  to  permit 
this,  two-way  conversation  was  provided  on 
•ho  ships.  The  ohjcet  in  rcsortinp  to  the  .short- 
wave lengths  of  150  and  ISy  meters  in  the 
tests  just  described  was  to  avoid  interference 
or  clashing  with  the  regular  wireless  telegraph 
operadon  of  the  Aii»  of  the  navy  which  use 
iiave  lengths  of  600  to  l,2ty>  meters. 

In  Fig.  13  is  ^bowu  aii  arrangement  of 

\T 


space.  BP  In  the  figure  indicate  the  u.sual  heat- 
ing and  potential  batteries.  The  power  tubes. 
It  will  be  notcdi  are  connected  in  quantity  or 
mnklpie  and  not  ia  series  or  cascade  as'in  the 
case  of  amelifier  tubes.  See  Vxjt.  6. 

Long  Distance  Wireless  Telephony. — An 
epochal  scries  of  experiments  in  lon^  distance 
wireless  telephony  was  in  191. t  conducied  by 
the  American  Telephone  Company  iu  conjunc* 
tion  with  the  Western  Electric  Gooipatty  and 
representatives  of  the  United  States  navy  and 
the  French  army.  The  most  notable  of  these 
tests  were  perhaps  those  made  between  Arling- 
ton. Va.,  and  the  Eiffel  Tower,  Paris.  Tests 
had  been  previtnisly  made  between  Arlington 
and,  Darien,  2,100  miles  oversea,  and  between 
Arlington  and  Marc  Island,  near  San  Fran* 
Cisco,  2..'00  miles  overland.  In  the  Arlinpton- 
Darieu  experiments  speech  was  trausnutted 


PC* 


amplIfNTnp  and  power  tubes  such  as  referred 
to  in  the  description  of  Fig.  11.  G  is  a  gen- 
rrator  of  high  frequency  oscillations  which 
after  transformation  by  coils  RC  may  be 
modulated  by  the  microphone  transmitter  T. 
These  modulated  oscillations  are  amplifirri  by 
♦he  tube  VT,  the  output  circuit  of  which  is 
cnupied  through  transformer  RC  to  the  input 
circiuts  of  a  battery  of  two  power  vacuum 


from  Xew^  York  City  by  land  lines  to  Arling- 
ton, whence  it  was  transmitted  by  wireless 
telephony  to  Darien.  In  the  Arlington-Paris 
experiments  difhcalty  was  found  in  obtaining 
the  use  of  the  Eiffel  Tower  station,  owing  to 
the  f  xicenries  of  the  firrnt  War  which  was  then 
it.  progress.  In  ilu-c  tests  the  Kiffel  Towcr 
Station  was  used  only  for  receiving.  On  22 
Oct  1915,  however,  speech  transmitted  from 
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Arlington  was  rfcsriy  received  in  Paris,  a  dis- 
tance of  3jB0O  aiilct.  The  radioMvave  length 
employed  was  6,000  meters.  The  antenna  can* 

rrttt  tmployc'f!  at  the  ArlitiRton  !;tation  was 
a'oiit  50  amperes.  The  spvcrh  transmitted  on 
this  and  oth<  r  occasions  was  also  rn  »  i\<  'l,  and 
the  voice  of  the  speaker  clearly  recognized  by 
die  wireless  operator  in  Honomhi,  4300  nnilet 
from  Arlington. 

The  general  plan  of  transmission  adopted 
at  Arlinfjion  was  somewhat  simil.ir  to  that 
indicated  in  Fig.  12,  but  of  course  the  numl)cr 
and  capacitor  of  the  amplifier  and  power  tubes 
used  at  ArbiwtOB  waa  greatly  in  excess  of  that 
used  In  shipboard  or  ordinary  wireless  tele* 

phone  prartice. 

The  Future  of  Wireless  Telephony^  In 

view  of  the  rapid  development  of  wireless 
telephony  within  the  past  8  or  10  years  it 
would  be  unwise  to  attempt  to  place  a  limita* 
tion  upon  the  extent  of  the  use  of  this  art 
within  the  next  decade.  The  possibility  of 
transmitlinp  v.  ir.'i  ss  tclcpraph  m<  ssayes  a  dis- 
tance of  12.n<K)  mtl.  s,  namely,  from  Carnarvon, 
Wales,  to  Svdnev.  Australia,  has  been  dt  mon- 
ttrated  (2  Oct.  1918).  Likewise  the  poatibiUty 
of  transmitting  speech  by  ether  waves  a  dii* 
taoce  of  4,5(W  miles  has  been  shown.  These 
results  are  iil  tainaMc  by  the  use  of  the  varinim- 
tube  oscillators  and  ampliticrs.  As  a  dist.uicc  of 
12^000  miles  is  half  way  around  the  earth  and 
as  the  ether  waves  in  traveling  that  distance 
travfrsc  both  sides  of  the  earth,  a  follows 
that  this  is  cqni\:iK  iit  to  transmitting  a  messawre 
from  one  point  to  any  other  pomt  on  the  earth. 
Since  also  it  appears  evident  that  by  means  of 
the  tliree*electrode  vacuum  tube  qieeeh  may 
be  transmitted  to  aity  distance  reached  bj 
fadio-telei;raph  waves,  it  would  90  fin  that  tra- 
der fav<>r.ihlt'  roiKlitions  it  may  hi  smuI  that 
world-wide  vsireless  telephony  is  now  a  posst- 
lality. 

The  high  cost  o£  vef7  bi^i-power  vactram 
tabes  tof^ther  with  tfietr  low  eflkiencjr  and 

limited  durability  is  at  present,  however,  likely 
to  militate  apainst  their  general  use,  Imt  im- 
provements in  methods  of  const  ruction  of  this 
apparatus  will  doubtless  reduce  its  cost  and  io- 
crease  its  durability.  The  existing  need  of  hig^ 
and  very  expensive  aerial  wires  in  long  distance 
wireleis  telegraphy  and  telephony  it  also  a 
limiting  factor  to  the  extensive  employiSCIlt  Of 
those  arts  lo  verj-  long  distances. 

Some  of  the  cliief  ttlistacles  to  the  exten- 
sive and  successful  use  of  wireless  telegraphy 
and  telephony  in  the  past  have  been  tho--c  due 
to  statics  and  interference  between  or  clashing 
of  sienals  from  different  sending  stations  at 
nearly  «)r  t\«.n  at  rttuotc  stations.  A  grett 
forward  step  toward  the  sobttion  of  the  statJcs 
pi4>l  !em  js  that  due  to  the  U  cagcnt  anti-static 
devices  (See  Tusjauirnt,  Wiaiuss).  The 
interference  problem  is  still  to  be  solved. 

As  already  iiorr<!.  by  the  use  of  selective 
tuning  dt\i(  i  s  whuh  <"  Iv  transmit  and  re- 
spond t'>  wa\es  or  os,  i llatiotis  of  a  certain 
ire<iuenc^,  stations  may  cut  out  waves  of  other 
frequencies  and  thus  avoid  interference.  Thos 
by  the  use  of  a  standard  wave  length  for  eer* 
tain  circuits,  as,  following  land  telegraph  prac- 
ti< '  .  the  ether  route  iiw<l  I  v  ditfi  rent  wireless 
stations  may  be  termed  non-iaterfcrtng;  ether 
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dfcniti  may  be  and  in  fact  are  estaKnthH 
very  generally  at  the  present  tiaw.  That  *t 
rcgmar  wave  lengths  for  a  given  trans-Adnnic 

circuit  may  be  set  at,  say,  lO.flflO  meter*.  Otho 
stations  usin^  that  wave  length  in  the  rieiBrtf 
of  that  circuit  to  which  the  10,00(>-mnrr  wt%t 
length  is  assigned,  would  set  up  iatcriettacc 
or  dathiiig  of  slgtMh.  It  is  known.  kovcMc. 
that  a  tUffercllce  of  300  to  400  meters  in  the 
wave  length  Is  ample  to  a\oid  interftrnw 
brtu  ccii  >ih  h  ^t.i' Dii-.  For  insLince,  a  dtrr.t 
t-mployin^  a  10,UU<^-rni  ti  r  wave  length  COttli 
operate  Side  by  side  \\<:h  a  circuit  empk>)iat 
a  10.40(Hneter  wave  leogth.  For  kmg-irstHcc 
wireless  telegraph  and  telephone  operatian,  or. 
in  other  words,  for  high-power  station  work, 
lon^  wave  lengths  are  essential  The  presest 
mimmnm  and  maximum  awnln'  Ic  w.wc  fenrhs 
are,  say,  from  10,000  to  20.000  meters  for  loof 
ifistatiee  signaling.  Since  the  signals  from  the 
very  high-power  stations  are  now  recei%fd  i" 
over  the  world,  it  is  obNioas  that  if  a  diffcrfnc? 
of,  sa>  400  meters,  is  r<.\|iiired  to  prevent  .:• 
trrfercnce  between  any  two  such  wireless  or- 
cuits,  the  total  number  of  available  world* 
wide  caRHita  would  be  limited  to  s^  21 

It  inay  he  noted  that  for  short-distanee  wm> 
less  signaling  a  difTi  rcnce  in  the  rcspecti^t 
wave  bngths  of  about  20  meters  is  foucd 
snfhcicnt  to  prevent  interferences  betwcin  nr- 
cuits.  Even  in  short  distance  signAlin^.  how- 
ever, were  all  stations  to  adhere  rigidly  it 
an  aJlotlcd  wave  length  in  any  designated  roc* 
the  numl)er  of  available  wave  lengths  »oaii 
ultimately  be  reached.  While  the  ion.,!^i'4 
conditions  continue  the  Umitations  to  wucki* 
telegraphy  aai  tdcpheoy  will  exist 

it  iK  howtvtr,  not  oilikdj  that  liipiiii 
•tenta  in  tiiis  brandl  of  electrical  signahaf 
will  render  it  possible  to  operate  transoceaiw 
wireless  telegraphy  and  teli  j'hony  on  a  mufi 
closer  margin  than  4k>  meters  Imieed  ■:  tii 
been  noted  by  Alcxanderson  in  the  paper  re- 
ferred to  tfut  by  improved  arrar^remcnti  U 
apparatus  and  circuits  it  will  l>e  possible  m 
operate  BOCh  circuits  with  a  difference  of  hot 
1  per  rent  of  the  total  freqnency.  ir.^iead  of  * 
per  cent  as  at  present.  Thi-  wuu!<i  makr  it 
possible  to  increase  the  number  of  trir.*- 
occanic  circuits  to,  say,  lUO,  roughly  speaking 
Again,  b^  means  of  improved  mctnods  of  <h* 
rertivc  signaling  the  numf>cr  of  parallel  wire- 
less circuits  on  one  wave  IcnRth  will  itf 
creased  by  tuc.  Hi- -e  improvements  ttxrriher 
with  an  increase  in  the  speed  of  signahng  to 
100  words  per  ninnte  generally,  instead  of 

Swords  as  at  present  will,  it  is  esuaatad, 
'rease  the  total  capacity  of  the  radio  traaf> 
oceanic  tratTic  of  the  world  175  timev 

In  wire  telephony  interference  of  'hit 
nature  docs  not  occur  as  measures  are  tikra 
to  prevent  such  intericrence  (tesmcd  indacuvr 
imerferehce  between  circuits)  by  ustafr  wio 

parallel  wires  suitably  traTi«po*.rd  for  rack 
telephone  circuit.  (See  Tiau"»MM:i  The  ef- 
fect of  induction  between  pafa!i<  i  Mc  -<r  ir^ 
printing  telegraph  circtiits  is  not  pron-  -Jirycfi 
inasmuch  as  the  reedving  instnuneao  «»- 
ployed  on  those  systems  are  comparatively  in- 
sensitive  to  weak  induction  currenu  from  o«h«r 
lines 

Notwithstanding  the  real  didkalttct  la  mc 
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wny  of  what  may  W  termed  universal  wireless 
telephony  for  serial,  commercial  and  other  pur- 
poses it  is  confiilcntly  expected  by  oompctcnt 
tdepiKme  engineers  and  inventors  that  its  ulti- 
mate consummation  is  not  beyond  the  possibil- 
ity of  practical  realization.  In  the  meantime 
wireless  telephony  If  only  available,  com- 
mercially, for  cumparativcly  short  distances, 
obviously  could  be  installed  to  great  advantage 
in  (he  oiScer's  room  of  every  ship  that  floats 
ocean,  lake,  riyer  or  harbor,  because  of  the 
fart  that  telt^iiioqy  requires  no  spedally  trained 
operator. 

Bibliography. —  Bucher,  'Vacutim  Tubes  in 
Wireless  Communication';  Fleming,  *  Radio 
Telegraphy  and  Radio  Telephony^ ;  Goldsmith, 
<Radio  Telephonv>;  Maver,  <Wireless  Teleg- 
nfiby  and  Telepnony.* 

WnxiAM  Ma\t^  Jr., 
Author  ^American  Telegraphy  and  Encyclo- 
pedia of  the  Teltgnph.* 


ctcrs.  A  second  instrument  had  the  power  of 
eight  diameters  and  a  later  one  30. 

The  many  and  widely  varying  forms  of 
telescopes  may  all  be  grouped  simply  as  tubes 
(Milton,  seeing  Galileo's  in  Florence,  called  it 
the  "Optik  Tube"),  i"  which  are  plan  d  the 
several  combinations  of  lenses  or  rcfiector^ ; 
each  combination,  however,  producing  the  one 
result,  namely,  first,  gathering  the  light  from  tbe 
object  and  concentrating  it  at  the  focus  in  a 
brilliantly  illuminated  but  small  image;  and, 
second,  magnifying  this  ima^je  with  a  micro- 
scope called  an  c)c-piccc.  One  of  ;he  common 
types  is  the  refracting  aslronojnical  telescope 
(Fig.  1),  in  which  A  is  the  object-glass  or 
objective,  and  F  the  focus,  where  the  small 
image  is  formed.  The  two  lenses,  C  and  D, 
form  the  microscopic  eye-piece,  which  mag* 
nifies  this  ima>s'c.  The  first  rcllicting  telescope 
was  the  Gregorian,  invented  in  1663  by  Jame< 
Gregory,  it  baa  not  survived.  Fig.  2 
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TELEPHOT,  or  TELEPHOTE,  any  one 
of  several  theoretical  instruments  designed  to 
reproduce  scenes  at  a  distance  by  photography 
and  the  aid  of  electricity.  Telephotography 
has  been  an  interesting  field  for  inventors,  but 
no  commercial^  successful  machine  has  been 
developed. 

TELESCOPE.  The  telescope  is  an  optical 
,  BStmment  by  which  the  image  of«a  distant 


sents  the  reflecting  astronomical  telescope  as 
invented  in  1669  by  Sir  Isaac  Newton,  and 
called  the  Newtonian  Reflector.  In  this  the 
light  traverses  the  entire  length  of  the  tube, 
at  the  lower  end  of  which  it  strikes  the  con* 
cave  reflector  A,  which  sends  it  hark  as  a  cone 
of  rays  to  the  diagonal  retkctor  B;  thence  it 
travels  to  the  focus  F,  where  it  is  magnified 
by  the  eye-piece  E,  as  in  the  refracting  tele- 
scope.   Fig.  3  r^rcsents  the  most  popular 


PlC.  2.  —  NewtiH-.ian  (e>-<spiflc«  on  tide  of  tube). 


object  is  magnified  so  thai  it  ma\  he  examined 
a$  if  it  wore  hut  a  fraction  of  it^  actual  dis- 
tance from  the  observer.  This  instrument  was 
invented  bv  the  Dutch  optician.  Lippershey, 
i'arty  in  the  17lh  Century.  The  nrst  use  of  it 
for  astronomical  observations  was  made  in 
Flor«Me^  by  Galileo,  who  in  1609  invented  the 


form  of  reflecting  telescope,  called  ihe  Cassc- 
Rr.iinian,  invented  hy  Cassegniin  in  1672.  The 
optical  phnciples  here  are  the  same  as  in  the 
Newtonian  form  except  that  the  convergent 
cone  of  rays  from  the  mirror  A  is  iniercepte(l 
by  a  convex  reflector  li  and  sent  back  ihrough 
an  opening  in  the  centre  of  the  mirror  A  to 


Pta.  3.  —  CuMcntnim  (Moondarr  o>iTTor  convex). 

■ypc  known  as  tha  Galilean  trlescope.    His  the  focus  F,  where  the  irn:iqe      m:i;.'nified  by 

ftrst  mitnment  was  constructed  of  two  spec-  the  eye^piece  as  before.    I  he  Her  cht  linn  re- 

tacle  knstt  aet  at  the  ends  of  a  section  of  a  flector  was  invented  by  Sir  William  Herschel 

waden  ofgan-pipe.  Its  power  was  three  diam-  (q.v.)  in  1780.    His  great  telescope,  built  in 
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1789,  had  a  mirror  48  inches  in  diameter  and  a 
tube  4(1  feet  in  lenRth. 

In  these  form>  of  telescope  the  image  of 
the  object  as  seen  throuRh  the  eye-piece  is 
necessarily  inverted,  which  is.  of  course,  un- 
important in  astronomical  ohscrvations,  but  is  a 
detect  to  he  overcome  in  the  terrestrial  instru- 
ment.   The  most  common  type  of  terrestrial 

A 


telescope  is  the  Spy  Glass  (FiR.  4).  The  ob- 
jecti%'e  A  has  the  same  office  as  in  the  refract- 
ing astronomical  telescope,  and  forms  an  il- 
lumined ima^e  of  the  object  at  the  focus  F. 
This  image  is  then  magnified  by  a  compound 
eye-piece  made  up  of  several  lenses  li,  C,  D 
and  E,  which  carry  the  light  to  the  eye  in 
such  manner  as  to  erect  the  im;iKc  and  show 
it  in  its  natural  position.    Fig.  5  represents  the 

A 


Galilean  telescope,  which  is  the  same  in  prin- 
ciple as  the  ordinary  opera  glass.  In  this  case 
the  objective  A  condeiisr-  the  li^ht  from  the 
object  observed,  aiul  would  naturally  make  a 
small  image  at  F,  but  the  cont-  of  rays,  before 
reaching  the  focus,  is  intercepted  by  the  double 
concave  eye-piecc  C,  and  thence  conveyed  to 
the  eye  in  erect  position.  Fig.  6  shows  the 
Porro  Prism  instrument,  the  most  modern  and 
efficient  form  of  terrestrial  telescupc.  The 
objective  and  the  lenses  arc  in  the  same  rela- 
tion to  each  other  as  was  first  illustrated  in  the 
astronomical  leK-scope,  Fig.  1.  Two  duuble- 
reflccling.  'AVdcgrer  prisms  are  inserted  within 
the  cune  of  rays  l>ctwetn  llic  eyt-piece  and  the 
objective  (Fig.  6)  ;  their  mission  being  to  erect 
the  image  which,  in  the  ordinary  refracting 
telescope,  is  shown  inverted.  This  system  was 
the  invention  of  the  Italian  engineer.  Porro, 
who  patent<d  it  in  Fr.inre  aliout  IM^> 

The  magnifying  power  of  telescopes  is  usu- 
ally expressed  in  diameters  and  is  in<lic;Ued  by 
the  ratio  of  the  focal  length  of  the  objective 
to  that  of  the  combination  of  lenses  forming  the 
eye-piccc.  For  example,  the  Lick  telescope  has 
a  focal  lejigth  of  56  feet  or  672  inches.  If, 
therefore,  an  eye-piecc  of  one  inch  focus  is  used 


in  this  telescope,  the  power  resulting!  win  '* 
672  diameters,  and  eye-piercs  of  lon^rrr  .? 
shorter  focus  will  give  correspondinKb'  ki»'T 
or  higher  powers.  The  practical  limit  of  pomr- 
in  telescopes  of  the  highest  degree  of  accura-i 
is  usually  considered  to  be  about  100  diamrtfr* 
per  inch  of  aperture.  Thus  the  36-inck  Lui 
telescope  may  be  practically  used  with  *n  wyt- 


piece  which  would  give  a  power  of  3.600  4- 
ameters.  Such  high  powers  are,  however,  u 
dom  required  and  can  be  used  only  in  'h* 
clearest  atmosphere.  By  far  the  larger  pr  - 
portion  of  astronomical  observations  are  nijl 
with  powers  of  less  than  l.OOtl  diameters.  1- 
telescope  observations,  the  two  elements  "pf/vifr* 
and  "light."  while  equally  important,  arc  almj'.- 
in  opposition.    Thus  an  object  viewed  with  « 


power  of  1(X)  diameters  is  four  limes  as  hrJ- 
liaiitly  illuminated  as  would  he  the  case  if  it 
rve-piece  giving  200  diameters  were  used  It 
follows,  therefore,  that  the  obser>-er  »il]  w 
the  power  l>est  adapted  to  his  purpose,  bdk 
as  to  magnification  and  light. 

The  telescope  giving  the  minimum  power  :« 
the  opera  glass,  usually  magiiif>-in^  two  vi 
one-half  or  three  diameters,  which  u  stifiocr: 
for  indoor  use.  while  for  outdoor  use  the  Cai>- 
lean  binocular  has  a  power  of  four  or  mt 
diameters,  and  the  prism  binocular  of 
eight,  10  or  even  12  diameters.  The  ciicb'- 
power  is,  however,  considered  as  high  as  a: 
be  held  in  the  hands  with  sufficient  steadiiio- 
to  give  the  best  results.  The  power  used  ' 
terrestrial  telescopes  stcadil)'  mcnintcd  oo  i 
tripod  nstially  r.-iin.'is  from  !.>  to  100  diaaetrr« 
depending  on  the  condition  of  the  atmos|ibert 

The  most  important  clement  in  a  rrtracr.r.: 
lelesropr  in  ihr  objectixx,  and.  in  a  re6ecti=» 
'.elescope.  the  mirror  or  speculum.  The  objec- 
tive of  the  early  refracting  telescope  was  s 
ilouble-coiivcx  lens,  which  could  not  give  a  de' 
tinct  image  because  it  separated  each  ray  o: 
ligtil  into  its  various  prismatic  coktrs.  and  rack 
color,  having  a  refracting  power  different  ixom 
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Pig.**,  —  Termtrial  Telescope  (ipy  glAss). 


Pic  S.  —  Galilean  Telescope  (opera  Rlais). 
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17S9,  had  .1  mirror  48  inches  in  d 
lube  40  feet  in  len^rth. 

In  these  forms  of  tclescop* 
the  object  as  seen  through  ' 
necessarily  invertrd,  which  i« 
inip4^>rtant  in  a>itronon)ical  obs 
detect  to  be  overcome  in  thf 
ment.    The  most  common 


telescope  is  the  St 
|ectivc  A  has  the 
inK  astronomical 
lumined  ima^e  • 
Tliis  image  is  } 
eyc-piecc  made 
and  E,  which 
such  manner 


tbe  others,  found  a  focus  of  its  own.  The  red 

ray.  being  most  refracted,  reached  its  focus 
first;  next  came  the  yellow  r.iy,  then  the  green 
and  last  and  nearest  of  all  to  tlu  t  >  c-picce,  the 
bJiK  ra>'  made  its  image.    When  a  star  is 
viewed  with  such  a  telescope  the  image  seen 
cooiists  of  a  yellowish  point  at  the  centre,  sut- 
Rwnded  by  a  mixture  of  green  and  binr  light, 
with  red  outside.    Thi.s  difiicully  in  refracting 
telescopes,  called  chromatic  aberration,  checked 
the  progress  of  astronomy  for  150  years,  umil, 
in  1750.  the  English  optician,  DoUand^  invented 
the  achromatic  objective  a.s  shown  m  Fig.  1. 
In  this  diagram  k  is  a  double<onvex  lens  of 
crown  glass  and  D  a  flint-glass  lens  of  nearly 
plano-concave  form.    The  difference  between 
(he  crown  and  Hint  material  in  light  refraction 
and  dispersion,  together  with  the  compensating 
form  of  the  two  lenses,  results  in  clear  and 
distinct  "definition,"  the  image  of  the  star  being 
sharply  outlined  and  colorless.    Optical  glass 
for  such  lenses  is  of  special  manufacture.  The 
worlil's  supi)ly  comes  from  three  makers,  one 
each  in  England,  France  and  Citrmany.  The 
newer  objectives  are  made  of  several  Ulin  len- 
ses cemented  together,  usually  four  ia  munber 
and  alternately  crown  and  flint  0aai.  Some 
makers    are    usintr    five    lcnse<i    ^ncres*;  fully, 
though  which  much  difficulty.    The  mirror  or 


FiC.  6 — Universal  Prism  Field  C.l.iiS  (sectional  view). 


speculum  of  the  rellecting  telescope  is  made 
from  a  casting  of  ordinary'  glass  of  sufficient 
thickness  to  be  handled  without  flexure;  pref- 
erably on»«xth  of  the  diameter  of  tm  disc, 
althoiigli  dnc-ci^th  is  a  commonly  accepted  pro- 
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portion  in  the  case  of  very  large  discs.  The 
reflecting  surface  is  ground  and  polished,  with 
great  precision,  to  a  parabolic  form  of  the  focus 
required,  ;itid  tlien,  by  a  clieniical  iiioce--s,  coated 
with  silver,  which  may  be  easily  renewed  when 
tarnished  or  otherwise  injured. 

The  making  of  the  optical  parts  of  tele- 
scopes is  a  rare  art,  which,  however,  has  been 
cultivated  with  peculiar  surc(  <^  in  America. 
Alvan  Dark  aiul  Sons  of  ("aniliru'.KO,  Mass., 
attained  world-wide  fame  in  this  conncriion 
during  the  hfetime  of  the  gifted  men  composing 
the  firm.  At  the  present  time  the  largest  repu- 
tation as  a  maker  of  large  ^escinic  objectives 
belongs  to  John  A.  Brashear  of  Pittsburgh,  Pa. 

The  tck'-cope  tube  is  usually  carried  by  an 
equatorial  tnuunting.  This  form  of  instrument 
has  its  principal  or  polar  axis  set  parallel  to 
the  axis  of  the  earth,  its  inclination,  therefore, 
corresponding  to  the  latitude  of  the  observa- 
tory. At  rignt  angles  to  the  polar  axis  is  the 
declination  axis,  which,  in  turn,  carries  the 
telescope  tube  at  right  aiiKlos  lo  itself.  Each 
axis  is  supplied  \vith  a  graduated  circle,  indi- 
cating, respectively,  the  position  of  the  star  in 
hours,  minutes  and  seconds  of  right  ascension, 
and  in  degrees,  minntes  and  seconds  of  declina- 
tion. It  will  be  evident  that  when  the  tube  is 
pointed  to  a  star  in  any  part  of  the  visible  heav- 
ens, a  revolution  of  the  iioi.ar  a.\is  from  east  to 
west,  in  sidereal  time,  will  make  the  telescope 
follow  the  apiiarent  motion  of  the  star.  A  driv- 
ing dock,  which  is  usually  located  inside  the 
colnmn  of  the  instrument,  controls  the  revolu- 
tions of  the  polar  axis  so  that  the  star  observed 
renipins  steadily  in  the  field  of  vision.  The 
equatorial  principle  has  been  applied  to  photo- 
graphic telescopes  in  such  manner  as  to  allow 
the  continuous  exposure  of  the  photographic 
plate  during  the  entire  night,  if  desired.  One  of 
the  most  ingenious  forms  of  mounting  is  the 
K<|uaioriaI  Coudc.  In  this  instrument  the  polar 
axis  is  enlarged  so  as  to  serve  as  the  main  tube 
of  the  telescope,  the  eye-piece  beug  at  the  upper 
end  where  the  observer  can  sit  comfortably  in 
his  warm  room  and  observe  any  star  in  the 
visible  heavens  as  easily  as  he  uses  his  mi- 
croscope. 

An  elbow  is  rigidly  attached  lo  the  lower 
end  of  the  tube.  At  the  intersection  is  an  ac- 
curately polished  mirror  set  at  an  angle  of  45 
degrees.  At  the  outer  end  of  the  elbow  is 
another  mirror,  similarly  set.  The  objective  is 
so  placed  that  the  liKhi  it  ^^athcrs  from  the  star 
is  rdlected  liy  the  inirror.s  through  the  lube  to 
the  eye-puce.  The  combined  movements  of  the 
polar  axis  (the  telescope  tube)  and  the  objec- 
tive and  mirror  carried  on  the  elbow  enable  the 
observer  to  !>ring  into  view  any  -tar  in  the 
visible  lKa\(  iis,  The  polar  axis,  with  its  elbow 
cirryiiiL:  ilic  (ibjective  and  revolving  in  sidereal 
time  by  means  of  a  driving  dock,  follows  the 
apparait  motion  of  the  Star  in  the  ustial  way. 
Two  of  these  instruments  are  in  successful  use 
in  the  Paris  Observatory. 

It  will  be  e\idcnt  that  the  equatorial  tele- 
scope with  its  varioii'.  modifications  as  above  de- 
scribed, while  Kivint:  facilities  for  examining 
and  photographing  the  heavenly  bodies,  does 
not  enable  tiie  astronomer  to  determine  with  re- 
quired accuracy  the  positions  of  the  stars  and 
planets.  These  fine  measurements  are  secured 
only  fay  special  forms  of  tdesoopes.  The  Me> 
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ridian  Circle  i*  one  of  the  most  approved  in- 
struments tor  this  purpose.  From  the  middle 
of  the  tu!)C  truimions  extend  on  cither  side,  car- 
0*108  finely  Kruduated  circles  and  terminating  in 
accurately  Kround  pivuts  which  arc  exactly  at 
r^t  aoffles  to  the  optical  axU  of  the  tube 
Two  piert  are  so  set  as  to  fonn  a  rigid  and 
accurate  support  for  these  pivots,  east  and  west, 
carrying!;  the  tube  so  that  the  movement  of  the 
teli-Cdpc  IS  in  the  true  meridian  (jnly  In  the 
exact  lucus  ul  the  telescope  a  lixed  system  of 
cross  hairs  or  winv  is  placed.  The  tiot  ma- 
terials for  this  purpose  arc  taken  from  the 
cocoon  of  the  field  spider,  the  web  being  only 
one  five-thousandths  of  an  inch  in  diaimetcr. 
Finely  drawn  platinum  wires  are  also  used. 
These  vertical  spider  webs  are  equally  spaced 
and  so  adjusted  that  the  central  wire  is  exactly 
in  the  optical  axis  of  the  telescope  as  measured 
eait  ami  \vi>l.  A  horizontal  wire  is  ailjustcd 
cxa^tl\'  in  the  oiiiu'.il  ;imn  .is  nu.iMirnl  north 
and  south.  Parallel  to  these  central  wires  there 
are  two  movable  wires,  one  hMiaontal  afkl  one 
vertical,  each  governed  by  a  micrometer  screw. 

In  neasaring  transits  of  stars  for  detennia- 
iag  right  ascension,  or  for  time,  the  tdescopC; 
by  means  of  the  graduated  circles,  is  set  to  the 
declination  of  the  star  recjuin  il,  .md  when 
the  siar  appears,  its  transit  across  cacli  of  the 
wires  IS  recorded  itn  a  chronograph,  by  the 
*  observer  tapping  an  electric  key.  In  determin- 
ing declinations,  the  telescope,  by  means  of 
the  graduated  drdes,  is  set  to  the  approximate 
decbnation  of  the  star  to  be  observed,  and  when 
the  star  appears  at  the  edge  of  the  field,  the 
observer  carefully  adjusts  the  telescope  until 
the  star  stems  to  be  exactly  bisected  l>y  the 
hori^'int.il  wire  as  it  threads  its  way  across  the 
field  By  reading  the  fine  circle  the  declination 
of  the  star  is  obtained.  Other  types  of  tele- 
scopes for  similar  observatiotu  are  known  as 
transits,  zenith  telescopes,  mural  drdes^  etc, 
but  the  Ulustrattons  given  will  suflfee. 

Even  with  all  the  caution  itscd  in  the  con- 
struction of  these  delicate  instruments,  errors 
are  sure  to  devi  loji,  due  to  refrac  lion,  flexure 
of  the  tube,  variation  resulting  from  chanties  in 
temperature  and  other  contribir.inis'  >  .iiist  s.  for 
all  of  which  allowance  must  be  made  in  the 
final  reduction  of  the  observations.  About  the. 
middle  of  the  last  century  Professor  Airy,  then 
Astronomer  Royal  at  Greenwich,  HesiRncd  and 
constructed  a  vertical  tclcscoi)e,  v^hlch  he  be- 
lieved would  eliminate  lh<  crror.s  s,,  m.iinfest  in 
his  Other  instrnnu  tus  He  named  it  the  "Ketlex 
Zenith  Tube  "  The  principle  is  shovMi  in  Fig. 
7.  Every  part  of  the  instrument  is  staiionarj- 
and  no  pan  need  be  touched  when  in  use  >iy  the 
astronomer.  The  light  from  the  star  as  it 
fjosses  the  aenith  is  concentrated  by  the  objcc> 
ttve  tipon  a  surfare  of  memiry  in  the  base  of 
!iimn.  by  which  il  is  reflertetl  back  'hr -tit-h 
a  hole  in  the  objective;  the  cone  of  rays  then 
meets  a  ili.i..- n.il  jui-ni.  k  reflected  at  right 
angles  and  enters  the  eve-piere  to  be  olxset^ed 
ai»  in  other  instruments,  ("ontrark'  to  the  ex- 
pcctatifMiH  of  the  AMruiMtmer  Ko>-al,  errors  in 
die  nh««rve<i  position  of  the  »tars  were  still 
manifest  and  the  most  careful  inve»tintions 
failed  t«»  trace  them  to  their  sonrce.  iiie  in- 
«lruffl<*nt  wa».  therefore,  divardrd.  Fifty  years 
la«er.  I*r<ife>s.ir  Chandler,  of  <*anibrid»fr.  Mnss  , 
.!r«  <  \cred  tb.nt  the  polr  «if  the  r.»rth  '  v* of>(.lrs'' 
sliKhiiy,  cauwng  a  \arution  in  laiiiude.  The 


results  nf  his  observations  were  compared  with 
the  Airy  observations  of  a  half  century  before, 
and  the  nnoMd  cnron  ot  the  *Rcl«  ZmiA 


Tube*  were  at  once  traced  to  the  variation  in 
latitude.  The  old  instrument  which  had  been 
condemned  is  thus  prriven  to  be  correct  T>.>th  tn 
theory  and  practice  It,  therefore,  represcntt 
the  l.itesi  dcvckipment  in  astronomical  tde- 
scupcs,  and  a  larse  Reflex  Zenith  Tube  is  now 
in  the  service  of  the  Univcnitjr  of  Pttm^ 

In  recent  years  the  raotmdng  of  great  eqma- 

torials  has  passed  frf>m  the  domain  •  f  the  in- 
struinent-m.iker  to  that  of  the  engineer.  wh<i 
finds  abundant  scope  for  ingenuity  and  technical 
expcrtncs*.  in  combining  verv  massive  and  so, 
rigid,  construction  with  very  delicate  mechanism 
At  ihe  present  time  the  largest  telcsoopcs  in  the 
world  are  owned  and  made  in  America. 

The  table  on  following  page  gives  a  list  of 
the  larger  refracting  telescopes  in  the  cquipoMot 
of  the  more  important  American  observatories. 

Whil^  the  refracting  telescope  still  bold*  its 
advantages  for  photographic  astronomical  work 
the  tendency  of  late  years  has  reverted  to  the 
refleciinK  telescone  for  visual  work.  Astnino> 
roers  prefer  it  because  of  die  much  thaiir 
images  obtained,  due  in  large  part  to  the  natirc 
absence  of  the  secondary  spectrum.  The 
image*  formed  by  the  best  refractors  have  s 
tiirl>id  i|tulily  as  compared  with  the  clean 
rrispiir^s  nf  the  refb-rtor  As  in  the  case  of 
thr  r»-fi  .irtii.v'  •.iis;tutiu-nts.    \mirira  boaStV  the 

brgesl  rrtieciors.     The  largest  of  all  i*  the 
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Vcrfai  (Univwdty  of  Chicago) 
Udt  (Oniinertity  of  Caliiornia) 
Untied  StAtn  Naval  

University  <>{  VirKinia  

LwrII  (Harvard  Univenity).., 


I^inity  of  PennsylyM|».i<K«->f^*>>:  

NbrthK-eitern  Univtenity. «|. t •  •* •   

Cirleton  Collece  . 

Hoont  WOaoa  <JltmuvMtiWf. : ........... . 

 -  ,,  i: 


36 

26 

26 

24 

23 

20 

18) 

16 


Alvan  Clark  and  Sons 
Al  van  Ciark  and  Sons 
Alv&n  Clark  and  Sons 
Alvan  CUrk  and  Suns 
Alvan  Clark  and  Sont 
Alvan  Clark  and  SoOM 
John  A.  Hr.i«.hear. . , 
AlvMii  Cliifk  ;ind  Sons 
John  A.  Bracbear. .... 


>  1  •  > 


Wanier  rir.  l  Svasey 
Warner  and  Swa&cy 
Warni-r  and  Swaaey  | 
Wariifi  :itid  Swasey  ' 
Alvan  Ciark  and  Sooi 
Alvan  Clark  and  Ssot 
Warner  and  Swaaey 
Alvan  Clark  and  S<}m 
Warner  and  Swaaty 


:!»>-'.' 


Hooker  reflectinc:  telescope  of  tlie  Monnt  Wil- 
son Observatory,  Pasadena.  Cal.,  with  a  clear 
gperture  of  lOOf^  inches  (2.549  meters)  and  a 
primary  focal  length  of  507.5  inches  (12.891 
.Mtcrs);  It  can  be  used  directly  on  the  axis 
ertber  (a)  as  a  focal  fifafie  ftutrament,  or  (b) 
in  (he  Ncwtniiian  form;  at  its  secondary  foci 
it  may  be  used  (c)  as  a  Casst^rain  instrument 
w»th  a  focal  IcnRih  of  1,606  inches  (40,792 
meters),  or  (d)  as  a  Coudc  wilh  focal  length  of 
3J0I1  inches  (76.480  meters).  Celetdal  d»jectt 
fnm  65"  north  to  53^  south  dedinatiM  can  be 
obMrved  at  the  principal  focus.  The  idcKope 
is  mounted  after  the  English  fashitm,  tne 
skeleton  tube  containinK  the  mirror  al  its 
lower  end  swinKini,'  between  the  sides  of  the 
Open  polar  axis  yoke  which  has  a  bearing  at 
atber  end  resting  on  east-iron  pedestals  built 
op  from  the  main  concrete  pier  below.  The 
mounting  was  designed  by  Mr.  Pease  and  other 
members  of  < .liservalury  staff,  assisted  by 
Prof.  Peter  Si  h v.  ami)  of  the  Massachusetts 
Institute  of  TeclnH»loK>.  The  pier  is  33  feet 
Ugh  while  the  intersectioo  of  the  axes  is  50 
feet  above  ground.  Both  the  declination  and 
right  ascension  bearinps  are  composite;  in  part, 
of  spherical  type,  serving'  to  define  the  axes, 
while  the  remainder  carries  iln:^  luad.  The 
declination  load  is  carried  h\  means  of  countcr- 
systems  while  tii>  i^nlar  axis  is  sup- 
ported by  means  of  steel  drtuns  built  intend 
with  the  axis  and  floating  in  cast-iron  tanks 
filled  with  mercury.  The  tube  complete  weighs 
35  tons  and  the  total  movint;  parts  weigh  100 
tons  They  arc  constnirtc<l  of  cast  and  struc- 
tural steel  throughout  and  in  as  large  units  as 
could  be  machined  as  a  whole.  The  larger  por- 
tions of  the  mounting,  some  weighing  10  tons, 
were  made  in  Quincy.  Mass.,  and  their  trans- 
portation up  Moimt  Wilson  to  an  elevation  of 
5,700  feet  was  a  difficult  feature  in  the  erection 
of  this  instrument.  The  mirror  is  101.2  inches 
>Jiamcter,  12^  inches  thick  and  weii^hs  about 
9LO0O  pounds.  It  was  cast  in  Saint  Ciubain, 
*Prance,  and  figtired  by  G.  Ritcbey  in  the 
observatory  optical  shops.  It  is  mounted  on  a 
counterweight  support  system  in  the  re.ir  and 
on  four  cd^^e  arcs  at  the  sides.  To  control  its 
temperature  it  is  surmunded  with  a  lining  of 
cork  board  built  integral  with  its  cell,  and  a 
system  of  piping  is  installed  within  this  thranfih 
vhirh  liquid  at  any  desired  temperature  may 
be  circulated  from  tanks  in  the  pier  below. 
Fails  serve  to  equalize  the  temperature  around 
mirror  and  coils.  When  it  becomes  necessarj' 
to  resHver  litt  mirror  it  is  removed  from  the 
tabe  and  lowered  in  its  cell  by  an  electric 


elevator  into  the  pier,  where  all  apparatus  and 
material  is  at  h.ind  and  where  the  tcmprr  anre 
may  be  controlled.  The  telescope  has  motor- 
drrven  fast  and  slow  motions,  while  the  diurnal 
motion  is  supplied  by  the  tyt&cal  form  of  driv- 
ing clock  having  a  conical  pendulum  isodiro^ 
nously  poverninp  a  falling  weipht.  This  operates 
fhrouph  a  worm  and  a  worm  wheel  (\7  fccf  in 
diameter)  cut  and  pnjund  witli  hit^h  precisiun. 
The  instrument  is  controlled,  settnigs  arc  made 
and  Ae  dome  is  turned  from  a  station  on  the 
pier  at  which  the  readings  of  the  circles  are 
made;  the  'remote*  system  of  electrical  con- 
trol is  used  throughout,  and  mo.st  of  the  opera- 
tions are  duplicated  by  auxiliary  controls  at  the 
three  observing  stations  or  foci.  To  reach  the 
principal  focus  an  observing  platform  is  pro- 
vided which  travels  along  the  shutter  opening. 
The  dome  is  of  structural  steel  throughout,  Iw 
feet  in  diameter,  1(K)  feet  high  and  weighs 
730  tons.  The  rotating  portion  weighing  .SOO 
tons  is  carried  on  28  trucks  and  is  traction 
driven  by  two  motors  at  opposite  sides.  The 
trucks  and  rails  are  carefully  machined  to  coni- 
cal sitrfaccs  to  eliminate  vibration  at  the  tele- 
scope when  the  dome  is  moved.  The  shutter 
is  in  halves  which  open  sideways  .iiid  |)ermit 
free  wdrkin;;  of  the  telescope  from  the  zenith 
to  the  horizon.  The  walls  and  dome  are  of 
dfnihlc  construction  .m  l  arc  ventilated  at  tfae 
top  to  prevent  excess  heating  during  the  stmt- 
mer.  A  10-ton  crane  is  provided  to  asdst  in 
the  erection  and  in  the  transfer  of  the  Variou^ 
au.xiliary  sertinns  of  the  lube. 

The  ■-eci  ir'.i!  l;iri:est  reileetor  in  tlie  world  is 
the  72-inrIi  iiisirumciu  set  up  in  l')18  on  Little 
Saanich  Mountain  on  Vancouver  Island. 
British  Columbia,  in  the  Dominion  Observatory 
there.  The  nrirror  of  this  instrument  was 
ground  bv  the  John  A.  Brashear  Company  of 
Pittsburgh,  from  a  disc  of  glass  cast  in  Bel- 
gium and  shipped  out  of  that  countn,-  two  days 
before  the  war  broke  out.  The  mirror  is  par- 
abolic, 13  inches  thick  at  the  rim  with  a  hole 
lOJ^  inches  in  diameter  through  its  centre.  It 
weighs  4,340  pounds  and  has  a  focal  length  of 
.JO  feel.  Observations  mav  be  made  from  the 
side  of  the  upper  part  o(  the  tube,  from  the 
side  at  the  lower  end  or  through  the  opening 
at  the  centre  of  the  mirror.  Tlie  telescope  with 
all  its  fittings  weighs  55  tons  and  Is  moved  by 
an  amount  of  electric  current  barely  sufficient 
to  light  a  16  candle  power  eleriric  lamp.  The 
mounting  was  built  bv  Warner  and  Swazcy. 
The  only  other  telescope  of  this  size  in  existence 
is  that  of  i.ord  Rosse  set  up  upon  his  estate  in 
Irchind  in  1842.  Its  first  mirror  was  of  specu- 
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lum  meul  and  was  replaced  by  a  72-inch 
silvered  glass  mirror  in  after  years.  For  a 
long  peri<  .1  i:  was  the  larRe^i  telescope  \:,  the 
world;  bui  M^s  abandoned  ior  optical  rcdM^tis. 

There  arc  three  60-inch  retleftors  in  the 
Western  Hemisphere,  rfu  rsewcM  OQC  crefH  n» 
the  National  Ob*er\.i  u'v  <  f  the  Afjttilim;  Kc- 
pubiic  near  Cordoba.  Tiic  mirror  ww  made  bf 
ibe  John  A.  Bmliear  Company  is  1916.  In 
1904  Harvard  University  secured  the  6rt-inch 
reflector  made  by  I>r  A  A  Common  of  Ealinir, 
England.  This  instrurrr- ;  i.  of  the  I  c- 
grainian  t\pe  and  has  a  reciani^lar  tube  i'hc 
mounting  is  peculiar,  the  telescupe  being  iu;>- 
llortcd  in  poftiuon  upon  the  end  of  a  hollow 
cytioder  wUck  floats  in  a  well  or  deep  basin  of 
wuer.  The  cyUndncal  flou  is  18  feci  k>ag 
•ad  levtn  and  two-thirdf  f«et  ui  dUunetcr  UM 
arranged  to  .it  r  f  sr.i:  •^  it  an  angle  with 
the  bonion  iht  tkvation  of  the  cele*- 

ti.ti  r>'  'e  at  Cambridge — about  45  degrer-  The 
instrument  wciRhs  over  20  tons,  but  is 
delicately  balanced  thai  it  may  be  moved  in  any 
direction  with  the  greatest  cuc  tqr  itt  elec- 
trical controls.  The  eye-piecc  of  the  iattraOMat 
h  detacbcd  from  the  telescoiw  and  hoofcd  in 
the  MctMid  ttory  of  an  adiaccst^  Imikfiag,  the 
li^!.'  fr.  ni  ihr  pr : ^ ^pal  mirroc' bdiig  dtnctcd  to 

It  bv  j,vCc.\jurv  t;i;rrors. 

The  6(>-ii»ch  rctlector  of  the  M  ur  t  Wilson 
Observator>,  constructed  by  Dr.  kitchey  in 
1906,  was  placed  in  commission  in  December  of 
jrear.  The  insutuocnt  complete  w«i|dw 
Zia  tons,  ocarijr  all  of  which  is  ingcnioaily 
•upponcd  uptm  a  Boat  ia  a  iasio  oi  mercury, 
of  which  it  displaces  the  eqtiivalent  of  SO  ctifnc 
feet,  although  the  entire  amount  of  mercur>  m 
the  Itasm  is  but  6J5  p<junds.  The  controls  are 
electric  and  may  br  manipulated  frOB  tCVttvl 

stati- n<  aN)ut  the  umrumeoc 

Another  fine  telescofic  which  should  be  men- 
tioned in  this  coonecttoo  ii  the  48-tiidi  re> 
Bettor  bttilt  by  Sir  Howard  Gmhb  and  hicsicd 
at  llclhoane.  Anstratia. 

For  more  detailed  descriptions  of  these 
wonderful  instrimcnt*  and  their  a rJi -.-vi  rnent* 
the  files  vf  the  astr('n<jmical  joun.i!-.  ;ir<,  rcc- 
MBOWnded 

\S  ofttEjnca  Ren  Wacxix.  F.R-VS^ 
0/  /Ac  U  armtr  ami  Sw9Sty  Compmmj,  Clnw- 

hnd.  Okw. 

TKLPORD,  tel  ford.  Tboma*,  Scimtish  en- 
gineer f(  K-slcdale.  I>umfne*sh)re.  9  Aue  \7^7 ; 
d.  Wettasmter.  2  .^^ept.  IHM.  At  14  he  was  ^ 
prcnticed  to  a  mau>n  and  on  dM  cxpiratioa  «f 
U*  tine  worhed  as  a  jonraeyman  at  that  trad^ 
hot  sobseqiKiitly  luiwtid  to  Edinhnrsh  afta 
there  applied  himself  tf>  the  ■■tiidy  of  architec- 
ture In  \7H2  he  went  tu  London,  where  he 
wa*  liefnendcd  bv  Sir  W  iliiam  Putteney, 
thruttgh  whum  he  wa>  app<iinicd  surveyor  of 
4c  pnbhe  work-*  m  Shropshire-  He  now 
cmnc  a  avi!  rn^nrrr  and  in  17*^3  was  ctitTii^ted 
with  the  et  ti^Tttriioo  of  the  lUlrMnrre  CanaL 
to  connect  the  Mrrser.  I»ee  sad  Se\  em.  In 
IW3  and  IHM  the  ParliammlTirr  rtnmni«-»5i>ner» 
i  r  rnakjntr  road«  ird  Nuil'lin.'  tindtr-  in  the 
Hl^;hl.ln-!^  •  i         •'it\'l.  xii.\  i.  r  makirii; 

thr  failed"  "Mn  .-ippxinJf'l  him  'h'lr  rn- 

Hincvr  I  mirr  the  t«»:nirr  Ni.ir.l  1  * 'i-l/r*. 
t»«>of  ISO  fert  tpan,  Wrfr  },■.-■•  .v.i  1  mi'r< 

<  f  nen  n»a<|  w«-»r  n.4<le,  and  utider  thr  bi".er 
b<afd  the  Caied<'man  Canal  was  eofiitntcted. 


Under  other  commissioners  he  bmlt  over  30 
harbors,  some  of  which,  as  at  .\herdem  ir  1 
Piir  dee.  are  upon  an  extensive  scale  He  w  a» 
a!-<^  employed  in  tngland.  stipertnir-ndmij  ih* 
cnr;s' rtu 'ton  of  five  large  ''■I.:?  ~  .rr  ih* 
Sc\<.:n.  of  eight  canals,  and  the  execatwm  K.i 
n-:nierous  important  works  for  the  metrttpoIlL 
In  lHaS  he  was  cmployvd  bjr  the  Swrdtsk  pnv 
onmeot  to  by  oat  a  system  of  inland  oAVisa- 
tion  through  the  central  parts  of  Swedcii  and 
to  form  a  direct  communication  by  water  Ih?- 
!wfin  the  Nor-!'  S-  i  .i  td  the  Rahic  He  al>»i 
futlt  the  road  LcJ^itn  \Sar«aw  and  Brrsr- 
Silovski  in  Poland.  The  greatest  momimmt  •  ! 
his  engineering  skill  is  the  Mcnai  Susver.M.  c 
bridge,  connecting  CaemarfwtHhixc  wi:h  thf 
Idand  of  Anslcsea,  which  ww  n^cnctl  on  JO 
Jan.  Iffib.  In  1S2B-3D  he  sayenmcnded  ihe 
drainage  of  nearly  ?0.tW)  acres  of  the  Fer 
country.    He  invented  the  Tdford  pa*-eBner,i, 

S<  1  I  MPItOVFUF.VT  or. 

TKLHARMONIUM.  an  electrical  amn- 
ment  devised  to  produce  music  at  any  Satmaet 
^wam  «  central  station.  The  device  was  in> 
vented  hr  TV.  Thaddens  Cahil  fnv.l  mti 

<ipor.i[<.>  un  ■}:(  prinaple  of  the  lelepKone.  bat 
ihc  rcvtivaiii  ut^trument  is  not  held  to  the  car 
The  music  is  produced  through  the  medjuin 
dynamos  transmitting  \-ibraiie»n*  to  any  nutnSrr 
of  receis-ing  stations.  The  operat«>r  t»avs  or.  a 
keyboard  similar  to  that  of  an  orgako.  lihe  kcvs 
con  troll  mg  electric  tniieiils  at  varying  s^ecdf 
of  alternation  and  prodttcing  the  no«e4  ' 
practically  any  instrument  with  great  ponrr 
and  sweetness. 

TBLL,  tH,  Wilhan,  Swiss  pe&uni  <^ 
Btirglen.  near  Aliorf,  cdchrated  in  kccod  f«r 
his  resistance  to  the  tjrrannjr  of  the  Anstrar 
governor,  Gcssler.  The  stones  eomiecied  wi* 

him.  with  those  relating  to  the  oricm  ».f  thr 
Swiss  Confederation,  first  appear  in  the  I5tl 
century.  According  to  them,  fiessler.  the  r>- 
rannical  .■\ustrian  bailiff  of  Uri.  i>ne  "f  the 
forest  canton^i,  pu^^hed  his  inM>lrnce  v.i  far  a*  : 
lecpiire  th**  Swiss  to  uncovrr  their  heads  Nefc*e 
htS  hat  (a*  ««n  emblrm  of  the  .Austrian  *n%rT- 

cignty).  and  condemned  Tdl,  who  refnsed  « 
comply  wtA  this  mandate,  to  tlmot  an  affk 

from  the  head  of  his  own  <on.    Tell  wis  soc- 
crssful  in  his  airempt.  hut  confessed  that  i 
•  r  !  arrow,  which  he  tnire  aV«>«t  his  prrwm. 
was  intended,  in  case  be  had  failed,  f  -^r  the 
pttmshmcnt  of  the  tyrant,  and  was.  thereforr 
retained  nrisooer.    \Vhile  he  was  eroswnc 
Lake  of  ine  Four  C.anti>ns.  or  Lake  of  Lncett. 
in  the  tame  hoat  wi A  Gesskr,  a  >ialtn|  MM 
threatened  the  destnirtton  of  the  skiff  TeB. 

as  the  mc»st  \-i/i>ri>ti<,  anri  skilful  helmsman,  m»* 
set  free,  and  he  ci •n<iiif ud  the  boat  *ucrc».*fcih 
near  thr   -t;-     ,  '  iit  ••curd  ihe  oppnrturity 
spnng  upon  a  rock,  imsbmg  nfi  the  liarV 
had  fortimalely  taken  hix  bow  with  him  jnd 
when  the  tcoxtntor  6naliy  escaped  the  ••r.-iw. 
and  reached  a  rocky  dn]e  on  the  rod  tP 
Ko$snacht,  Tell  fbot  htm  dead    The  draih  of 
C <*sler  WT«»  the  siimal  for  a  mo*t  ohwiwaw  9W 
t-etwcen  ihc  Swi^^  and  .XiKtrians.  which 
not  Iti  iitht  to  .1  cl<-«^e  until   14*i  Tell 
prfvrtit  al  the  Im:;Ic  <■(  Mnrgarrm,  and  »♦ 
p«'-'d  In  hj\r  Isrst  his  lite  in  an  inunda?** 
l.'-o  uhile  ^tiem|>tinK  to  vi^r  a  ine«d 
i>  the  legendary  *'orr  of     liilM  Tctt  1b««>- 
tication  has  broken  anwn  the  fMofs  nl  lis  0* 
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ittedot  ihtit  U  no  mention  of  him  by  any 
entenporancoas  historian;  his  natne  is  first 
■et  with  m  th«  dironidef  or  fhe  second  half 

of  the  13tli  century,  and  none  of  rhc  Trll  bal- 
lads arc  of  an  earlier  date.    Similar  stories  in 
regard  to  the  shooting  of  the  apple  occur  in 
Saxo  Grammaticus,  the  Danish  historian,  and 
*  ic  Icelandic  literature,  not  to  mention  the  old 
English  ballad  of  Adam  Bet,  Oytln  of  the 
Clotighe  and  Wj-llyam  of  GowlesU.  Besides, 
the  many   coriti adictioiis  between  the  various 
personages,  d.iu-^  and  places,  and  the  widely 
differing  reprc-^i  ntations  of  the  event,  show  the 
gradual  development  of  the  lesend.  The  antir- 
11%  industry  of  historical  scholars  has  not  been 
rewarded  by  the  finding  of  the  name  of  Tell 
in  the  archives  and  church  registers  of  Uri,  and 
aUhoiiRh  an  uninterrupted  series  of  charters 
exists  relative  to  the  bailiffs  or  governors  of 
KGssaadit  in  the  14th  century,  there  is  no  Gess- 
ler  among  them.  The  Tell  chapels  were  erected 
or  called  by  his  name  generations  after  his 
death;  the  document  Nvltldl  speaks  of  ibe  as- 
semblage in  1388  of  114  persons  who  knew  him 
personally,  and  of  the  erection  at  that  time  of 
:«  Tell  chapel  on  the  shore  of  the  Lake  of 
Lucerne,  was  not  known  until  17S').  Consult 
Hisely's  *Rechercfacs  Critiques'  (1843) ;  Rochr 
holz's   <Tcll  imd  Gessler  in  Sage  und  Ge- 
schiohtr-  (1877)  ;  Gisler's  'Die  Tellfragc:  Vcr- 
such  ihrcr  Geschichte  und  Losung'  (1895). 
See  SmrnoLMn,  History. 

TELL  CITY,  Ind.,  city  in  Perry  County, 
on  the  Ohio  River.  125  miles  southwest  of  In- 
dianapolis, on  the  Southern  Railroad.  There 
are  acposits  of  coal  and  clay  in  the  vicinity, 
and  manufactures  incfaidc  furniture,  iron  prod- 
ucts, woolens,  flour  and  tobacco.  The  city 
was  founded  by  the  Swiss  Colonization  Society 
in  1857.    Pop.  3.369. 

TELL  BL  AMARNA^  Egypt,  a  district 

near  the  cast  bank  of  the  Nile,  190  miles  above 
Tairo.  comprising  the  siu-  and  environs  of  the 
ancient  city  of  Akhenatoii,  known  also  as 
Ekhaton  and  Akhct-Aton,  built  by  Amonophis 
IV,  who  later  was  Icnown  as  Akhcnaton  or 
llchnaton.  The  city  was  built  by  Amenophis 
aViiif  1360  B.C.  as  a  new  capital  of  the  empire 
in  place  of  Thebes  after  he  had  aliandoned  the 
religion  of  Ammon  for  that  of  Aton.  It  ^rcw 
rapidly  but  was  abandoned  upon  the  death  of 
Amenophis,  the  court  returning  to  Thebes  as 
its  ca^tal  and  to  the  worship  ol  Ammon.  The 
most  important  ruins  are  those  of  the  palace 
and  the  House  of  Rolls,  and  there  are  remains 
of  the  temple.  About  3(X1  clay  tablets  contain- 
ing valuable  records  of  the  time  of  Amenophis 
and  his  father  were  discovered  in  the  House 
of  Rolls  in  1887.  To  the  northeast  and  to  the 
south  of  the  ruined  city  are  tombs  hewn  in  the 
sides  of  the  hills  whidi  abound  in  sculptured 
scenes  pictxiring  mainly  the  worship  of  the 
<unKod.  The  tomb  of  Meri-Ra.  hifih  i)riest  of 
the  sun,  has  two  spacious  chambers  and  a 
fa^de  nearly  100  feet  long.  _  The  tomb  sup- 
posed to  be  that  of  Amenophis  is  in  a  ravine 
about  midway  Iwrtwccn  the  north  and  the  south 
tombs.  Consult  Petrie.  F.,  'Tell  cl-Amarna* 
(1»>4);  Davits  N'.  dc  G..  'Rock  Tombs  of 
Tell  cl  Amarna>  (1903-08);  Petrie.  W.  M.  F., 
'S>-ria  and  Egypt  from  the  Tell  d  Amama 
Letters'  (1896). 
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TXLL  BL  tLSSXSL  Ecypt,  village  in  the 
northeastern  portion  oi  the  country,  on  the 
Sweetwater  Canil,  18  miks  southeast  of  Zag- 

azig.  It  was  the  scene  13  Sept.  1S82  of  a  bat- 
tle between  the  Faiglisli  forces  commanded  by 
Sir  Garnet  (later  Lord)  Wolselcy  and  the 
Hgyjptians  imder  iVrabi  Pasha,  whici)  resulted 
in  the  tttter  defeat  of  the  EgyiMians. 

TELLER,  tel'^r,  Henry  Moore,  American 
senator:  b.  Granger,  Allegany  County,  N.  Y,, 
23  May  1830;  d  Denver,  Colo.,  23  Feb.  1914. 
He  was  educated  at  Alfred  University,  New 
York,  taught,,  school,  and  after  admission  to 

Se  faaic'piMtiied  law  in  llttnois  md  Colorado, 
e  was  United  States  senator  fresii'  Cbloilido 
1876-^,  Secretary  of  the  Interior  1882-85.  and 
was  a  member  of  the  national  Senate  from 
i.s.s5,  except  for  a  brief  interval  WH>'J7,  up  to 
i^.  He  was  especially  prominent  as  a  stiver 
a4vocate,  and  had  the  «ntts««&  eg^erienee  ,of 
serving  his  constituents  as  a  nottinee  of  the 
RepnbTican  and  later  of  the  Democratic  party. 

TfiLLEZ,  tOl'yath,  Gabriel.  Spanish  dra- 
matic author,  better  known  by  his  pseudonym. 
El  Maestiv  Tirso  de  Moli.va:  b.  Madrid, 
between  1570  and  1572;  d.  Sodb,  12  Maxch 
1648.  He  studied  at  Alcab  and  ronatned  for 
some  time  at  Toledo,  whence  soOK  of  his  works 
are  dated,  also  in  Galicia  and  in  Seville.  The 
date  of  his  profession  as  a  Brother  of  Charity 
is  unknown,  but  we  know  that  he  had  become 
superior  by  1619.  In  1634  he  was  named  De- 
fimidor  general  of  Castille.  His  first  poetical 
work,  'Los  Cigarrales  de  Toledo*  (1624)  is 
a  collection  of  tales  in  which  there  is  a  sem- 
blance of  the  influence  of  Boccaccio  This  in- 
fluence is  clearer  in  'Los  trcs  maridos  biirla- 
dos,'  which  is  an  admirable  adaptation  of  the 
'Decameron.'  Instead  of  a  second  part  ot 
the  'Ggarrales'  promised  by  the  author  there 
appeared  in  1635  a  new  collection  ('Dclcitar 
aprovcchando' )  of  rcli^jious  stories  mi.xed  with 
'Autos,*  of  which  'El  Colmencro  divino*  is 
one  of  the  best  efTorts  in  religious  drama.  For 
a  long  time  Tellez  devoted  himself  to  this  spe- 
cies of  composition.  In  1620  he  dedicated  to 
his  friend  Lope  de  Vega  *La  Villana  de  Val- 
lecas*  and  four  years  later  he  stated  that  he 
had  written  "well  nigh  300  comedies.  He  ex- 
celled in  the  religio-thcological  dramas  of  hi$ 
period  and  also  in  historic  dramas,  farces  and 
comidies  d'imtrigue.  He  had  a  penchant  for 
epigram  hut  was  capable  of  reaching  the  high- 
est conceptions  and  frequently  sounded  tragic 
depths.  Some  of  his  works  are  e(]ual  to  Cal- 
deron's  or  Lope's  best  and  in  recent  years 
critics  have  I'cgun  to  do  him  full  justice.  An 
eloquent  proof  of  his  merit  is  that  some  of  his 
works  have  been  attributed  for  centuries  to 
Lope  or  to  Caldcron.  Such  was  the  case  of 
'El  Burtador  dc  Scvilla  y  Convidado  dc 
Piedra,'  an  admir.ible  scenic  portrayal  of  the 
IcRcnd  of  Don  Juan,  which,  although  univer- 
sal as  proved  by  Farinclli,  ha>  taken  fin  the 
character  of  a  purely  Spanish  l(.gi.:;d  tlimugh 
this  work  of  Tellez,  which  has  been  widc^ 
imitated  in  other  literatures.  It  b  his  best 
work  and  in  order  of  importance  may  be  men- 
tioned "La  prudencia  en  la  mujer' ;  'Marta  la 
piadosa' ;  'El  vcr^onzoso  cn  Palario';  'Don 
Gil  de  las  calzas  verdes' ;  '£1  amor  y  la  amis- 
tad.'  and  'La  villana  de  Vallecas.*  It  has 
been  said  that  his  feminine  characters  are  • 
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lacking  in  amiable  traits.  He  wai  to  a  Kf^^^t 
extent  free  from  the  sn"listic  vices  of  his  period 
and  was  often  imitatca  by  Caidcron.  It  is  dif- 
finilt  to  comprehend  the  ohscurity  into  which 

his  works  and  reputation  fell  soon  after  his 
dtmisi-  To-tlay  we  po^se^s  about  80  of  the 
400  picct^  knfi\^  camr  trom  his  hand  He 
alio  wrote  historical  works  incUiding  'La 
(icncalogia  del  Condc  dc  Sastago*  (1640);  *La 
Crouica*  of  the  Brothers  of  Charity  (Sot  Et 
BuRLAOoa  PC  Seviixa).  The  he!it  editions  of  his 
worita  are  tlMte  of  Aufiistin  Durin,  of  Hart* 
tenhusch,  *Teatro  escogido  de  TIrao  de  Mo- 
lina' (12  vols,  18J1-4I);  l.y  Romanes 
aii<l  Kuaiieneira  *Comc<lias  t•scr>^;ida^i  de  fray 
tiahricl  Tcllci  ■  (^Onsult  Coiarclo,  C  .  'Tirso 
dr  Molina:  Itu esii^Mcioiu-s  lito-hiblioKraficas* 
(Madrid  I8KV>  ;  Monl  Katio,  A  ,  ♦Ktudts  siir 
Ic  theatre  de  Tir»o  de  Molina'  (in  BtUletin 
kistmiqiu  19t)0> ;  *Nucva  bibhoteca  dc  autorcs 
cspaftekft*  (Madrid  1906-07):  AnncaiOb  <La 
terenda  de  Don  Juan*  (ib.  1908). 

TELLICHERRT.  ta-I-cht  r'i.  or  TELLI- 
CHBRRI.  India,  a  (.eapofl  and  Karnson  town 
in  die  Malabar  district  of  Madras.  45  miltt 
northwest  of  Claiicut.  The  main  buildings  in- 
chide  the  castle  —  now  a  jail  the  North  Mala- 
bar district  court,  castmn-house,  churches  and 
government  oHiee'S.  The  entire  area,  on  a 
|iiitiircs<|uc  site,  covers  alxmi  five  s<iuarc  miles. 
The  principal  exports  arc  s.uidal  wood,  cnffec 
and  cardanions.  '•piots.  cocoa  and  coro.inuls 
The  factory  ol  the  Kast  India  Company  was 
foimded  in  16K3.  There  arc  missions  and  other 
achools ;  also  Breanan  Ck>Ucge  fotuided  in  lti62. 
Popi  27JBBX 

TELLURIUM,  an  element  di^  ovord  by 
iliifllt  r  \<iii  Kt ichiristcm  (l7Ki)  in  a  >picinun 
of  K'">bl  ore  from  Austria  Klaproth  n.iincil  it 
from  the  Latin  ttllus,  mcaniUK  the  i.irth.  Tcl- 
hirium  occurs    free,    but    musi    commonly  in 

conipany  with  gold,  silver,  lead  and  bismndL 
Nati%'e  tHInriitm  tt   found  in  considerable 

qtianftfy  in  Boulder  Couiit\,  Colo  The  oiher 
important  minerals  containing  tellurium  are 
svlvanite,  calavcrite,  pel/ite.  hcssitc  and  tetra- 
djrmite.  They  are  found  principally  in  Aim- 
iria.  and  in  the  United  States  in  CiNorado  and 
adjacent  Slates. 

Tellurium  is  a  silver  white  metal,  atomic 
weifdit  127.6,  melting  point  aboni  4SJ  C  and 
i^ecific  gravity  6.25.  ft  is  hrlttle.  not  rhaiijKcd 

liV  txp'i^iirc  111  the  air  and  when  heatc<l  a  httlc 
(Mnc  its  melting  pviiit  ii  f.iiils  and  condenses 
again  in  the  rool  pcrtnm  of  the  retort  as  mi  tnl- 
He  drops  In  chi-mii  al  prf.periies  it  is  \  <  ry 
hke  sulphur  It  !iviir>  with  chlorine  n.ihl\. 
forming  TeCIi  and  TeCl,.  TTie  oxi<!c.  TeO> 
and  T^i  are  analogous,  yet  differ  ci'iisnkraMy 
from  SOi  and  SOt.  Tellurious  and  telluric 
arids  and  the  salts  derived  from  them  are  at*o 
known  Trlhirium  f<irms  a  cnmpontKl  with 
hydrivRcn  an.ilogons  to  H:S  and  po>sesi.iii^  an 
even  more  dis.iKre«-ali!t  oilor 

This  clement  resemldo  sulphur  in  impart- 
imt  very  tmdrsirahle  prupenie*  to  metals  even 
when  prrsent  in  \try  small  amount.  If  tellu- 
rium and  any  of  it«  rnmonunds  are  lntrt>duccd 
iotii  the  hiatnan  «ystem  thrv  give  the  breath  a 
%rry  «fr»»ng  and  di«a»fteeaMe  garlirdiVe  odor. 
T<'  1  bi.iin  f!ir  fm  clrrtu  r't  the  ore  is  di^;-  «lrd 
(irti  with  ^ulphur1r  acid;  hvilrochloric  acid  i» 
then  added  in  %matl  i|nantity  and  the  whtdt 


trcaii^  with  sulphur  QUI  add  whicb  fcfciyititra 
the  tenuntiin. 

TELPHERAGE,  .i.  ri.il  irjnsjHjr :  r  a, 
III  a  lai  1l  ui  citwiUil  raiiv^av,  bj  ticCUu  pcusrr. 
.iir.iii^td  lor  auioinaiic  operation  Boih  thr 
:>>sicm  and  the  word  "telpherage.*  which 
mean&  'distance  carrying,"  were  introduced  t>y 
the  late  Flceoung  Jcnkio.  kit  rrcotntaod  the  * 
case  with  which  tho  ckctrk  motor  could  be 
adapted  to  automatic  transportation  of  mate- 
rials and  he  devised  a  system  which  when  pw 
into' service  ga^i  sati>factiuii  Tht>  c,.tisi<»ied 
of  two  overhciil  cables,  mountcu  un  sioin  i*olcs. 
along  which  light  carm-rs  uirc  liaiiiid  by 
means  of  otic  or  more  electric  moMh.  To 
transmit  current  to  the  inotora  the  cables  were 
cut  into  sections,  adjacent  sections  of  one  caMc 
being  insulated  from  each  other,  but  croan 
converted  with  sections  of  the  other  cable  so 
as  to  form  two  continuous  conductors,  each 
lying  altcruatcly  on  the  right  and  on  ;lu 
of  the  system.  The  trains  were  s.jm>.v\h.»: 
longer  than  the  sections  of  cable  so  ih.it  i  iic 
end  rested  on  one  conductor  while  the  other 
was  on  the  second,  thiu  con^leiiiig  the  dcctck 
drcuiL 

Modem  telpherage  systems  are  more  dab- 
orate  than  Jenkins'.  As  usually  coostnKtcdL  a 
light  steel  framework  supixirts  a  system  of  ligbi 
elevated  rails,  from  which  buckets  or  carriers 
are  siisjunilcd,  haiiKit'K  on  wheels  on  the  rad 
or  rails  Small  electric  mi>i"ii  .4rc  placed  on 
the  earners.  The  current  is  iransmiitcd  to  the 
nKMom  fagr  meant  of  a  small  trolley  wire  erected 
met  the  rtMUung  cable  or  rail  Sometimes  a 
ANdde  ttottcy  tvstcm  It  adopted  The  telpher 
or  towtngjrehicie  is  usually  equipped  with  two 
motors.  These  may  he  placed  on  oMwsite  ^ides 
ft  the  r.il.lc  or  side  by  side.  Tfte  driving 
wheels  are  mounted  flireetly  on  the  motor 
shafts,  as  ^:cartnk.'>  arc  imt  us<d.  The  earner 
way  i*-  ati.iched  to  the  tek>her  or  to  a  trailer 
and  is  often  tilted  with  a  third  motor  for  hoist* 
Ing  the  load.  When  heavy  loads  arc  to  he 
carried  two  supports  may  he  used,  each  havioy 
one  or  more  running  wneels.  \Vhen  the  »y»» 
tcm  is  not  automatic  it  is  controlled  from  <*ne 
station  or  an  oi>erator  is  carried  with  the  train 
\N'here  the  weiLilits  to  be  transported  are 
ItKht,  wire  cable  is  cmpIo>eil.  and  often  the 
cable  is  supported  l>etwcca  ihc  posts  by  a  sus- 
pension cable.  In  any  case  a  rail  is  used  in- 
stead of  a  cable  when  a  comer  ia  to  he  turned 
and  in  running  through  builtfings  where  the 
caMe  construction  would  be  difficult,  or  when 
the  weight  and  traffic  is  sufficient  to  warrant 

the  cost 

The  ad\anta*;es  claimed  for  the  telphera»;c 
vystrm  are  economy  in  cost  i.f  transportniK 
and  a  capacity  for  mo\inR  larse  (iiianfiii«  of 
material  with  a  low  cost  of  construction  as 
compared  with  a  railway.  Further,  the  ayalcs 
may  He  ererted  overhead  and  ont  of  the  «a> 
Telpherage  system*  are  now  u*ed  in  industrial 
works  of  all  kinds  for  carrying  materials  in  a 
building  as  well  as  outside  The  sysirm  mat 
alsii  hr  adapted  to  other  work,  such  as  rxcaval- 
ii'C  trenchrs  e.ina!  rf>nstruciirin  etc.  Con«'.i'' 
(  hfk.  (  has  Vf..  ^Telpherage*;  <Transactii>a> 
Am.  rirau  Insritnte  Electrkal  Engineers'  (Vel 
MX.  r  .''•!> 

TELUGU.  tdl'oo  goo,  or  TELINGi^  a 
hnguagr  of  Incfia,  belonging  to  the  Drariwi 
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poop,  and  spoken  by  about  TOfidOfflO  of  people 

in  Madras.  Hyderabad,  Mysore,  Bombay,  Cen- 
tral Provinces,  Burma,  Btrar  and  other  parts. 
The  Tclupi  are  the  most  numerous  branch  of 
liic  Dravidian  race,  but  are  less  enterprising 
ibn  die  Tamils,  who  oocapy  the  country  to  the 
iouiii  of  them.  The  laoguage  is  allied  in  root$ 
to  the  Tamil  language,  but  differs  considerably 
odi<.Twi<>c    Sec  Inuia;  Tamil. 

TEMBULAND,  tern  boo-land,  South  Af- 
rica, a  district  or  dependency  of  the  Cape 
Colaqrf  n  the  cast  of  whidi  it  is  situated,  on 
tbe  Intfian  Ocean,  one  of  the  Transkei  districts, 

adjoining    Pondoland    and    Griqualand  East; 
h;ci  town  Lmtaia.    Pop.  232,(XX)  (5,17^  Euro- 
peans). 

TSMSN08,  anciently  a  sacred  plot  of 
ground:  a  ftieee  of  land  marked  off  and  conse- 
crated to  God.  Any  tract  of  fand  aUotted  to  a 

temple  or  sanctuary. 

TEMESVAR,  tem'^sli-vSr,  Hnngary,  on 
ibe  Bega  Canal,  75  miles  northeast  of  Belgrade. 
It  comprises  a  citadel  and  suburbs— four  in 
ntjmher.  Noteworthy  are  the  castle,  cathedral, 
s\-nagngue,  bishop's  residence  and  town-house. 
The  manufactures  include  woolen  goods,  oil, 
jxiper,  tobacco,  leather,  etc.,  and  there  arc  grain- 
BHUs,  ^sdllericSk  etc  The  fortress  has  sus- 
isiaed  tnany  sie|«s;  memorable  is  that  of  1849, 
when  it  was  invested  and  bombarded  by  the  in- 
argent  s.   Pop  about  72,.'^00. 

TEMPB.  lera'pe.  Vale  of,  Greece,  in  Thes- 
saly,  a  beautiful  valley  on  the  Pcneus,  flanked 
by  Olympus  at  the  north  and  Mount  Ossa  at 
lae  lottth.  It  has  been  hnmortahsed  by  the 

classical  poets. 

TSMPERA.  See  DiST£MPiXi  Mural 
Panmiic:  PAiMnNt;.  Tsoimoiii  or. 

TEMPERAMENT,  im  music,  the  system 
or  principle  of  tuning  voices  or  instruments 
in  accf >r(l  with  the  rule  of  fixed  tones,  uni- 
versally adopted  since  the  middle  of  the  19th 
century  and  first  advocated  by  J.  Sebastian 
fiach  (q.v.)  earhr  in  the  18di  century.  In  the 
system  of  eqttal  or  even  temperament,  the 
standard  interval  is  the  mean  semitone,  that 
i«  the  12th  part  of  an  octave.  This  neutralizes 
the  "wolf*  or  harsh  discords  of  uneven  tcra- 
p'rament  which  otherwise  exist,  among  all 
■r,:  tones  of  voice  or  instrument,  so  that  Ae 
only  exactly  true  intervals  become  octaves  and 
die  mmnber  of  key  scales  12,  the  rdatite  piteli' 
of  the  torn  s  of  the  ideal  scale  being  fixed 
with  mathematieal  precision.  The  voice  or  in- 
strument using  the  intervals  of  such  a  scale 
is  said  to  be  modulated  or  tuned  in  pure  or 
jast  temperament.  No  further  adjustment  is 
rajoired  if  these  tones  only  are  used.  Modu- 
hticm  into  another  key.  however,  requires  that 
«oTne  other  tone  than  the  original  one  shall  be 
•he  keynote  and  one  or  more  passing  notes 
are  necessary  to  arri\c  at  the  key  desired  (see 
.VIoDUi-ATiON.  For  the  -superseded  System  of 
timing  see  Mea.ntonk  ur  Mf.sotone  Tbmpeba- 
KBirr;  Modb;  also  WEix-TBMPnBD  Cuma). 
Gcmstrit  Groves,  •Dictionary  of  Music  and  Mu- 
skSatis>   rVnl   V,  pp   ^.]-f,5,  New  York  1011). 

TEMPERANCE.  This  word  has  long 
been  used  to  characterize  the  movement  for 
die  temperate  use  of  intoxicants  and  for  the 
activities  of  societies  of  abstainers  and  those 
favoring  a  restriction  of  the  use  and  sale  of 


alcoholic  betwrwes.   The  records  of  all  the 

early  peoples  ©t^Uie  world  contain  references 
to  the  evils  of  intoxication.  The  Buddhists, 
Taoists  and  Confucians  taught  temperance. 
"Look  not  thou  upon  the  wine  when  it  is  red 
.  .  At  the  .last  it  biteth  like  a  ser|>ent, —  and 
fttiogeth  like  an  adder.*  (Prov.  xxiii,  3L-J2). 
The  ancient  philosophers  and  founders  of  tae 
great  world  religions  neither  taught  nor  prac- 
tised total  abstinence  and  these  conditions  fur- 
nished the  religious  reasons  for  advocating 
"temperance*'  rather  than  "total  abstinence" 
from  intoxicants.  With  the  development  of 
the  manufacture  of  spirituous  or  distilled 
liquors,  containing  a  much  larger  percent- 
age of  alcohol  than  those  of  natural  fer- 
mentation, the  evils  of  intoxication  multiplied 
and  temperance  sentiment  developed  and  in- 
creased. At  first  the  agitation  again.st  liquor 
was  sporadic,  yet  there  was  a  pronounced 
sentiment  developed  in  both  Europe  and  Amer- 
ica in  die  18th  century.  In  1743  Lord  Lonsdale 
made  a  speech  in  the  English  House  of  Lordi^ 
urging  the  necessity  for  a  tcmperaiice  reform. 
In  1760  Smollett  called  the  attention  of  the 
English  people  to  the  signs  "Drunk  for  Id" 
ana  "Dead  drunk  for  2d."  He  made  ait  urgent 
appeal  for  improvement  in  the  condition  of 
the  low  alehouses.  Yet  it  was  not  until  1829 
that  record  ^is  found  of  a  temperance  society  in 
Great  Britun,  at  New  Ross,  County  Wexford, 
Ireland.  In  1830  several  temperance  societies 
came  iuto  being  in  English  ciues  and  the  Brit- 
ish and  Foreign  Temperance  Society  was 
founded  in  1831.  It  lasted  until  1850,  but  in 
the  meantime  its  work  was  taken  up  by  others. 
Father  Theobald  Mathcw  (q.v.),  of  Cork,  Ire- 
land, began  his  campaign  for  temperance  about 
1838  and  within  tlircc  years  he  gathered  about 
him  more  iJian  4,000,000  followers.  The  best 
evidence  of  the  thoroughness  of  his  work  is 
that  the  constun^tion  of  liquors  in  Ireland  fell 
off  one-half  dtimifC  the  period  of  his  activity. 
In  1843  he  was  caUcd  to  England  and  in  1850 
to  America,  where  he  founded  the  numerous 
Father  Mathcw  Total  Abstinence  Societies. 

There  had  been  considerable  temperance 
agitation  in  the  States  before  Father  Mat- 
hcw's  arrival  The  Waahingtoniaii  move- 
ment started  in  Baltimore  in  1840  and  John  B. 
Gough  (q.v.)  had  begun  hb  wonderful  talks 
for  temperance.  The  influence  of  Mathew  and 
Gough  was  evident  in  the  formation  of  the 
Independent  Order  of  Good  Templars,  founded 
ill  1851  in  Utica,  and  spreading  rapidly  all  over 
the  United  Slates  and  to  foreign  countries.  A 
woman's  crusade  for  temperance  started  about 
1870  and  crystallized  in  tlie  National  Woman's 
Christian  Temperance  Union,  founded  in 
Glevelaud  in  187}  and  now  having  12,000  local 
luiit'iis  throughout  the  United  Siatca.  Frances 
E.  WUlard  ((i.v.)  who  was  prominent  in  the 
work,  founded  the  world's  Woman's  C^istian 
Temperance  Unioa  in  1883,  and  it  has  beoome 
the  largest  and  most  influential  movement  for. 
temperance  and  prohibition.  It  can  scarcely 
be  said,  however,  that  the  United  States  has 
led  in  temperance  societies,  (ircat  Britain  and 
her  colonies  far  exceeded  America  in  the  num- 
l>er  of  societies  organiaed,  doubtless  partly  be- 
cause her  territory  ts  so  widely  distributed.  A 
Ust  of  prominent  temperance  societies  in  1905 
iocludea  United  Kingdom  62,  Germany  12, 
Australia  11,  Switaerland  11.  United  States  10^ 
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Aaftfia-HunK^ar>  R,  Holland  6.  Sweden  6k,  Deil> 
aarfc  5,  France  4.  Beli^uim  2,  etc. 

Temperance  affitatum  has  influenced  legis- 
ktion  for  75  years,  but  still  the  u»e  of  intoxi- 
cuts  hat  gone  on  with  little  interfereMcg  ex- 
cept locally.  At  «  remit  tcnpennec  Mliiaton 
have  gradually  come  ont  ttronger  and  ttrot^er 
for  prohihition  "f  hoth  the  manufacture  and 
sale  of  intoxicants  and  the  temperance  mo\  c- 
ment  ha*  merRcd  into  the  Prohibition  mmc- 
ment,  thouKh  in  ixi  inception  Prohibition  was 
the  work  of  tlM  mofv  radkal  refonacrt.  See 
PaoHinmoN. 

Temperance  Legislation.—  Legislation 
affainst  tne  liquor  evil  in  America  dates  from 
1642.  when  the  colony  of  Maryland  passed  a 
law  making  drunkrmifss  a  misdemeanor,  pun- 
ishable by  a  fine  of  100  potmds  o:  tobacco.  As 
sentiment  against  intoxication  developed  the 
license  system  was  adopted,  as  a  temperance 
measure,  being  popular  in  communities  also  be- 
cause it  furnished  a  revenue  for  the  local  gov- 
cromcnt  Soon  the  license  system  won  ike 
approval  of  the  K^iuor  sellers,  for  it  stopped 
competition  m  their  business,  resulted  in  an(- 
fortn  prii  ei.  and,  therefore,  contribiit<  d  to 
mone> -makintr  ThouKh  advancni  .in<i  in?ro- 
dui'ij  1\  advocates  of  temperanri    ■}:<  Incr^c 

2 stem  was  fostered  and  grew  directly  through 
e  efforts  of  the  liquor-sellers.  Tempeiance 
workers  then  began  to  advocate  no  license  and 
a  vast  amount  of  legislation  developed  in  the 
different  States  over  licenses,  their  re\'ocation 
or  suspension,  at  the  will  of  the  people  Re- 
strictive leffislafiun  tonk  the  form  of  local 
option  laws  and  after  the  War  of  1861-/»5 
the  local  stm^Klrs  at  the  polls  <>f  h.ilf  the 
cities  and  towns  in  the  country  for  years  were 
centred  mainly  aboat  the  <|tiestion  of  license 
or  BO>license.  The  establishing  of  local  option 
ia  a  community  had  a  tendency  to  drive  die 
lovers  of  liouor  to  the  neighboring  towns  where 
there  was  license ;  thus  tne  temperance  towns 
lost  their  Hcense  fees,  and  saw  their  Kibulous 
citirens  going  to  other  places  to  drink  and  aKo 
to  trade.  Often  the  result  wa>  th  r  t!-.c  an- 
ctal  pressure  caused  a  return  to  license  There 
was  great  wavering  between  license  and  no- 
ficcnse  almost  all  over  the  country.  The  first 
State  to  rcrognlsc  that  this  irregular  system 
conld  be  overcome  only  by  the  States  acting  as 
a  tmii  was  Maine,  wnicn  in  1851.  under  the 
influence  of  the  Tiouiih  and  Mathew  move- 
ment*, adopted  St.ite  !f>cal  oprinti.  .md  as  a 
State  continued  to  r?  !n>-e  to  luensc  the  lirjuor 
traffic  Kansas  and  North  and  South  Dakota 
followed,  and  in  ISl  Ibine  pbcrd  the  pro- 
hibitory clause  in  her  eonstitiidon  and  ended  the 
agitation  for  a  return  to  licensed  Hcpior-selling. 

But  in  other  States  the  contests  at  the  polls 
continued  reguhrly  Indiana  W3S  the  first  State 
to  pass  a  local  option  law  in  IR.^2,  and  se\cra! 
Oth<T  States  had  follow  ed  bv  IH^iO  Hv  !000 
one-third  of  the  crnm'ry  vs  i^  undf  r  Uhm!  optir.n, 
and  in  1911  local  option  existed  by  enactment  in 
13  of  the  States  netween  IfNO  and  WO  ap- 
pears to  have  been  the  most  active  years  with 
State  tegisfaitorcs  in  passing  laws  to  restrict 
and  regulate  the  liquor  traffic.  Most  of  the 
State*  passed  Sunday  closing  laws,  thotigh  al- 
io* uii;  the  boti  Is  to  M-ll  li<j«or  t«>  tbi  ir  i  iis- 
tomri  ,  with  meals  Thrrr  was  I<  iri ^Iat:c>ti  pcr- 
iTir'i-ii;  wi\rs  .uid  children  >  f  Jrunk.irffs  to 
bring  civil  suits  against  any  setlniy  liquor  to 


their  provider  There  were  laws  ai^ainst  the 
locating  of  saloons  within  so  many  trrt  of 
churches,  schools  or  polling  places  But  these 
laws  were  largely  honored  in  the  brciMrli.  Soa- 
d»  dasmc  never  was  efTcetive  in  lfe«  hint* 
cidci,  cMCPt  apasModically.  as  some  mayor  or 
chief  of  ponce  became  actrve.  Public  nentimen* 
condoned  the  open  backdoor  as  a  rule,  and 
was  and  is  (I'>I8)  the  common  practicr  w:*h 
saloons  in  I.iiKc  cities.  In  country  hquor  »>i  ;  > 
the  selling  on  Sunday  is  con&ncd  to  those  «fao 
are  knom  pafsimally  to  the  prapttcter  to  he 
safe. 

The  effort  to  improve  conditions  br  hii^ 
license  was  equally  ineffective.  When  this  was 
proposed  the  argument  was  that  nine-tenths  of 

the  saloons  would  go  out  of  ^lI^^Ie^-,  ir  '  ''^t 
the  tvi!  Mould  be  confined  to  tho^e  who  had 
the  liquor  habit  and  vslm  wuuM  .Irii.k  -.nyway. 
This  proved  to  be  sophistry.  The  comauiutJci 
pot  more  money  by  tne  high  license  qratUto  and 
It  caused  the  liquor  force)  to  become  aorr  I 
active  in  pdilics,  until  in  very  many  dtks  and  ! 
toams  a  aian  could  rarely  be  chosen  to  poblK 
office  tmleis  he  was  acceptable  to  the  liqaor 
interests 

A  perpetua!  difficulty  with  obtaining  trraper- 
ancf  by  all  thc^e  various  me'bod>  of  Ici:i«Iati<  r 
was  that  they  failed  to  strike  at  the  manofM- 
ture  or  the  transportation  of  liquor.  Tboaa^ 
Maine  prohibited  liquor  selling  for  years,  tee 
agents  of  tlic  United  States  goverttment  ob>  ! 
tained  large  smns  in  re\-enue  from  liquor  dut 
went  imo  Maine,  carried  there  with  no  aftemj^ 
to  stop  it,  by  the  express  rompanies     And  thi, 
form  of  nullifying  the  no-liccnsc  law  in  \0c2S 
option  communities  was  notoriously  commcr 
The  no  li;  ensf  law  only  stopped  the  sale  ot 
Ii  ju  I       .1  beverage  over  the  counter  .  the  rodi- 
vidual  still  had  a  right  to  buy  it  bgr  the  barrdl 
and  have  it  expressed  to  his  home,  and  give  it  I 
to  his  friends,  and  the  best  hotels  were  per>  I 
mitted  to  place  it  on  their  tables  as  part  of  tbr 
food  supplied     The  *.ut  that  some  thousarni- 
of  st.iiuic!.  in  the  diffcrfnt  States  were  u«ele^* 
11;  ..r'aininji  the  « nd  of  temperance  at  lent  h  | 
iKcamc  apparent  to  the  mo-,t  wKtuse.    The  mas- 
ufacture  and  con&ump:i>  r    >f  liquors  in  tbt 
United  States  had  a  slow  and  steady  increase 
idl  through  these  years  of  antagonistic  legisla- 
tion, up  to  Pl.V  :~ince  which  date  there  has  bees 
a  very  sIikIu  per  capita  reduction     The  per 
capita  consumption  of  malt  liquors  during  tbc 
iwsi  I'X)  \ears  111  the  Unitrd  State*  ilowly  and 
steadily  increased  up  to  l'J«)7,  .Utcr  whiih  it  (ell 
otT  a  small  fraction    The  i<r  capita  con»MM> 
tion  ut  distilled  liquors  had  a  sUghl  but  (Ma^ 
decrease  from  1863  to  1896_   Thereafter  it  in- 
creased until  1907,  since  which  it  has  been  ^'ar- 
iable.    But  this  trifling  decrease  in  dunM 
liquors  was  evidently  but  a  change  to  aak 
liijuors.  for  the  latter  tjrevv  as  the  former  re* 
duceil.  and  the  w  hoir  .  alcuLitton  is  based  <* 
p<-r  capita  use.  the  volume  oi  liquor*  m-iJe  ati<l 
stdd  Itcing  alwa>k  on  the  increase  up  to  l**^. 
and  the  falling  off  then  appeared  to  be  dor  ttiott 
to  financial  stringency  than  to  moral  suauoo  of 
ot>rdicncc  to  law.    AU  these  experience*  vxb 
legislation  that  accomplished  hitle  or  iMXhinc 
taught  the  public  that  thejr  were  being  h<oku 
.ma  th.it  the  (>ov\erful  financial  interests  in  lb* 
liquor  trade  wcrf  .ilw.lys  able  to  guide  lei{i*h- 
tion  or  Mock  it.  <  :  prrvrnt  its  enf orcenrTi:. 
that  in  the  end  the  trade  was  unhanncd.  A»  * 
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result  agitation  for  temperance  legulation  prac- 
tically ceased,  and  those  wbo  opposed  the 
liquor  traffic  worked  for  Prohihition  (q  v.). 

TEMPERANCE,  Sons  of,  or  THE  OR- 
DER OF  THE  SONS  OF  TEMPERANCE, 
was  organized  in  the  dty  of  New  Yoiic,  29 
Sepu  1842.  It  is  composed  of  subordinate, 
ffnad  and  national  divisions.  It  has  four  na- 
tiojial  divisions  —  one  for  North  America,  one 
for  Great  Britain  and  Irciaiui  and  two  for  Aus- 
tralia. In  the  course  of  its  existence  it  has 
bad  nearly  4,000,000  members  on  its  rolls.  Its 
fundamental  and  inalienable  principle  it  total 
abstinence  f lom  all  inioaicating  liqiiors  and  bev> 
crages. 

TEMPERANCB  UBQI8LATION.  See 

Temfibancb. 

TBMPBRANCE  80CIBTIBS.  SeeTEM- 
raiANct;  Tempkrancf.  Sons  op,  or  Tbb  OmiR 
or  THE  Sons  or  Tkmpekance. 

TBMFBRATUSX.  See  Hmt;  Ts» 
mmnn:  TasBiMMisxav;  THSBMowinfAaiiOB; 

Zoo. 

TEMPERATUSB  OP  THX  BODY.  See 

AxiMAL  Heat. 

TEMPERATURE    VARIETIES.  Sec 

VAtUTIO.N 

TBMPERATURSS,  Underground.  See 
Umncaoumk  TeifmATtntss. 

TEMPERING,  the  art   of   impartink'  to 
metals,  by  means  of  heat  treatment,  a  definite 
degree  of  hardness.   The  term  is  now  applied 
abaost  exclusively  to  certain  loads  of  steel» 
vrydi  are  used  in  ^te  manufacture  of  tools.  It 
:  said  that  the  ancients  could  harden  and  tcm- 
[<r  copper;  but  this  art,  if  it  ever  really  existed, 
s  now  lost.    The  effects  of  thermal  changes 
upon  steel  vaiy  greatly  with  the  quality  of  the 
Steel  and  with  the  exact  nature  of  the  treal- 
acnt    It  is  necessarv  to  distinguish  dearly 
teween  •annealing,"  •hardening'*  and  "tempcr- 
-e"   Any  steel  (except  those  varieties  that  arc 
i"oyed  with  silicon,  tungsten  and  certain  other 
dements)    may    he   annealed,    Imt    it    is  es- 
ncial  that  the  steel  sliall  contain  a  certain 
".ount  of  carbon,  in  order  that  it  m;^  be  ca- 
pable of  being  hardened  and  tempered.  If  steel 
ts  raised  to  a  red  heat  and  is  then  allowed  to 
rrol  very  slowly,  it  becomes  relatively  soft,  so 
hat  it  can  be  filed  and  turned  in  a  lathe.  This 
r^rocess  is  called  "annealing,*  and  it  has  usually 
itcn  held  that  the  slowness  of  the  cooling  is 
the  essential  thing  in  the  softening  process. 
There  is  excellent  reason  for  believing,  how- 
ever, that  the  exact  temperature  to  wmch  the 
siecl  is  exposed  before  it  is  cooled  has  a  much 
ereater  influence  than  the  rapidity  of  the  cool- 
'iv'    It  has  been  shown,  for  example,  by  the 
researches  of  Brinel  TschemoflF,  Le  Chatelier, 
Ht\n,  Ridsdale,  Steaa  and  others  that  steel  whidl 
has  acquired  a  dangerously  cry^stalline  character 
from  annealing  for  a  long  time  at  too  low  a 
ttmperature  in  a  slightly  oxidizing  atmosphere, 
01"  from  long  continued  heating  at  high  tem- 
pfratures,  may  have  its  original  structure  and 
P'^operties  restored  by  the  simple  artifice  of 
"eating  it  to  a  certain  critical  temperature 
(whicn  is  about  1,600"  F  ),  and  then  allowing  it 
to  cool;  the  rate  of  cooling,  in  this  case,  heing 
3  matter  of  comparative  unimportance  Steels 
■^y  sometimes  be  had  which  do  not  need 
mdal  treatment  to  render  them  fit  for  nie  hi 


certain  classes  of  tools;  the  tool  being  ready  for 
use  after  it  has  been  foned  and  allowed  to  cool 
by  natural  exposure  to  the  air.  In  general,  how- 
ever, a  tool  steel  must  receive  special  treatment 
in  order  to  fit  it  for  the  work  in  hand;  this 
treatment  being  ^ven  after  the  tool  has  been 
forged  to  shape.  The  process  of  tempering  then 
consists  of  two  steps,  the  first  of  which  consists 
in  imparting  to  the  cutting  edge  of  the  tool  a 
degree  of  hardness  that  is  too  great  for  the 
work  for  which  the  tool  is  to  be  used,  while 
the  second  step  consists  in  reducing  (or  "tem- 
pering") this  hardness,  until  it  attains  a  value 
that  experience  has  shown  to  be  satisfactory. 
Hie  tempering  of  an  ordinary  tool  may  be  de- 
scribed as  follows:  The  finished  tool  is  heated 
to  a  bright  red,  care  being  taken  to  have  the 
heat  extend  back  some  distance  from  the 
cutting  edge.  The  cutting  edge  of  the  tool  is 
then  immersed  in  water  to  a  slight  depth  and 
kept  there  until  it  has  cooled  sufficiently  to 
remain  wet  when  vidthdrawn  from  the  water. 
Ry  this  means  the  steel  is  rendered  exceedingly 
hard  throughout  the  chilled  part ;  that  is,  in 
the  vicinity  of  the  cutting  edge.  If  it  were  used 
in  this  condition,  however,  the  edge  would  be 
too  brittle  and  would  be  likely  to  break  ia 
service.  To  reduce  the  hardness  to  the  proper 
value,  the  tool,  immediateh^  after  being  with- 
drawn from  the  water,  is  brightened  up  near 
the  cutting  edge  with  a  piece  of  (mery  clolh, 
or  in  some  similar  manner,  and  the  cleaned  area 
is  then  watched  while  the  heat  from  the  un- 
quenched  jwrt  spr^s  toward  the  cutting  edge. 
The  oxidiflatlon  of  the  steel,  as  the  edge  be- 
oonies  hotter  and  hotter  f txM  conduction,  causes 
a  play  of  color  to  become  visible,  which  serves 
as  an  index  of  the  temperature.  These  colors 
run  from  the  hot  portion  of  the  tool  toward 
the  quenched  cutting  edge.  In  the  order  in 
which  they  proceed,  they  may  be  described  as 
pale  vellow.  straw  yellow,  brownish  yellow,  light 
purple,  dark  purple  and  blue.  'S\'hen  the  proper 
color  reaches  the  cutting  edge,  the  whole  piece 
is  again  aucnchcd,  and  the  "tempering"  is  com- 
plete, Tnc  colors  that  arc  used  for  different 
unplements  are  as  indicated  below : 

vei7  pale  yellow  (about  430*  F.) :  Steel- 
engravuff  tools,  turning  tools,  hammer  faces, 
planer  tools,  wood-engraving  tools. 

Straw  yellow  (about  460*  P.):  IMes,  taps, 
drills,  punches,  reamers. 

Brown  yellow  (about  500"  F.)  :  Gouges, 

Elane  irons,  twist  drills,  cooper  tools,  wcKid* 
Oring  cutters. 
Light  purple  (about  S30"  F.) :  Augurs,  sur- 
gical instruments,  cold  chisels,  edging  cutters. 

Dark  purple  (about  S'r>0'  F  )  .\x(  s,  trim- 
Icts,  needles,  hack-saws,  screwdrivers,  springs, 
wood  saws. 

Some  tools  are  of  such  a  shape  that  they 
cannot  be  tempered  in  die  manner  here  de- 
scribed, but  must  have  their  temper  *drawn* 
to  the  desired  color  by  reheating  the  piece  hc- 
twccn  hot  iron  platf^.  or  in  a  hot  iron  ring. 
Springs  are  often  tempered  by  a  different 
method,  known  as  "oil  tempering."  In  carrying 
out  this  method,  the  piece  is  first  hardened  by 
heating  to  a  bright  red  heat  and  then  quenching 
by  plun^ng  the  whole  piece  in  water  or  in  oil. 
The  article  to  be  tempered  is  then  wetted  with 
oil  and  gradually  and  uniformly  heated  until 
the  oil  ui>on  it  blazes  up.  when  the  piece 
ii  agahi  quenched  in  the  oo.  This  process  of 
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heating;  to  the  ifniitton  point  of  th«  oil  and  thrn 
quenching  repeated  until  it  ha>  hccn  pcr- 
iormcd  three  iinie>,  a  i  ter  which  the  piece  is  nU 
to  be  *oiI  tempered,"  and  is  ready  for  use- 
In  the  early  days  ot  sieel-worldnie  in  the 
United  States,  it  wa«  coomms  lo  iaport  water 
n  cukt  fran  ShcAcld,  Eafbnd.  for  hmtdtmag 
mud  tcviperinc  purposes,  as  it  was  belirved  that 
there  is  some  special  virtue  in  the  water  that 
ha'i  lien  us'd  for  so  Umn.  and  with  ««uch 
cniuietit  sUiCiss,  in  that  nty  There  was  prol>- 
ably  litilc  or  no  foundation  tor  this  behi  t.  and 
yet  it  is  known  that  >ut>staiices  that  may  be  in 
solution  in  the  water  that  is  used  for  qwendung 
oiteo  have  an  important  influence  upon  tfie 
product.  Many  arttaaiil  dissolve  sail  or  cyaoide 
of  p<:>iassiuin  in  the  water  that  they  use  for  this 
purpose,  and  there  is  considerable  grotind  for 
the  belief  that  such  dissoKcd  substances  do 
exert  an  influence  iijKjn  the  character  of  the 
pri.MjiKt.  which  is  out  oi  all  apparent  proportion 
to  ihi.  strength  of  the  Mihitioos  containing  them. 
In  p.iriicuLar,  it  may  bc  QOtcd  that  there  is  a 
«k^l> -rooted  hclief  among  blacksmiths  and 
other  artisaiu  who  work  with  netab  that  a 
piece  of  steel  cannot  be  hardened  by  heatiiiR  it 
and  then  quonchmc  it  in  water  that  contains 
fOap.  even  in  small  amounts. 

The  art  of  tcmpennK  cannot  be  adeauateiy 
presented  in  a  short  article,  and  those  who  arc 
dolled  at  it  maintaiii  (prob^tly  Oinle  jttiti&ably) 
that  the  only  way  to  warn  it  &  by  actml  eX' 
perience  in  the  shop.  Different  steels  may 
reqtilre  ra-heallv  tfifferent  treatment,  and 
special  imp!im<tits  i  r.iznr  ,  for  example)  may 
call  for  jrcars  ot  study  be  to  re  thrv  can  \<  tcm- 

pend  taiiafaciorilsr. 

AlXA.N-   I  J.  KiSTlEN. 

TEMPEST,  The.  Although  certain  inter- 
nal evidence,  notably  the  vcrse-tcsi,  has  caused 
most  scholars  to  believe  that  'The  Winter's 
Tale'  was  the  la.st  of  Shakespeare's  plays, 
there  will  always  Ikt  reason  in  thinldog  that 
*The  Tempest*  (written  in  1610  or  1611)  best 
fcprrsents  the  final  mood  of  Shakespeare  as 
he  turned  from  the  writing  of  his  plays  to 
the  last  years  of  his  life  in  Stratford  It  is 
Certainly  one  of  the  ^roup  of  romantic 
comedies  which  Shakespeare  wrote  after  the 
oomplition  of  his  tra>:cdics;  and  in  the  char- 
arter  (j!  I'rospero  we  arc  warranted  in  seeing 
an  adumbration  of  Shakespeare's  personality  at 
he  looked  ont  upon  the  world  frcm  the  hciffrts 
of  his  Liter  >i.irs  He.  like  ProsperOb  broke 
his  wand  an<l  buried  his  look  deeper  than  did 
e\tr  plummet  sound  .After  all.  while  life  may 
Ic  tragical  as  presented  in  the  series  of  plays 
from  'Hamlet*  to  'Tirnun  of  .\thcns.'  it  is 
alsi)  full  of  sunshine  and  humor  and  llie  for- 
giveness of  enemies  and  the  recomilutiun  of 
the  furcc>  of  tauod  and  evii  'The  Tempest* 
is  such  a  reprcM:nution  of  life  While  some  of 
the  V4ctie^  >>f  thr  play  su^itot  definitely  Milan 
and  Naples,  Turns  and  the  inters eiuuK  Vledi- 
terranean  Sea,  the  enchanted  island  upon 
whiih  I'roNpero  li«cd  is  on  none  other  than 
the  UDcharied  deep  thai  voyagers  were  briag- 
mg  within  the  e(Mnpa»s  of  maa**  ioMgiaa- 
titMi.    In  the  xrutesque  ficure  of  Cafiliati.  the 

ITUkI''  ot  Tro^pen*  and  the  tpini  iiWr  world 
of  Arn  1.  then  »»  thr  atmnsphire  f>f  the 
strange      '  rui   th.il    ^tionl  ont   li.   d-  Ir    tr   .  iji- 

Uasi  wuh  the  lu(«d  kauu  ei  the  iutcopcan 


world  More  partimlarlv,  Shake«p«»'e  was 
indebted  to  the  story  of  a  fieri  of  «.h!pi  tha* 
had  set  out  trom  England  in  I6D9.  was  -mrrcitH 
in  the  Bermudas  a  few  weeks  nftcr  ari 
nnalhr  reached  the  rnrfr  ttfihlihad  tatemr  m 
Vimni^  While,  as  has  been  sagscMcd.  he 
mi^it  nawe  heard  frmn  rrttimine  fnmem 
stories  of  this  wreck  and  of  the  str.m.r  ka^ 
penings  in  the  New  Uorld.  he  w.»«.  <  »f-e<-ia?H 
indebted  to  SilveM<  r  I.  tir  l.ir  -  Thr  r**- 
co\try  of  the  Bermudas.'  pubUshcd  m  Ih^d 
Professor  Alden  has  leceudjy  ande  gtwd  hif 
contention  that  the  real  toaret  lor  the  de- 
scription of  the  slorai  and  for  Ae  iwridtais 
that  take  place  upon  the  strancr  is'in*  \% 
found  in  a  letter  written  hy  William  Strach'-T 
d:i?t<l  1?  luly  IMO.  and  whuh.  th  uvb  fi«.f  pc^- 
lishcd  until  I/>25.  was.  from  contemporary  tm- 
dence,  seen  ?  y  Sh.iki  ^prare  The  parallcIioBs 
between  the  play  and  tJie  letter  are  mou  suik- 
iuK  and  certainly  tend  to  show  that  the  aadm's 
indebtedaew  lo  eowemponirs  vMirccs  was  far 
^ I  eater  than  has  been    nrrallv  siippo««f  The 

ideal  comm<inwra!th  suRRested  *  v  Gunzala 
while  ba.sed  iifitn  Klono's  irun-latTon  ni 
MontaiKtie's  es^.i>^,  .i  t:c\\  i  dition  <>f  whi'  ii 
was  pubbshed  m  1610,  bean  a  strtkwg  re- 
semblance to  conditions  in  the  Viigiaia  oalMf 
as  oortrayed  in  the  letter. 

However  far  one  may  go  in  the  accepCaacT 
of  these  paralleb,  the  play  is  none  the  less  the 
creation  of  Shakespeare's  jfemos  WTiile  it  n 
laekinvr  in  thr  prrfert  technique  of  some  of  his 
plays,  and  r<p<-r!.i!!v  in  thr  closeness  of  dra- 
matic fitnirfiire,  if  is  :\  ■^''w:  r-  and  it  fcndl 
itself  to  allegorical  interpretation  as  do  frw 
of  Ute  vhys.  Caliban  is  a  mommicntal  rcpre> 
seiitatioo  m  a  primitnre  Qrpe  ol  lnaiiaaity«  rr- 
joicing  hi  uNiestfiiifd  freedom  and  hi  tht 
saturnalia  of  licence  .\riel.  more  than  F*uci. 
represents  the  spiritual  force?  nf  nature  un"^f* 
the  domination  of  superior  uN drini  .ind  '  ' 
the  service  of  man.  Prospero.  both  in  ^  ■ 
magical  art  and  in  hb  intellectual  and  spinTui' 
fnratnc^s,  is  an  anticipation  of  the  IfitaDBhar. 
\ictory  of  man  at  his  best  over  m  the  force* 
of  the  world.  There  is  no  greater  utterance 
of  Shakespeare  than  the  words  in  whici 
Pro'i'cro.  I'"  k-int;  otit  from  the  srrenc  hei#:h'» 
which  he  has  reached,  expresses  the  ultimate 
tralh  about  man  and  the  univene: 

"We  mrr  aoch  •t»fl 

cm.  sflo  ewT  asae  sat 

l»  r"un<lF<J  wnhAilMpL'' 

Eoamr  lfiit& 
TEMPLAR,  lUgkti.  See  Mxsanc  Pki- 

TERVITY.  THE. 

TEMPLB^    Frederick.    EiMksh  arelaM. 
archUshop  oi^  Canterbury:  bi  Sama  llaara> 
Ionian  Islands.  JO  Nov.  1821;  d    Luadp»  O 
Dec.  1901   He  was  the  soa  of  an  Enghsb  afV 
officer  who  died  while  he  was  a  chikL  sad 
under  his  mc>lher's  care  w  «s  well  olu  ^'ed  • 
youth,  so  that  hr  ol  t. until  a  "dout  lc  '  fvi*  il 
Oxford  and  was  elected  Fellow   .k  •!  ■     r  of 
his  college.    .'Nfter  his  ordination  m  ie^  ^ 
took  chantc  of  Kneller  Hall.  Twichenhiim. 
f  ran  IMS  to  1S58  was  achool  iaipactor  b 
titicr  year  he  was  made  haadauMer  of  UaifV 
and  became  one  of  the  most  powrrfni 
tluential    successors  of    Arnold.    The  n^a*** 
ti  11         1  -^a\^  jtid  keviews.*  in  whtcB  leri" 
Icmpk  led  oS  with  'The  EdKabon  9i 
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Worid,*  roased  a  stonn  of  aeriinonious  con- 
troversy, but  did  not  shake  confidence  in  the 
headmaster  of  Rufiby,  who  was  appointed 
bishop  of  Exeter  in  1S60_  was  translated  to 
I..  :i(]nn  in  1^65  and  succeeded  Archbishop  Ben- 
son in  1896k  Eqtially  as  schoolmaster  and  W 
hisbop  he  was  a  strict  disciplinariaiw  an  mi- 
tiring  worker,  a  blunt,  just  and  sincere  man 
-.vlitwc  plaitHK'ss  of  address  did  not  obscure 
the  massive  learnuiK  uiih  which  bis  mind  was 
stored  The  fjrcat  controversial  storTn^  of  the 
century  had  spent  their  (ury  in  the  Knulish 
Church  before  be  readied  the  primacy,  but 
Jus  incumbeiiQr  wai  not  uneventful  The 
Tractarian  movement  was  in  Its  last  {rfiase  of 
nttialism,  and  Temple  handled  ritualists  with 
rirmiKSs  and  moderation.  He  took  part  in  the 
queen's  diamond  jubilee  (1897)  and  in  1902 
placed  the  crown  on  the  head  of  her  successor. 
His  writings  are  'Sermons  in  Rupliy  Chapd* 
and  Bampton  Lectures  for  1884  on  'The  Rela- 
tions between  Religion  and  Science,'  of  which  it 
may  be  said  that  they  were  up  to  the  standard 
?et  by  previous  lecturers  and  were  not  un- 
worthy of  the  future  primate  of  All  England. 
He  died  in  harness,  never  recovering  _  from 
the  effort  he  made  in  a  strong  appeal  in  the 
House  of  Lords  uttered  in  favor  of  Iht  pvUic 
education  bill. 

TEMPLE,  Oliver  PeriK  American  law- 

fer  and  author:  b.  Green  County,  'Tcnn.,  27 
an.  1820.  He  was  graduated  from  Washing- 
ton College.  Tenn.,  in  1844,  and  admitted  to  the 
bar  in  \SA6.  He  was  a  Union  leader  in  East 
Tennessee  during  the  Civil  War;  wa-^  a  chan- 
cellor of  Tennessee,  1866-78,  and  retired  from 
the  bar  in  1881.  His  publications  include  *The 
Covenanter,'  *The  Cavalier  and  the  Puritan* 
1897);  <Union  Leaders  of  East  Tennessee* 
1903\  etc 

TEMPLE.  Richard  Camac,  English  civil 
servant  and  antiquary:  b.  Allahaliad,  India,  15 
Oct  185C).  Fie  was  educated  at  Cambridge 
Universit> .  He  ser\cd  in  the  Burma  War  18Sr- 
89  and  received  a  medal  for  bravery.  From 
1887-93  he  was  engaged  by  the  Indian  govern- 
ment to  raise  atid  fit  out  volunteer  regiments. 
He  has  published  'Wide  Awake  Stories^ 
(1884):'  <Legcnds  of  the  Panjab*  (1883-90), 
etc^  and  is  a  member  of  philological  and  other 
learned  societies. 

TEMPLE,  Sta  William,  English  state*' 
man:  b.  London,  1628;  d.  Moor  Park.  Surrey, 
27  Jan.  1d99.  He  was  educated  at  Cambridge. 

?pent  six  \cars  ott  the  Continent  and  returning 
in  1654,  and  not  cho<ising  to  .accept  any  ofticc 
uiulcr  Cromwell,  ocrii[iie<1  iiiniself  in  the  study 
ot  history  and  philosophy.  On  the  Restora- 
tiOD  he  was  chosen  a  member  of  the  Irish  con- 
itntion,  and  in  1661  was  returned  for  the 
county  of  Carlow.  The  following  year  he  was 
nominated  one  of  the  commissioners  from  the 
Irish  Parliament  to  the  king,  and  removed  to 
London.  On  the  breaking  out  of  the  Dutch 
War,  he  was  employed  in  a  secret  mission  to 
me  bidKip  of  Miinster  which  he  executed  so 
Biuch  to  the  satisfaction  of  the  ministers  that 
in  the  following  year  he  was  appointed  resident 
It  Brusscl>,  and  received  a  1  aronctcv-  With 
Pe  Witt  he  concluded  the  treaty  between  Eng- 
Imd.  HoUaad  and  Sweden  (February  1668), 
*iih  a  view  to  oblige  France  to  restore  lier 


conquests  in  the  Netherlands.  He  also  at- 
tended, as  Ambassador  Extraordinary,  when 
peace  was  concluded  between  France  and  Spain 
at  Aix-la-Oiajiellc,  and  subsceiucntly  residing 
at  The  Hague  as  Ambassador,  enjoyed  the 
friendship  of  De  Witt,  and  also  of  the  Prince 
of  Orange,  afterward  William  III.  A  change 
of  polities  led  to  the  recalt  of  Temple  in  1671, 
who,  refusing  to  assist  in  the  intended  breach 
with  Hijlland,  retired  from  pulibc  business, 
and  employed  himsilt  in  writing  his  'Observa- 
tions on  the  United  I'rovinccs,*  and  part  of 
his  'Miscellanies.'  In  1674  Temple  was  again 
Ambassador  to  the  Staiea-^kneraj*  ill  order  to 
negotiate  a  general  pacification.  Prcvloittly  to 
its  termination  in  the  Treaty  of  Nimcguen  (in 
1678),  he  was  instrumental  in  promoting  the 
marriage  of  the  Prince  of  Orange  with  Mary, 
eldest  daughter  of  the  Duke  of  York,  whidl 
took  place  in  1677.  In  1679  he  was  recaBed 
from  The  Hague;  and  shortly  afterward  was 
elected  to  represent  the  University  of  Cam- 
bridge in  Parliament.  In  1681  he  retired  from 
public  life  altogether.  He  was  on  friendly 
terms  with  William  III  who  occasionally  visited 
him.  (For  his  rdadons  with  Swift  see 
Swm, -Jonathan).  His  'Memoirs^  are  import- 
ant as  regards  the  history  of  the  times,  as  are 
likewise  his  'Letters,'  published  by  Swift  after 
his  death.  His  'Miscellanies'  consist  of  essays 
on  various  subjects:  '(iarderiing,'  *Thc  Cure 
of  the  (}out,>  'Ancient  and  Modem  Learning' 
(whidl  Drovoked  much  oootroiversy  at  the 
tmie).  <Tfcaltfi  and  Long  Life.*  ^Different 
Conditions  of  Life  and  Fortime,*  'Introduc- 
tion to  the  History  of  England,*  'Poems  and 
Translation";.'  etc  Consult  Courtenay,  'Life  of 
Temple'  (1836);  Macaulay's  ' Essay >  and  For- 
Bier,  <Ufe  of  Swift»  (Vol.  1,  1875): 

TEMPLE,  Tex.,  city  in  Rrll  Countv,  on 
the  Gulf,  Colorado  and  Santa  Fe  and  the  Mis- 
souri, Kansas  and  Texas  railroads,  about  220 
miles  northwest  of  Galveston,  and  35  miles 
soa^west  of  Waco.  It  was  founded  in  1XS2 
by  the  Gulf,  Colorado  and  Santa  be  Railroad, 
and  was  chartered  as  a  city  the  same  year.  It 
is  in  an  agricultural  and  stock-raising  region 
and  has  considerable  manufacttlriiw  mterests. 
The  chief  maimfacturing  estabfishments  are 
agricultural-implement  works,  cottonseed<oU 
mills  and  cotton  compresses,  flour  mills,  chew- 
ing gum  and  candy  factory  and  lumber  mills. 
The  city  has  handsome  churches,  public  and 
parish  schools,  Saint  Mar/s  Academy,  two 
kindergartens,  a  business  ooUege,  three  large 
hospitals  and  a  pohlic  fitouy.  The  four  hiuaka 
have  a  combined  capital  of  IS8IMXKX  Pop. 
10,993. 

TEMPLE,  London,  England,  a  dlstflet  of 

the  city  lying  between  Fleet  street  and  the 
Thames,  and  di\ided  by  Middle  .Temple  Lane 
into  the  Inner  anil  the  Middle  Temple,  belong- 
ing to  separate  societies  (see  Inns  nv  CorRT), 
eaiob  with  its  hall,  library  and  gardens  The 
nmne  it  derifved  from  tnie  Knights  Templars, 
who  had  tficir  headepiaiters  in  England  here. 
The  two  temples  arc  separated  by  a  wall  from 
the  rest  of  the  city,  and  have  entrance  gates 
which  are  closed  at  niirbt  The  district  is  oc- 
cupied, with  few  exceptions,  exclusively  by 
barristers  and  solicitors.  In  former  times  the 
maiibcr»  of  the  Temple  were  fa9Miui(  for  th^ 
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masques,  revels  and  banquets  which  they  gnve 
in  their  halls.  To  these  entertainments  there 
arc  man\  .illii>i(ins  in  the  old  S)octis ;  kin^s  at- 
tcndctl  thini,  tlic  henchers  joined  in  than  aod 
directed  the  students  to  dance.  Among  tuDOIls 
nembcrs  ol  the  Temple  have  hccn  Beaumont, 
Sir  Walter  KalciKh.  John  Ford,  Wycherlcy, 
CdOKrevc,  Cowper.  Hlack--ti>ne,  Sheridan.  Coke, 
Ltttleton,  Q.irtiuloii.  S<lIll^T^  and  Kldon.  Gold- 
ttnith  and  Johnson  had  chaml  ers  here,  and 
here  Qnrlcs  Lamb  was  bora  and  passed  the 
first  seven  years  of  hit  life. 

• 

TEMPLE,  a  name  applied  in  rehgious  his- 
tory particularly  to  the  temple  built  by  Solo- 
mon at  Jerusalem  as  a  House  of  the  Lord,  and 

to  the  temples  which  surcpccJed  it,  more  espe- 
cially the  mnjrnificcnt  structure,  erected  by 
Herad  the  (irtai,  uhi^li  \^  olu-ii  tmntioned  in 
the  New  Testament.  Solomon's  Temple  was 
bulk  with  the  aid  ol  an  architect  and  skOled 
vorianca  fram  nimicia.  The  temple  waa  an 
obloag  ttoae  bmliStiR,  60  cubits  in  length,  20  in 
width  and  30  in  hriphl.  On  three  ^ide<  were 
cnrridt»rs.  rising;  alune  each  other  to  the  height 
of  ilirr  I-  sjdrus,  am!  l  oiitaininK  rooms  in  which 
were  preserved  the  holy  utensils  and  treasures. 
The  MUrth  or  front  side  was  open,  and  was 
wnamented  with  a  portico.  10  cubits  in  width, 
supported  by  two  finiten  pillars.  Jacbin  and 
Boaz  (stability  and  strcnRthV  The  inlcrior  was 
divided  into  the  most  holy  place  or  oracle,  20 
cubits  long,  which  contained  the  ark  of  the 
covenant,  and  was  separated  hy  a  curtain  or 
Mil  from  the  sanctuarv  or  holy  place,  in  which 
were  the  golden  candlesticks,  the  table  of  the 
shew'bread.  and  the  altar  of  incense.  The  walls 
of  tM)th  apartments  and  the  roof  and  ceiiinp  of 
the  most  holy  placi-  were  overlaid  with  wood 
wtirk.  skilfully  carved.  None  but  the  high- 
priest  was  permitted  to  enter  the  latter,  and 
bnly  the  priests  devoted  to  the  temple  service 
the  former.  The  temple  was  surrounded  hy  an 
inner  court,  which  contained  the  altar  of  hurnt- 
offerinp.  the  brazen  sea  and  lavcrs.  and  such 
instruments  and  utensils  as  were  used  in  the 
sacrifices,  which,  as  well  .i>  the  prayers,  were 
offered  here.  Colonnades,  with  onuen  gates, 
separated  this  coun  of  the  priests  from  the 
outer  court,  which  was  likewise  surrounded 
by  a  wall.  This  temple  was  destroyrd  al'out 
BC  by  the  .Assyrians,  and  after  the  return 
from  the  Babvlonish  captivity  some  70  years 
later,  a  second  temple  of  the  tame  form,  but 
much  inferior  in  splendor,  was  erected.  Herod 
die  Great  rebuilt  tt.  beginning  the  work  about 
20  BC.  of  a  larpci"  '^ize.  surrounding  it  with 
four  courts,  risinp  above  each  other  like  ter- 
nices.  This  brniK  the  temple  of  the  time  of 
Christ  po~T-^<s  Kreai  interest.  The  lower 
court  \A..s  cubits  square,  on  three  sides  sur- 
rounded by  a  double,  and  on  the  fourth  by  a 
triple  row  of  coltmias  and  was  called  the  court 
of  the  CtniiK'<.  Iiecause  individuals  of  all  na- 
tions werr  .iiiinitted  into  it  indiscriminately. 
.•\  hi>;b  w.ill  luraled  the  court  of  the  women, 
IJ.?  cubiis  square,  in  which  the  Jewish  females 
a&!>cml>lcd  to  perform  their  devotions,  from  the 
court  oi  the  Gentiles.  From  the  cxmrt  of  the 
women  15  steps  led  to  the  court  of  the  temple, 
which  was  enclo.ved  by  a  colonnade,  and  divided 
by  trellis-wotk  iniu  the  court  of  the  lewi^h 
men  and  t!;i  ^ mi  of  the  priestN  In  the  mid- 
dle of  thts  cuciosuie  »too«l  the  tcmpk,  oi  white 
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marble  richly  gilt,  100  cuWts  long  and 
and  00  cubits  high,  with  a  porch  100  cut:t>  »i.k. 
and  three  K^dlino  like  the  first  tcmj>le  i»L.i 
it  resembled  in  the  interior,  except  tlut  Jut 
most  huly  place  was  empty,  and  the  bcv^: 
Herod's  temple  was  double  the  hei|^  of  Sob* 
mon's.   Rooms  appropriated  for  different  nr* 
poses  filled  the  upper  story  ab»)vc  the  roof  of 
the  inner  temple.    This  edifice  was  destrojrcd 
by  the  Romans  in  70  a  d.,  and  for  many  co- 
turies  the  long-consecrated  height  has  btta  oc- 
cujned  by  the  Mosque  of  Omar. 

The  Egyptians,  Greeks,  Romans,  Persiaa^ 
and  other  ancient  nations  had  temples  for  tht 
worship  of  their  gods,  and  the  Nftxicau*  tad 
Peruvians,  at  the  time  of  the  arnvaJ  of  tke 
Spaniards  in  the  New  World,  had  splen<£4 
temples.  On  the  sacrihdal  platforms  of  Artec 
temples  thousands  of  victims  perished  aoanrih. 
The  Greek  and  Roman  temples  were,  as  a  nut 
models  of  architectural  grandeur  and  bcaatj 
The  word  "tcmpb  "  is  sometimes,  hut  not  of^cs, 
applied  to  Christian  places  of  worship  as  a 
cial  designation,  although  frctjucntlv  used  ia  s 
figurative  sense.  The  Mormons  designate  as 
'The  Temple.*  the  large  structure  in  «hi<fc 
they  worship  at  Salt  Lake  City.  Consul:  Per- 
gussnn,  J.-imcs.  'The  Temple  of  the  Jews' 
(1878) :  Smith,  G.  A.,  (Jerusalem*  (I90B).  See 

ARCHnECTURE. 

TBlfPLS,  Order  of  tlw.    See  Otam, 

Royal. 

TEMPLE  BAR,  London.  Kngland,  aa 
arched  gateway  which  formerly  stcKj.l  f  etwees 
Fleet  street  and  the  Strand,  and  divided  the 
city  from  the  liberty  of  Westminster.  tSce 
Ijindon).  It  was  a  structure  of  the  Corinthiaa 
order,  designed  by  Sir  C.  Wren,  and  l  ui!;  ;» 
1670  of  Poriland  stone.  Over  the  i?atrw.iy.  ra 
the  east  side,  were  statues  of  Queen  Fl*T^t>T^^ 
and  James  I ;  and  on  the  west  side,  of  Ottlfes 
I  and  II.  The  heads  of  persons  czcaitcd  for 
high  treason  were  formerly  cjUiIUted  on  iIbs 
gate.  Here,  also,  on  particular  occasions,  -h- 
corporation  of  London  received  the  mii 
family,  the  heralds*  proclamarions.  or  xny  i:*- 
tinguished  visitors.  When  the  sovereign  carac 
in  stale  the  lord-mayor  here  defiveretfto  his 
the  sword  of  state,  which  was  retuioed,  «d 
after  this  he  rode  bareheaded,  fanaediatety  \m 
front  of  the  royal  procession.  As  the  jn'f 
seriously  obstructed  a  crowded  thorousrhtare^ 
it  was  removed  in  1878,  its  -ite  now  "fx-.rrj 
marked  by  the  heraldic  monster,  a  *gnftiL* 
The  gate  has  been  re  erectod  at  TtaeiaWli 
Park.  Cheshtint. 

TEMPLE  UNIVERSITY,  an  instiniti-n 
of  hiwher  learning  founded  at  Fhiladelphta  k. 
1884  by  Russell  H.  Conwell,  pastor  of  ibe  Btm- 
tist  Temple.  It  was  chartered  by  die  Sttie  hi 
1888^  and  empowered  to  grant  degrcca  ia  IM. 
its  name  being  changed  from  Temple  CoOcfe  m 
Temple  l^niversity  in  IQ07.  It  was  dcaifMd  la 
offer  instruction  \a  young  men  whose  oceapa- 
tions  kept  ihern  Imisv  during  the  dav.  and  »i 
hr-t  only  evening  instruction  was  offered,  at 
lH<n  a  day  school  also  waa  added.  Tbrrr  art 
18  departments  with  a  raagie  fron  kiadcrprta 
and  academic  to  the  highest  imivcnity  eoarsca 
Instniciion  is  arranged  in  morning,  afrerni^* 
and  e^enun;  cl.isscs  in  all  branches  .  xccp*  n<-i(- 
cine  and  iirntis!r>,  in  which  '.h"  jrr  o*ii» 
day  classes*    Tbe  umversity  >s  noo-sccnm* 
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tot  is  of  «  strongly  religious  atmosjthere,  and 

aciomplishcs  a  notable  work  in  assisting  those 
who  could  not  otherwise  obtain  high  etkua- 
tional  advantages.  In  1918  there  were  321  in- 
structors; 2,19^  sttidents  attending  and  306  with 
die  colors. 

TEMPO  (time),  in  music,  the  relative  rate 
A  movement  or  degree  of  quickness  with  which 
i  piece  of  music  is  to  be  executed.  The  de- 
jiees  of  time  are  indicated  by  certain  words 
luchasiMfo  (sUm),  adagio  or  largo  (fcinirely) 
mioHte  (walking  pace),  aliegro  (gay  or  auick), 
presto  (rapid),  prestissimo  (very  rapid),  etc. 
A  tempo  is  the  proper  time.  (Sec  Music). 
The  word  is  also  used  in  chess  to  mdicate  the 
period  of  z  mont  espedaUjr  what  tiie  move  to 
wasted. 

TEMPORAL  BONE  See  Anatomy; 
Skvu- 

TEMPORAL  POWER  (of  the  Pope). 
By  this  expression,  in  its  generally  received  sig- 
ii^ratinti,  is  understood  the  sovereign  civil  rule 
fthich  was  exercised  by  the  popes  over  the 
sutcs  of  the  Church  with  varying  vicissitudes 
from  the  middle  of  the  8th  century  down  to  the 
year  1870^  when  the  last  remnant  of  the  papal 
states  was  anneacd  to  the  United  Kiagdoie  ol 

Italy. 

the  formal  establishment  of  the  temporal 
power  dates  from  the  year  7>4,  when  Pepin, 
Icing  of  the  Franks,  bestowed  upon  Fope 
Stq^ea  II  (who  had  sought  his  aid  against  the 
oppression  of  the  Lombards)  independent  sov-> 
creignty  over  some  20  cities,  thus  constituting 
»hat  was  henceforth  known  as  the  state  or 
patrimony  of  Saint  Peter.  Though  apparently 
a  new  departure  —  one  possibly  unlooked  for  on 
the  part  of  the  Pope  himself  —  this  addition  of 
a  teaporal  to  the  spiritual  rule  of  the  bishoi». 
of  Roeae  was  in  reality  bat  the  natural  outcome 
cf  pre-existing  civil  and  poHtical  conditions. 
Among  these  may  be  mentioned  the  fact  that 
the  Roman  Church  wa.s  alreafiy  in  possession 
ot  numerous  and  extensive  landed  estates  or 
patrimonies  situated  for  the  most  part  wuhui 
the  bounds  of  the  luUm  ycrinioto,  and  which 
Here  controlled  or  edniinsiered  by  the  popes 
through  their  agents. 

This  state  of  things  had  gradually  developed 
:rom  very  early  beginnings,  for  we  find  that 
-  .  en  during  the  period  of  the  persecutions,  the 
I  '-iI  churtA  of  Rome  (whetter  or^uiised  le> 
gaily  as  a  burial  society,  or  simply  as  a  body 
corporate,  holding  property  under  the  general 
laws  of  the  empire)  possessed  not  only  the 
Kreat  cemeteries  now  known  as  the  Catacombs, 
^'Ut  also  other  property,  as  is  clear  tiom  the 
ttlict  of  Milan.  By  a  law  of  321,  the  Emperor 
'  onstantine  granted  to  all  persons  capable  of 
aalaag  a  will  the  right  to  bequeath  property  to 
(he  Church,  and  he  himself  gave  an  example 
of  generosit>' in  thi<  respect  by  endowing  munif- 
icently the  various  basilicas  of  Rome  Similar 
^'lucsts  in  one  form  or  another  were  made  by 
'healthy  Christians  throughout  the  empire,  one 
^f  the  principal  uses  to  wnicb  the  property  thus 
^quired  was  appUed  being  to  reueve  ttie  dia> 
'•c»  occasioned  by  the  depredations  of  the  bar- 
tArians  who  began  to  overrun  Italy  from  the 
^'cginning  of  the  Silf  century,  In  ihis  way  the 
l^oman  Church  had  become  very  ueallhy,  and 
^  popes  were  already  great  landed  proprie- 
toni  owning  \afit  estates  in  various  parts 


Italy  and  elsewhere  long  before  any  form  of 

political  papal  sovereignty  had  been  thought  of. 
Meanwhile,  through  ilic  favorable  legislation 
of  the  Christian  emperors,  tiic  pol  tical  role  of 
the  popes  and  of  bishops  in  general,  was  assum- 
ipig  an  ever-growing  importance.  The  bishop  of 
a  city  was  not  only  the  olfiiiiai  protectee  ct  the 
poor,  of  prisoners  and  of  slaves;  he  had  also  hi 
virtue  of^  his  office  a  voice  concerning  varioun 
points  of  civic  administration,  liven  in  pro- 
vincial affairs  he  enjoyed  important  rights  and 
privilege^  Thus,  among  other  thiixgs,  we  tind 
that  apptal  could  be  made  from  the  decision  of 
an  imperial  magistrate  to  the  tribunal  of  the 
bishop.  Sudi  being  the  political  stattis  of  bish- 
ops generally,  it  is  easy  to  understand  that  the 
powers  granted  to  and  exercised  by  the  Roman 
pontiffs  were  still  more  extensive.  To  them,  in 
particular,  recourse  was  had  against  the  exac- 
tions of  the  rapcious  Byzantine  govcmecs  wfho 
ruled  in  the.difierent  Italian  provinces,  and  in 
this  conneetton,  as  well  as  hi  other  ways,  tht 
vigilant  protection  of  the  popes  proved  bene- 
ficial to  the  people  It  must  be  remembered 
that  during  this  peri,  i  the  civil  and  poUtical 
sititation  throughout  the  peninsula  was  in  a  con- 
dition bordering  on  the  chaotic  The  chronic 
sute  of  unrest  and.  inseowily  wUkh.restittcd 
from  the  incursions  of  die  barbariatfi  and  die 
deplorable  incfRriency  of  the  imperial  adminis- 
tration, made  the  interference  of  the  Vopcs  in 
civil  matters  a  real  practical  necessity.  Theirs 
was  the  only  authority  that  commanded  gen- 
eral respect,  and  the  common  weal  demaaded 
tliat  tbqr  sljould  look  after  the  materiai  as  weU 
as  the  spiritual  intcretts  of  thdf  flodt.  that 
snrh  was  the  true  condition  of  affairs  is  amply 
shown  forth  in  the  papal  correspondence  of  the 
time,  especially  in  the  letters  of  Gregory  the 
Great  (5')()-604).  It  is  also  worth  noting  that 
though  they  had  Oversowing  reasons  to  he 
dissatisfied  with  Byaantine  rule,  the  popes  (even 
those  who  succeeded  Gregory  )  continued  to 
remain  faithful  to  the  idea  of  a  world-wide 
Christian  empire,  and  exercised  their  influence 
to  maintain  in  Italy  its  authority  and  prestige. 
But,  as  is  well  known,  many  of  the  emperors 
of  that  period  were  more  preooetqried  with 
tbeolo^  than  with  matters  pert^ntng  to  civil 
administration,  and  their  repeated  attempts  to 
impose  upon  the  bishops  of  the  West  subtle 
formulas  of  orthodoxy  led  to  frequent  conflicts, 
in  some  of  which  pope--  were  violently  dragged 
awa/  to  prison  or  death.  Thus  Silverius  and 
Viplitis,'  Pelagius  and  Martin  became  the 
victims  of  imperial  tyranny.  On  the  refusal  of 
Sergius  I  to  accept  the  decrees  of  the  Emperor 
Justinian  II  the  latter  commandKl  the  proto- 
spatharius  Zachary  to  arrest  the  Pope  and  bring 
htm  a  prisoner  to  Constantinople^  mit  the  pub^ 
lie  spirit  in  Italy  was  already  in  revolt  against 
this  arrogant,  high-handed  policy,  and  the  army 
interfered  to  prevent  the  execution  of  the  im- 
perial mandate.  Again,  in  727.  Leo  the  Isaurian 
sent  his  edict  against  the  use  of  iniai.,'es  to  Pope 
Gregor>'  II  with  orders  for  his  deposition  in 
case  he  should  refuse  to  comply.  Gregory  r^ 
Spoiuted  by  denouncing  the  edict  and  excom* 
municating  the  exarch:  again  the  soldiers  arose 
in  his  dcfcn«e,  and  the  efforts  of  the  imperial 
ofticcrs  to  carry  out  their  instructions  cost  them 
their  lives.  In  733  the  emperor  confiscated  all 
the  Church's  estates  in  Sicily,  Bruttium,  Lu- 
canta«  Calabtia  and  Na^;  ovbcia  ware  con* 
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fitcaled  by  the  Ixmbards,  and  no  ftectfrity  re- 
mained even  for  the  inhabitants  of  Rome.  The 
empire  was  unable  to  defend  its  subjects  — 

wor*e  than  that,  i  \  <  n  oppressed  and  pliinderrd 
?h<m  Thr  only  rriuKT  left  to  thr  Roman*  and 
iluir  -pintual  as  well  as  actii.\ll\,  tc  ;ri[ii .r.)l 
hia<l  W.I-  to  seek  the  aid  of  the  frH-Ti<1l>  kmn 
of  the  I-'ranks.  It  is  not  clear  whether  Pope 
Stephen  11  in  taking  this  step  had  already  in 
view  the  establishment  of  a  civil  principality 
■nder  his  own  rule  or  not,  but  be  that  a-  it 
may,  just  then  the  relations  between  thi-  papary 
and  the  empcrur  were  further  strained  J>y  the 
puhhcation  of  a  fresh  edict  against  the  ti*e  of 
linaf^S  emanating'  from  a  synod  of  ("on<tanti- 
nople.  A  continuation  of  the  old  rcpmc  seemed 
no  longer  possible,  the  army  of  Pepin  arrived  in 
Italy  in  the  summer  of  754,  and  the  indcfwudetit 
Male  of  Saint  Peter  was  estabfiilied,  wUk  die 
Pope  as  its  dvil  ruler,  in  the  same  year.  In 
tHe«r  of  the  circumstances,  it  may  be  truly  said 
that  this  distinction  was  bestowed  upon  the 
bishop  of  Rome  in  rrcoffnition  of  a  twofoltl 
prerogative,  nanuly,  his  prestit;c  as  head  of  the 
(hurch  and  defender  of  orthodqxy  affainst 
F^istern  awreMMNi,  a»d  Uf  cktnctcr  of  na- 
tion*l  bene^ctor. 

The  papal  domMoo  as  constituted  by  llie 
Rrant  of  Pepin  comprised  the  cities  of  Ravenna. 
Rimini,  Pcsaro.  Fano.  Casena,  Forli  Comma- 
chio  and  \S  other  towns  In  10.s3  the  diirhy 
of  f^encvento  was  annexe<l.  and  hi  t  ween  that 
penod  and  the  end  of  the  13th  c.  iMur\  ihe  au- 
thority of  the  Roman  See  was  acknowledged  by 
manjr  other  fnc  towns  in  Italy.  la  12/8  tfac 
EaafMeror  Rudolf  1  confirmed  the  acqiiiailions 
flaae  ttnu  far.  defined  the  boundaries  of  Ae 
papal  Slates,  and  recogniced  the  Pope's  exchi> 
sive  authonty  over  them  by  ahsolvinf;  the  in> 
hahiiants  from  their  oath  of  alleK'ann  to  the 
«mpir«-  'I  he  papal  dominion  then  imliulcd  Pe- 
rii^'ia.  HoloKTia.  luTiitmro.  tht-  li\  of  Spolcto. 
the  exarchy  of  Ravenna  and  the  marche  ot  An- 
oooa,  hut  nuuiy  of  the  towns  were  more  or  less 
iadcpcndent.  The  Romagna  was  annexed  at 
the  end  of  the  15th  century.  Under  Alexander 

VI  and  Julius  II  were  aaded  Paenza,  Parma. 
Pbcentia  and  RcKtOO.  and  the  papal  states  re- 
rrivrd  their  final  additions  in  the  1 7th  century, 
namely,  I 'rhino,  Ronciglione  and  the  duchy  r»f 
(  astro  In  I7V7  the  Romaf^na  was  seued  hy 
Napoleon  and  incorporated  into  the  Cisalpine 
Republic.  The  following  year  Rome  itself  was 
takm  hgr  the  French  and  the  papal  states  were 
ermed  into  Ae  Roman  RepnUie.  I^os  VTT 
reicained  possession  of  his  states  in  1^00.  but 
ihe>*  were  s«>on  retaken  hy  the  French,  and 
finally  (ISC'i  incorporated  with  France,  Rome 
l>cinK  ri".  ki>ti<  .!  thi  srt  ond  city  of  the  empire. 
.\fler  til.   li  Aiit.ill  ..t  ,\'ap<»lef»n  (1814)  I'ius 

VII  returned  to  Rome  and  was  forntally  rein- 
stated in  his  office  of  temporal  ruler  hy  the 
treaty  of  Vienna,  mainly  throt«h  the  friendly 
— ppon  of  the  no«-Catholic  powers  Russia, 
Pnissia  and  Knklatid  Iti  1A30  a  rd'cllinti  broke 
out  in  Ancona  at><!  Fi'  l<nrna,  the  reason  alleged 
by  the  itisnri"  ;f~  l>»»nk'  that  the  clerical  rtilr  in 
the  prmincrs  contrasted  to<i  unfa\oraMv  with 
the  preredinK  French  administration.  Tbts  re- 
volt was  quelled  throogb  the  aid  of  Austna| 
hnt  another  uprising  oeeitrrcd  soon  after,  and 
the  Austrunt  t  <>k  occasion  dirreby  lo  occupy 
tiM  northern  Ictcaiions,  white  at  the  same  time 
Ihe  Frcndi  plaecd  a  fvrison  in  Aiwona.  Oe- 


disturbances  occurred  between 
dwse  evoits  and  1848^  when  Pius  IX.  on  accnuai 
of  an  Insitrrcction,  was  obliped  to  ffee  tn  Gaeta 

and  Rome  was  cleclared  a  republic  The  P"'pc 
was  afrain  restored  to  power  throti;:h  the  arrrrd 
i:  '(T\cntion  of  I'ranre,  .Austria,  Sl>a';!  .md  N'a- 
plcs,  iiiid  the  Austnans  occupied  the  nnnhern 
lexaiiuns  or  Romagna  on  his  behalf  imtil  l^, 
when  their  ainqr  was  wididrawa.  Socm  after 
the  province  rcpadiatad  its  allcgiaiioe  to  ike 


Pope  and  its  amtexalion  to  Snrdnita  was  m»> 

claimed.  The  French  still  continued  to  noM 
Rome  in  subjection  to  papal  authority  and  Pins 
IX.  with  a  view  t<i  with«lan(l  anv  fiirthrr  en- 
crinichments  upon  'his  dnmim.  n-.  r.n  r  1  an 
army,  which  was  pLiccd  under  thr  leadership  of 
the  able  French  general.  Lamorici^re  In  the 
meantime  Garibaldi  and  his  followers,  wliose 
dm  was  the  political  unification  of  the  It^aa 
States  under  the  rule  of  Victor  Emaanuel.  were 
condnctinga  successful  campaign  In  Sietly  and 
N'aplcs.  The  news  of  this  caused  an  outhreik 
in  I  rbioo  and  the  Marches  in  favor  of  Vii  t<  r 
Kmmanuel.  The  Sardinian  tnwps  cxmc  k.  •!  r 
aid  of  the  ifuurgents  and  after  two  encruntert 
with  the  tro<q>s  under  Lamoriciire  compelled 
tlie  latter  to  snrrender  with  his  whole  anny 
after  a  tncdA  siege  in  Ancona  (1800).  The 
revolted  provinces  of  Umbria,  Urbino  and  fht 
Marches,  as  well  as  the  isolated  provinces  of 
Bcnevento  an<l  Pfnurcorvo.  situated  within  the 
kinfrdom  nf  Naples  were  immediafelv  annexed 
to  Sardinia  Finally,  on  20  IVc.  IKTO.  the 
French  troops  having  been  withdrawn  nn  ac- 
count of  the  war  with  Prassia.  Rone  was  m- 
tered  practically  willMmt  rewstance  by  the 
tfoapa  of  Vlcier  Emmanaet.  and  the  last  Testigt 
of  temporal  power  disappeared.  Victor  Fjn- 
manoel  havini;  been  proclaimed  kinj?  .over 
•iinited  Italy,  took  up  his  nsidence  in  the  papil 
palace  of  the  Quinnal  and  Pins  IX  withdrew 
to  ,1  'lie  of  seclusion  (in  the  Vatican)  consider- 
ing himself  as  a  prisoner  unable  to  leave  his 
retreat  without  compromising  Iris  dignity  as 
licad  of  the  Qnirc^  or  even  gnring  ocCTsion  to 
riots  and  bloodrfied.  ff  e  never  ceased  to  pn^ 
test  emphatically  avfain'st  the  spoHation  of  his 
rights  as  a  temporal  ruler  and  .wrainsi  the  pres- 
ence of  the  kmK  and  his  conrt  in  the  papal  ci't 
Leo  XIII.  thoUKh  departing  in  many  resprcis 
from  the  policy  of  his  predecessor,  maintaine! 
nevertheless  tliroughout  tiie  same  uncomprookiv 
inf  attif  d<  toward  the  question  of  me  tem- 
poral power,  and  the  same  poKcy  was  stea.^ 
fastly  affirmed  by  his  successor.  PHus  X  So<  f; 
are,  in  briefest  outline,  the  main  facts  pertarr 
ing  to  the  onifin  and  history  of  this  ect  lcsii* 
lica-cis"i|  institution  It  is  'tyorul  the  scope 
of  the  prescni  ariirlr  to  apprcciaie  or  cntici.'t 
the  motives  niher  of  those  who  labored  ■ 
maintain  it  or  of  those  who  more  or  kss 
directly  sought  its  abolidon.  Still  less  per- 
tinent to  the  purpose  in  view  would  be  a  specu- 
lation on  the  probable  restoration  of  the  same 
in  the  future.  It  must  be  panted  that,  cop 
sidennK  the  present  pohtical  sitnati.  n  •- 
l  iiropc.  the  probability  of  a  restoration  t  f  thr 
temporal  power,  at  least  in  its  ancient  lonr 
seems  rather  remote  For  all  prartical  inter'* 
and  purposes  the  different  powers  rerognixe  a« 
a  fail  aettmpH  the  incorporation  of  the  pafal 
dr»minions  into  the  Irinudom  of  Italy:  thnoi*>. 
on  the  other  hand,  it  still  remain*  true  that  thi> 
slate  of  affairs  has  never  yet  received  any  ier- 
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■dL  imcraatiofial  ratification.  Furthermore, 
Ae  Meaau^,  or  even  die  utility,  of  such  a 
latoration  is  a  point  conoenrin^  wMoh  dwre  is 
OMsidcrable  divergence  of  opinion  even  among 
Roman  Caihulics.    It  is  a  qtiestion  concerning 
which  no  authoritative  dogmatic  pronouncement 
has  been  formulated  by  the  Church;  however, 
the  firm  and  unmistakable  attitude  of  the  popes 
toward  it  cannot  be  looked  upon  by  Catholics 
ollierwiae  than  deeply  significant.  All,  even  the 
most  ultra-rnontane,  must,  of  course,  admit  that 
the  possession  of  a  temporal  sovereignty  is  not 
an  essential  prerogative  of  the  successor  of 
Saint  Peter,  since  for  so  many  centuries  before 
it  was  established  the  Church  was  able  to  de- 
ukjp  and  iulfil  so  efficiently  her  missaoo  in  the 
world.    Yet  this  temporal  sovereignty  is  re- 
garded by  many  as  the  means  provicTentially  es- 
tablished to  protect  the  necessary  independence 
of  the  pope  and  the  free  exercise  of  his  func- 
tions as  spiritual  head  of  the  Church.  Others, 
Mhile  admitting  the  main  principle  involved 
(namely,  that  Uie  Pope  sboiild  be  free  in  his 
ipiritiul  capacity)  tuce  a  somewhat  different 
fiew  o£  the  case.    They  remind  us  that  the 
temporal  power  was  the  outcome  of  pe^mliar 
and  to  a  great  extent  abnormal  condition*  It 
was  the  best  and  perhaps  the  only  solution  at 
the  time,  and  for  centuries  afterward  of  a 
vexed  proUem,  partly  political,  partly  rcli- 
eioas;  hut  at  the  same  time  it  fs  not  proved  that 
bad  the  conditions  been  otherwise  some  other 
regime  of  papal  supremacv  just  as  satisfactory 
vonld  not  have  developed.    Hut  be  that  as  U 
may,  it  is  claimed  that  at  least  in  the  present 
social  and  political  conditions  of  the  Christian 
world,  so  different  from  those  of  the  Middle 
Ages,  the  desired  independence  in  spiritual 
matters  can  be  secured  without  imposing  on 
ihe  I'opc  the  burden  of  a  temporal  as  well  as 
a  spiritual  sovereignty.    When,  however,  it  is 
a.sked  how  this  can  be  done,-  no  very  clear  or 
satisfactory  answer  is  fortheomiiig.  It  is  plain 
from  the  nature  of  tiie  case,-  as  well  as  tram 
past  experience -V  notably  the  sojourn  of  the 
papacy  at   Avignon  —  that  to  have  the  Pope 
under  the  control  or  protection  of  any  secular 
prince  is  dangi-rous  for  (he  lust  iiitLTcsts  of  rc- 
iifdon.   If  the  head  of  the  Church  be  not  him- 
self an  independent  sovereign,  it  is  hard  to 
conceive  a  situation  in  which  he  would  be  free 
from  tmdue  political  or  natimial  influence,  es- 
pecially if  he  is  to  be  either  the  subject  or 
guest   ot   some  temporal   ruler.     It  is   for  a 
similar  reason  that  the  lountlers  of  the  Ameri- 
can Republic  wisely  determined  that  the  seat  of 
the  central  Or  faderal  government  sholdd  be 
located  not  id  any  of  the  States,  but  in  a  sepa- 
rate independent  tfistrict,  exempted  from  State 
iiirisdininn,  thus  insinitiw:  grcalcr  freedom  of 
action  to  the  governing'  boiiy  whose  duty  it  is  to 
legislate  impartially  in  the  interests  of  the  en- 
tire nation.   These  and  other  reasons  are  urged 
by  the  advocates  of  the  temporal  power  and 
when  it  is  not  unreasonably  otuected  that  dur- 
ifH;  the  third  of  a  century  that  has  elapsed 
since  the  occupation  of  Rome  by  V'ictor  Em- 
manuel (he  Pope  has  always  enjoyed  full  free- 
dom in  the  exercise  of  hi^  .spiritual  jurisdiction; 
that  never  before  has  the  moral  intluence  of 
Ule  papaqr  been  so  powerful  and  far-reaching, 
etc^  the  answer  is  made  that  while  all  this  is 
true,  diere  is  nevertheless  tio  sufficient  guaranty 
that  this  liberty  will  continue  to  he  granted  in 


the  future;  that,  moreover,  the  present  situa- 
tion of  the  papacy  is  certainly  abnonnaU  and 
that  tfie  increase  of  mora!  inftnence  ts  due  in 

great  part  to  the  fact  that  the  popes  have  main- 
tained a  firm  attitude,  refusing  to  become  the 
allies  of  the  Italian  government.  Not  a  few 
are  of  the  opinion  that  in  the  present  pohtical 
status  of  the  civilized  world  a  system  oi  inieiw 
national  guaranties  would  be  a  much  more 
effectual  means  of  securing  for  the  Pope  the 
permanent  free  exercise  of  his  spirittial  juris- 
diction than  could  result  from  a  restoration  of 
the  temporal  power.  However  that  mav  l>e.  the 
most  thoughtful  statesmen  allow  that  the  prob- 
lem is  complicated  and  delicate  — that  no  solu- 
tion thus  far  arrived  at  or  suggested  is  free 
from  grave  practical  difficulties.  The  temporal 
power  of  mcdiarval  and  later  times  was  cer- 
tainly not  without  grave  drawbacks  and  disad- 
vantages as  regards  the  interests  of  }>oth  rulers 
and  subjects.  That  it  has  been  the  occasion  of 
many  evils  and  abuses  that  it  has  often  been  a 
real  impediment  to  the  spiritual  efficiency  of 
Ae  papacy  few  fanpartlal  students  of  history 
will  venture  to  deny;  yet^it  will  doubtless  be  as 
readily  admitted  that  being  given  the  circum- 
stances of  the  period  the  temporal  power  was 
a  most  useful,  even  necessary,  factor  in  the  evo- 
lution of  Christianity;  and  whatever  may  be 
thought  of  its  adaptability  to  future  contin- 
gencies it  will  not  be  a  matter  for  surprise  to 
find  that  so  many  are  slill  convinced  of  its  per- 
manent necessity,  at  least  until  soinethint;  better 
shall  have  been  devised  to  meet  ihr  exii;cticic3 
of  the  case,  and  shall  have  demonstrated  its 
superiority  by  actual  experience. 
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TEN  COMMAMOilBMTa.    See  Dka^ 

UKUC 

TBN  KATE.  Jan  Jacob  Lndewijk,  Dutch 
poet:  h.  The  HaKiir.  IHl');  d.  19B9.    Set  KxtS 

Jam  Jacob  I-chhwiik  Ten. 


TEN  THOUSAND  A  YEAR,  a  novel  by 
Samuel  C  Warren  (q.v.)  jpublished  in  1841. 
This  stofy,  though  reearoed  bv  critics 


iblished  in  1841 

•ridlculous'ly  cx,iKKcra)c(r  and  liat'fc  to  the  sus- 
picion of  bcinjj  a  satire  on  the  iniddic  classes* 
has  held  .1  ccriam  pl.irc  in  fiction  fur  more  than 
half  a  ctnturv.  The  plot  is  inpcnious.  the  Ic;;.d 
complications  arc  managed  in  a  way  that  W'  li 
the  admiration  of  acct»mplished  lawyers  and  the 
Story  with  all  its  faults  contrived  to  arouse  and 
maintain  the  reader's  interest.  In  1902  it  was 
reissued  in  an  abridged  form  as  'Tittlebat 
Titm.Mi^c. ' 

TENACITY,  the  property  or  quality  of  re- 
sistance to  disrupiin^i  force;  the  quality  by 
which  the  molecules  of  n  body  resist  either 
tensile  or  crushing  strain.  \Mien  the  tenacity 
is  slight  ihe  object  may  be  brittle,  when  it  is 

¥reat  it  adheres  together  firmly.  Compare 
ENSILt.     Sec  SrilENGTH  OF  MaTEKIALS. 

TENAFLY,  N  .1.  Mrous^  in  Berern 
County,  16  miles  north wt  si  oi  New  York,  on 
the  Erie  Railroad.  The  Happy  Land  and  Beth- 
more  nimner  ovtinK  homes  for  chiMroi  arv 
situated  here  as  wdl  as  the  Mary  Fisher  Home 
for  the  Aped.  It  is  a  residential  town,  form- 
int;  a  -.iiKiirh  ..f  N'ew  V-  rk.  and  there  are  manu- 
factures of  decorative  burlaps.    Pop.  3,060. 

TBNAINO.  t^iri'nA.  See  SnAnAfTtAir 
Indians. 

TENANCY,  a  henefirial  interest  in  some 
foffn  of  real  property,  or  the  relation  ul  the 
lessee  of  land  to  the  letaer  oi  the  same.  This 
refauion  may  he  estaUMied  without  that  the 

lessor  He  the  holder  in  fee  simple  of  the  really 
in  qiiestion  At  the  present  time  the  status  of  a 
trnaiii  is  iiMially  created  by  a  form  of  convey- 
ance known  as  a  lease ;  this  is  now  required  to 
be  in  writinK  in  most  jurisdictions.  It  usually 
f<^t»'mf  covenants  or  stipulations  respecting  the 
MC  to  wh^  the  realty  may  be  put,  the  rent  or 
cOBpensatkm  to  he  paid  the  lessor,  the  making 
•f  ffcpairs.  etc  The  law  also  rcgubtcs  the  rda- 
lioilS  of  the  tenant  to  his  landlord  in  some  im- 
piMtant  resfxtts.  Tims  the  tenant  is  protected 
attains!  evi  t  >in  t  \  the  landltird  The  tenancy 
may  Ik  >ub  leased  unkss  there  !>  a  re-,;tiction 
kt  this  regard  in  the  lease.  A  surrender  or 
bench  ol  the  lease  terminates  a  tenancy.  Sec 
LAmbon  Aim  TkitAirr. 

TBMANT    ^     !<;  ST.  Law  or. 

TBNANT.RIGUT.  in  British  Uw.  a  xiAt 
possessed  by  the  tenant,  at  the  expiration  of  his 

.tenancy.  i*<r  rcunt  trrscmmt  for  improvements, 
and  often  <;t  ci.>ii^i'l<.  raMc  motufary  value  It  is 
lar^;rl>  Kovrrmd  m  I  iikIuikI  bv  sta(in<  Teii- 
ant-nght  prevailed  in  some  nartk  oi  Ireland  by 
custom  for  many  years,  ana  was  formally  in- 
corporated into  the  bw  hy  an  act  passed  m  1870 
It  aU«>  applied  to  the  prefrrenre  given  to  old 
lenanis  over  strangers  in  leases  from  the 
Chur>  h.  the  Ct<mn  or  corporations 

TENASSERIM,  t6  nis'f-rinw  India,  a 
martume  -liMHUin  ^f  lower  ntirma,  otrerihi^mj 
IB  a  narrow  strip  from  'he  S.Jwin  Hiver  5uO 
miles  w  uthward  int«i  the  Malay  IVninsula,  be- 


tween SImi  and  the  Bay  of 
36,086  square  milea.  It  is  for  the 
a  mountainous  witdemcts.  \\^thin  Its 
are  the  Mesgni  Archipelago.  Maahttain  is 
diief  town  on  the  tKirth  and  Tavoy  in  the 
tral  area.  The  chief  product  is  rice,  thrniirh 
the  mountains  arc  nch  in  minerals.  The  nauvcs 
are  chiefly  Dtinnwi  BoddUaiai  Papt.  aboai 
1.400.000. 

TBNCH.  a  small  cyprittoid  fitdi  (TSnra  vmt- 

(jaris).  familiar  in  Europe.m  fresh  wafers,  es- 
pecially slow-runnine  and  mud<iy  rivers.  The 
color  is  a  Rrcenish  olive,  tinted  with  a  goldes 
hue;  the  average  length  about  12  inches.  Tht 
flesh  is  soft  and  rather  insipid. 

TBNDA  PASS,  or  COL  DE  TBlfDA, 

Italy,  a  pass  of  the  Maritime  Alps.  Piedmont,  in 
the  provini f  of  Cinieo,  between  Tenda  and 
Limone,  on  the  carnage  road  from  Nice  to 
Cuneo  Iti  highest  pout  i»  tJSS  feet  above 
sea-leveL 

TBNDSIL  In  law.  a  formal  offer  of 

pensation  or  damages  made  in  a  money  actt 
A  tender  may  l>e  ni.iJe  thrniiKh  .ui  atithonxed 
agent,  and  to  make  i;  valt<i  tlie  niunev  must  he 
actually  produced.  Making  a  tender  may  have 
the  effect  of  freeing  the  defender  from  subse- 
quent expenses  if  the  tender  is  found  soAcicat 
A  tender  made  to  one  of  several  joint  daitnaMS 
is  held  as  made  to  all  A  legal  tender  is  one  of 
legal  inoney  of  the  country,  originally  confined 
to  coin,  !ut  extended  to  authorized  paper 
money.  A  p.iymrnt  in  foreign  notes  or  "trade* 
dollars,  or  .1  Litkc  SUBI  III  bMMMC  peiWISC^  it 
not  a  legal  tender. 

TBNDON.  or  8INKW,  a  band  of  white 

fibrous  tissues  by  which  a  muscle  is  attached 
to  a  bone  or  other  hard  part.  Tendons  are  dis- 
posed in  elastic  bands  or  lavers  flattened  or 
rounded,  and  more  or  less  ekingated  When 
ver\-  much  tlatien»d  and  membraneous,  they  are 
ealfed  aaoneuproscs  and  sometimes  fascue 
Thttf  tjtm  WBOMhtf  in  ihcartu,  cspedaMy  in  the 
artrmiiiw;  fai  some  cases  many  are  CBVclopcd 
hi  a  single  sheath,  in  other  situations  they  ai« 
kept  in  place  by  an  annular  lijrament.  as  in  the 
wrist  and  ankle  One  of  the  mt»sl  important  11 
the  Achilles  tendon  (qv  ).  at  the  heel  One  ol 
the  met  beautiful  contrivances  in  the  human 
body  is  the  maiiiier  in  which  the  superticial 
flexor  tendons  in  the  &ngcrs  stop  short  at  the 
middle  phalanx  and  divide  to  allow  the  tc  ^ — 


of  the  deep  flexor  lo  pais  through  to  the  le^ 
adnal  phalanx,  thus  securing  eowpuctnesa  and 

beauty  of  shape,  with  freedom  and  extent  ol 
motion  Contractions  of  tfndrrns  are  f lequeM^ 
remedied  by  suf^cutane-  ti >  t.  iK>ti»m>  :  turticoJhS 
(q  V  )  is  also  benefited  by  the  dn-i*ion  of  fbf 
tendon  of  the  stertinmastoid  muscle*  Inllim- 
mation  of  the  tendon  sheaths,  or  tenosyiaovtiMk 
about  the  wrist  or  ankle  is  a  eooHHn  aM  piA»> 
f  ul  affeetioo  Ufoally  due  to  straio  or  owr  tttf 
rise.  Rest  and  mild  counter  irtifatlou  are  the 
principal  elements  in  the  treatment  The  \>ol<M 
strain  of  a  tendon,  less  than  a  rupture,  is  caikd 
a  sprain  <  <]  \  )  W  hen  a  tendcKi  1*  ruptured  or 
cui  nature  makes  an  effort  to  rcjotn  u  kjr 
growing  or  depositinc  new  tllMM  iu  llW 

TENDRAC.    .See  Tsv.rr 

TENEBRA,  in  the  Roman  Cath<>lk 
Church  tht  matins  and  lauds  of  Wednesday. 
Thorsdj^y  and  Friday  of  Holy  Week.  Ming  on 
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ihe  preceding  evenings.  The  ceremony  dates 
from  the  8th  century  The  services  hc^xu  with 
15  lighted  candles  which  arc  cxiinKuishcd  one 
hv  one  until  ti>e  last,  which  is  hidden,  tlic 
cnrdi  ncantiiBc  bein^  darkened.  The  growing 
dufciWM  as  a  candle  is  extinguished  after  each 
kmm  betokens  the  fading  light  of  the  world  as 
Qirist  was  leaving  it,  while  the  light  of  the 
hidden  candle  brought  forth  at  the  end  of  the 
service  indicates  the  coming  resurrection  and 
that  death  could  only  appear  to  tritunph  over 
QuisL  In  English  mediaeval  churehe*  24  caiw 
ik$  were  usedTat  the  service. 

TENEDOS,  ten'c-dos.  Asia  Minor,  an 
island  in  the  j^gcan  Sea.  off  the  Troas  Coast, 
belonging  to  Turkey.  It  lies  at  the  entrance  to 
the  Dardanelles,  hence  has  figured  in  naval 
operations  on  several  occasions.  It  is  six  nriles 
long  by  three  miles  wide,  is  of  volcanic  forma- 
tion, with  rugged  surface,  but  highly  fertile, 
and  celebrated  for  its  wine.   Pop.  5,000. 

TENEMENT  HOUSE,  a  multiple  dwell- 
ing arranged  for  the  occupation  of  several 
families,  each  of  which  can  live  independently 
and  do  its  cooking  within  its  apartment.  The 
legal  definition  varies  somewhat  in  different 
dties.  In  New  York,  Philadelphia,  Washing- 
ton, Buffalo  and  other  cities,  it  is  such  a  house 
for  more  than  two  families.  In  Chicago,  Boston 
and  Saint  Loois  the  line  is  drawn  at  more  than 
three  families.  Tenement  house  is  a  generic 
term,  including  what  arc  popularly  callea  apart- 
mmt  houses  and  flat  houses  ot  flatN,  as  well  as 
tenements.  The  attempt  has  sometimes  been 
made  in  framing  tenement-house  laws  or  regu- 
lations to  distinguish  between  apartment  and 
tenement  houses,  but  no  satisfactory  line  of 
separation  has  ever  been  suggested,  nor  is  there 
any  legal  regulation  properly  applicahle  to  ten- 
ement houses,  as  popularly  defined,  which 
should  not  equally  apply  to  apartment  houses, 
or  which  presumably  would  not  be  adopted  liy 

^mtellis«3it  owners  of  such  houses  from  motives 

Fdf  self-interest. 

1  Tenenient-Houae  Reform.— A  movement  to 
better  the  housing  conditions  of  (he  working 
classes  in  cities,  which  originated  ahout  the 
middle  of  the  I'^th  centur>-  and  has  f^radually 
become  national  in  character  in  the  United 
States  and  Great  Britain.  In  the  United  States 
itfaai  taken  the  form  of  the  regulation  by  State 
hw  or  dty  ordinance  of  the  construction,  main- 
tcauKC  and  care  of  tenement  houses,  whence  its 

G  1    I      nu'j    M'  ili-i  pu_L  _    I '  I 
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A  taoeinent  with  no  room  opening  "ii  a  c-.urt  n;irn>w<T 
tku  12*  6',  with  evety  room  light  anJ  well  ventilati-d, 
tfa<Jj^«»pM»te  wiMr^kwett  for  each  apArtmnt  and 


title.  In  Great  Britain  this  movement  has  been 
directed  to  all  kinds  of  houses,  including  tene- 
wnt  houses,  and  is  usually  called  by  its  more 
acoerie  title  of  ^Housing  Reform.*  The  initia- 


tive of  the  movement  has  bent  benevolent  im- 
pulse, but  the  strong  forces  behind  it  which 
have  Riven  impulse  to  that  initiative  and  have 
united  to  carry  the  movement  forward  have 
been  the  same  which  have  e>'olved  sanitary  and 
building  regulations  and  are  founded  qtttte  aS 
much  on  self-interest  as  altruism. 

History. —  The  movement  tor  tenement- 
house  reform  in  the  United  States  naturally  !h  - 
gan  in  New  York,  its  largest  city,  where  the 
need  for  regulation  first  became  apparent,  and 
may  be  saidto  date  from  1842,  wtien  Dr.  John 
H.  Oriseome.  the  citj-  inspector  of  ^e* board  of 
health,  called  attentfon  to  tefif-mctit  conditions 
in  a  special  report  on  the  sanit.ition  of  the  ritv. 
It  has  sinct  extended  to  almos'  .ill  lar^^e  cities 
in  which  tenement  houses  have  been  erected, 
and  has  taken  the  form  sometimes  of  State  falW^ 
as  ia  New  Yoiic  and  Massachusetts,  or  more 
often  Of  city  ordinance,  as  tn  Chicago  and  Phil- 
adelphia. The  legislation  in  New  York  is  the 
result  of  the  investigations  and  recommenda- 
tions of  snrcc<;sive  Strite  commission-;,  and  the 
scope  of  inquiry  of  the  last  commission,  which 
is  typical,  has  been  "To  make  a  careful  exam- 
ination into  the  tenement  houses  in  cities  of  the 
first  class;  their  condition  as  to  the  construc- 
tion, healthfulncss,  safely,  rentals  and  the  ef- 
fect of  tenement-house  life  on  he.ilth.  edtiration, 
savings  and  morals  of  those  who  live  in  tene- 
ment houses  and  all  ph?.-e«  of  the  so-called 
tenement-house  question  in  these  cities  that  caii 
aflFcct  the  public  welfare.'  The  chief  subjects 
of  tenement-house  regulation  may  be  trro"pcd 
tmder  three  general  classes :  protection  against 
fire  and  means  of  escape  in  case  of  fire,  light 
and  ventilation  and  sanitarj'  protection,  the  lat- 
ter including  water  supply,  water-closet  accom- 
modation and  the  prevention  of  overcrowding. 

Fire  Protection  —  Protection  a^inst  fire  Is 
almost  universal.  Stnictural  provisions  directed 
to  this  end  arc  contained  in  the  hnildint;  laws 
of  all  cities.  Tn  New  York,  Philadelphia,  San 
Francisco,  Jersey  City,  Providence,  Syracuse 
and  Nashville  aill  tenements  must  have  fire 
escapes.  AH  tenements  over  two  stories  in 
height  must  have  fire  escapes  in  Saint  T.outs, 
Kultimore,  Louisville.  Minneapolis,  Saint  Paul, 
Denver,  Tole<io  and  (/MlnniLu->,  In  Chicago, 
Cleveland  and  Cincinnati  this  rule  only  applies  to 
tenements  over  three  stories  in  height  In  many 
dties  tenements  must  be  fire-proof  throughout 
when  over  a  certain  height.  In  Philadelphia  thi^ 
is  true  of  all  over  four  stories ;  in  Washington 
of  those  over  five  stories;  in  New  York,  Buf- 
falo, Louisville.  Afiimeapolis  and  Denvir  of 
those  over  si.x  stories  in  height.  In  Boston  the 
limit  is  65  feet. 

Light  and  Ventilation  are  protected  by 
minimum  open  spaces  and  by  a  limitation  of  the 
percentage  of  a  lot  which  can  be  occupied  by  a 
building.  In  Philadelphia  there  mn-it  be  open 
spaces  at  the  side  or  rear,  equal  to  one-fifth  of 
the  lot  area,  and  the  minimum  width  of  all 
spaces  is  eight  feet.  In  Buffalc^  under  the  loctS 
law  in  force  before  the  jjeneral  State  act  of 
KOI  was  passed,  the  minimum  width  of  any 
outer  court  was  six  feet  in  two-s(ory  builo- 
ings,  eight  feet  in  three-  and  four-story  build-' 
ings  ana  one  additional  foot  in  width  for  each 
additional  storv.  The  minimum  interior  court 
was  8  by  10.  In  Boston,  a  clear  open  space  at 
(be  rear  nntst  be  left  equal  to  one-half  the 
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Midih  of  the  street  on  which  tlu  t.ncmcm 
fronti  and  there  muft  be  two  open  <»pacc>  ai 
Icaii  10  feet  wide.  In  some  cities  the  rnjuircd 
court  area  u  expressed  in  square  feet,  without 
regard  to  miirininm  width  or  Icni^tb  and  in- 
creases proportion.) t<  Is  with  the  height  of  the 
huiidin(;.  This  pnnctiilc  is  adopted  in  New 
York,  when-  the  mmnmun  width  of  exterior 
courts  ill  liiiikliiiK^  U\c  ^toriis  hi^b  is  six 
(lit  1)11  thr  I"t  luu  .iml  12  feet  fictwccn  wiiiK* 
and  the  minmium  ar<  a  of  inicrtor  courts  un 
the  lot  hue  ui  huiUlings  of  the  same  height 
U  12  by  24w  These  dimcniioni  are  increased 
or  decrased  accordiiig  as  Ac  building  is  higher 
or  lower.  Tenement  houses  in  New  York  roust 
have  an  open  yanl  at  least  12  feet  wide  in  the 
rear.  The  maximum  percentage  of  lot  area 
which  n;a>  \>e  occupied  by  the  building  ilitTcrs, 
prc)perl),  according  as  the  lot  is  an  interior  or 
a  comer  lot.  A.';  respects  iateriur  lots,  this 
Ufliitatioa  in  New  York  and  Buffalo  is  70 
per  ccati  in  Boston  65  per  cent;  in  Philadelphia 
80  per  cent.  The  he^t  of  roons  is  almost 
uni\ervi!lv  regulated,  the  minimum  usually 
Uing  tiKlii  feet.  The  height  of  tenements  is 
limited  in  many  cities.  In  N'ew  York  it  is 
limned  tu  one  and  one-half  tiroes  the  width  ui 
the  street  on  which  it  faces. 

Water  Suppljfv—  In  N'ew  York  water  roust 
be  furnished  OQ  each  floor.  In  Philadelphia 
and  Buffalo,  on  each  floor,  for  each  set  of 
rooms.  In  Boston.  Chicago,  Jersey  City  and 
Kansas  City,  in  one  or  more  places  in  llie  house 
or  yard-  \\'.iti  r  >  l<  >cl  accommodaiiun  is  \ery 
generally  pit -i  ii!'< d  In  I'hiladiliihi.i  .iinl  m 
New  York,  under  the  law  of  l'A>l,  there  muit 
be  oac  ifor  every  apartment.  Under  the  prev- 
ious hw  m  New  York,  there  must  be  one 
(or  every  two  fanulica.  In  other  cities  the  nait 
is  the  numlter  of  persons.  It  is  20  persons  in 
Boston,  Baltimore  and  Denver;  10  persons  in 
Rochester. 

Law  Enforcement.^ —  The  enforcement  of 
Tciiemcnt-House  l-i»w  m  .\mencan  citus  is 
Usually  vested  m  existing  city  departments  to 
which  It  IS  most  germane.  These  proMsions, 
which  relate  to  the  construction  of  new  build- 
ings and  the  alteration  of  old  ones,  are  aatur> 
ally  cnfiirccd  by  a  building  department  or  hy 
Mhaiever  part  of  a  city  government  has  charge 
ot  the  cinorcimeni  of  building  ngulatioiis 
Sanitary  reKulatums  are.  for  a  like  reason, 
usually  enforced  \n-  a  board  of  health  or  by 
whatever  city  othccr  supervises  the  ctiforccment 
uf  health  bwa  in  grncral.  In  the  dqr  of  New 
Yoric  pniviow  to  1901  the  cnloraemmt  ai  such 
legiihtiows  was  divided  between  the  building 

drjiarlmenl.  the  health  department,  the  fire  de- 
pat  tment  and  the  police  dep:irtmcnt.  Under 
tilth  dividcil  resptinviliilitv  many  of  thcin  were 
IWit  enforced  at  all.  and  the  enforccmctu  of 
Others  was  extremely  lax.  Moreover,  the  tene- 
nienl<hQUSe  pr«iblcm  m  .Sew  York  was  an  ex- 
ceptionally brge  one.  Of  its  population  at  that 
time  of  nearly  J.r^U.Un.  nearly  2,iOO.QQQl  or 
more  than  two  thiidv  lived  in  Irnemenl  bouses 
av  lrical!y  detnud  I  ndrr  these  <. irciim>tanf es 
fh<-  St  iti  I  i«rnm'^ -I  ti  <.i  re  i>niniriidrd  the 

I  -  .  i  .huu  iii  ut  .1  M  (i. irate  uin  mmt  bnusr  de- 
purimcnt  Ui  tlx  f't>  of  New  York  Tlu*  de- 
partment was  rvi.i)  iishrd  under  the  new  charter 
of  the  city  whuh  went  into  operation  in  1W2 
and  cenirev  in  tiMrIf  all  the  mumctpal  duttc* 


toward  tenement  honors  and  their  inmates,  a* 
such.  Mhich  vsere  previously  divided  among  the 
uth<  r  uiy  departments. 

Modal  TeMMits.—  The  erectiaB  of  snodd 
tenements,  so-called,  of  Ur^  siie.  (ram  mm- 
tives  primarily  ^ilanthroptc.  ha.s  l<een  less 
frequent  in  the  L  lutcd  States  than  in  (.jmi 
Britain  The  best  known  .md  earUesi  nr  ^hr 
•Home  Buildings'  and  "Tower  Buildings,*  w  hu:h 
were  trected  l>y  Alt  red  T.  White  in  Brookl>-n. 
the  first  named  in  liff9.  The  erection  of  these 
buildings,  whidb  bnve  been  financiaily  soBMaa* 
f ul  from  the  start,  was  an  4och  in  the  cmnc  «i 
tenement  reform.  It  led  inmrertiy  to  the  Tene- 
ment-House Law  of  1870.  Among  the  m^st 
successful  model  tmemrnts  are  those  i>i  the 
City  and  Sul>urb.iii  H  tm  s  Tompany  ui  New 
York.  In  the  United  State*  ol6  citus  now 
an  active  interest  in  housing;,  and  in  124 
housing  enterprises  have  been  launched. 

Great  Britain.— The  movement  for 
ing  reform  in  Great  Britain  has  had  a 
wnat  different  direction  from  its  .\mertcan 
counterpart  Thr  csiN  there  ha\e  In-et:  more 
largely  slum  conditions  than  thoM:  roiillini; 
from  tall  buildings  and  unventilated  and  un- 
hghted  rooms.  The  particular  evils  of  the  tall 
tenement  practically  exist  only  in  Edinburgh 
and  Gbsgow.  Consequently  Engliih  and  Scotch 
effort  has  been  tfirccted  maifdy  toward  the 
demolition  of  tusaniury  areas  and  mure 
recently,  the  erection  of  mimieipal  tenements 
by  the  city  goveniments  them»<I\<'^  Thevc 
movements,  at  first  local,  and  auth<>ri/ed  under 
local  ai  -.  -uch  as  the  lil.i-gow  lmpro.cm«nt 
Act  of  lSt«6  and  the  Liverpool  Sanitary  .\mcnd- 
ment  Act  of  1868.  have  been  made  general  by 
the  Housing  of  the  Working  Classes  Act  of 
1890  and  roanv  slum  areas  have  been  destroyed 
and  municipal  tenements  built  in  their  plac^ 
notably  in  the  cities  of  London.  Glasgow.  MaB> 
cluster,  Li\eri>o«d  and  Kdinburgh.  Tencmcri;- 
btiuse  re^julatii III  in  dreat  Rruam  cmpInMic* 
the  >»ame  »;it.rt.il  siihu'  t^  .itul  tHIUivks  th-  >-rrc 
Unes  as  American  rcgulatiuu.  Lmuiaiioiu  upon 
he^ybt  are  general  and  more  drastic  than  in 
Ameika.  Such  houses  are  limited  in  Londun 
to  80  feet,  without  special  cunsent  of  the 
cil  and  may  not  exceed  the  distance  betwi 
the  front  wall  of  the  liuilding  and  tltc  opposUs 
sidv  of  the  street  in  >trects  le»>  than  SO  feet 
wide.  In  Edinburgh  the)  are  limited  to  one 
and  onc-<iuarter  times  ihc  width  of  the  sireti . 
in  LiverpcMtl  and  Glasgow  to  the  actual  width 
of  the  strrrt;  in  Manchester  to  two  stories  m 
Streets  of  less  than  30  feet  in  width  and  le 
three  stories  in  wider  street*  dp  to  •  mHA 
of  J6  feet.  Tenement  regidations  on  the  Cro- 
tinent  tisuaHy  form  jviri  of  the  genmJ  boit'l* 
ing  regttlations  The  revulalionN  for  I'jiis  and 
Berlin  are  \ery  elnburate.  but  pt>>ct.T-d  mn?.  f 
the  >.<tn<  k'etirr.il  line*  as  m  Kiiglij.h  and  \rnc-i 
can  cities.  In  lierlin,  b«>u»es  frontinic  <•««  the 
street  amy  only  be  as  UMh  as  the  width  of 
the  ftivct.  la  P«is  a  somcwhn 
tiKir  i<  allowed  in  rhis  partienlar. 

Kb  American  cit>  h.iv  lmi?.)tr !  the  KngfiUi 
example  of  building  mumcipai  lenrmmts.  n<«r 
b.iH  vuch  action  ever  l<en  seno«islv  prr»pcMted 
Seiic'Us  objections  to  any  siieh  ek!en»i«>n  of 
the  sphirc  of  muiiiiu>ji  ailivi!>  ifci'iild  exist  in 
an>  Amrrii-an  city  Moreover,  aumiciBal  hudd 
ing  wtitthi  divrtMiiaiee  and  raairta  hmMmg  Ig 
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fritnte  niterprisc,  which  has  proved  sufficient 
to  meet  the  aenuuuL  The  problem  is  too  large 
for  any  American  city  to  deal  vnih  it  success- 
fully by  the  use  of  any  amount  of  public  funds 
likely  to  be  put  at  its  disposal  for  such  pur- 
poses. Halfway  measures  by  preventing  private 
enterprise  would  only  increase  the  evil  which 
Aey  sought  to  Ttmeay. 
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ica >  (Proceetfings  of  the  Seventh  National 
Conference  on  Housing,  Boston,  25,  26  and  27 
Nov.  1918)  ;  'Proceedings  of  the  International 
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TENERIFFE,  ten-er-Tf,  the  largest  of  the 
Canary  Islands.  It  is  60  miles  long,  10  to  25 
miles  wide  and  has  an  area  of  782  square 
imSes  The  coasts  are  precipitous  and  the  in- 
tfrii-r  rises  in  the  volcanic  Peak  of  Tcneriff« 
or  Pico  de  T^de,  to  a  height  of  12,192  £ect» 
TUs  mountain  has  been  qtiiescent  for  two 
"nturies.  The  soil  is  very  fertile  and  produces 
itfS,  coco-palms,  fruit,  grain,  cotton,  su^ar 
jnd  grapes.  The  chief  town  and  the  capital 
<f  the  Canary  Islands  is  Santa  Crtiz  de  Tcn- 
erife,  situated  on  the  northeastern  coast  Tbt 
Spanish  government  has  established  there  a 
brge  wireless  telegraph  station.  Pop.  of  the 
phnd  about  180,000.  Sec  Canary  Islands. 

TENIERS,  t^n'yerz  (Fr.  ta-ne-ar).  Darid, 
mi  Elder,  Flemish  artist:  b.  Antwerp.  1582; 
i  there,  29  July  1649.  Having  studied  under 
KnWns,  lie  went  to  Rome  and  remained  there 

'0  years.  On  his  return  to  his  native  country 
K  occupied  himself  principally  in  the  delinca- 
'<jn  of  fairs,  shops,  rustic  sports  and  drink- 
parties,  which  he  exhibited  with  such  truth, 
imor  and  originality,  that  he  may  be  cen- 
tred the  founder  of  a  style  of  painting  which 
is  son  afterward  brought  to  perfection.  He 
■Uo  painted  some  landscapes  with  scriptural  or 
nythulo^ral  figures  in  the  foreground!  A  pic- 
urc  from  his  hand  was  sold  in  1886  for  $2,275. 
lis  'Dutch  Kitchen'  in  the  New  York  Metro- 
lolitan  Nfuscon  gives  a  fair  example  of  his 
:yle.  This  canvas  is  45^  by  39  inches  and. 
hcrefore,  much  larger  than  the  majority  ot 
as  pictures 

TENIERS,  David,  the  YoiWGEa  (son  of 
K-  precedint;),  I-Icmish  artist:  h.  AntwerpL 

Dec.  1610;  d.  BnisseU.  25  April  1690.  Hi 
veetved  his  early  instruction  in  his  art  from 
us  father  n:  ■*  1  's  style  was  impro^d  by  copy- 


ing 200  pictures  in  the  gallery  of  Archdiike 
Leopold  William  to  whom  he  had  been  ^ap- 
pointed painter.  This  copying  degenerated  into 

servile  imitation  and  he  proauctd  such  perfect 
facsimiles  that  they  deceived  even  connoisseurs, 
and  he  has  been  styled  the  "Ape  of  Painting.* 
Yet  he  had  also  a  strong^ vein  of  ori^'inahty 
and  his  paintings  of  low  fife  in  Flanders  arc 
excellent  examples  of  genre.  Although  refined 
in  mind  and  manners  and  patronised  by  such 
men  as  Prince  John  of  Austria,  son  of  the 
Emperor  Charles  V,  he  preferred  to  immor- 
talize by  his  brush  the  card  table  and  drinking 
S»rt^  of  boors  and  was  to  the  last  the  ei»- 
thustastic  painter  of  the  jpot-house  and  the 
guard-room  with  its  rollicking  soldiery.  There 
are  at  least  2,000  of  his  pictures  at  present  in 
i  xistcnce,  six  of  them  being  hung  in  the  New 
York  Metropolitan  Museum  of  Art,  though 
none  of  these  latter  excepting  'A  Marriage 
Festival,*  can  be  called  representative  of  the 
artist's  style  am  quality.  Like  Rubens,  some 
of  whose  manner  he  inherited  from  the  teach- 
ing of  his  father,  a  pupil  of  the  former,  he  was 
a  rapid  execntant;  many  of  his  works  arc  mere 
sketches,  others  elaborated  with  exquisite 
virtuosi^.  His  touch  is  Ught  but  sure  and  his 
coloring  exceptionaliy  fine,  while  for  animatio* 
and  power  ot  expression  -he  remains  the  first 
of  Flemish  genre  painters.  His  works  are 
highly  prized  and  his  'Village  Fete'  was  sold 
in  185U  for  $15,750.  CoMttU  BiMeiibciS.  <Ta»- 
iers  der  Jungere.' 

TENNANTITE,  an  isometric,  metallic 
mineral,  isomorphons  with  tetrahedrite.  It  is 
essentially  a  copper  sulph-arsenite,  differing 
from  tetrahedrite  into  which  it  paSMS  by  in- 
sensible gradations,  onlv  in  the  prepowdefance 
of  arsenic  instead  of  the  antimony  wMeh  A»> 
tinguishes  the  latter.  Its  color  and  streak  are 
usually  iron-Mack;  it  often  has  a  brilliant  me- 
tallic lustrL-;  its  hardness  varies  widely  from 
3  to  4.5;  its  specific  gravity  is  also  quite  variable, 
4.4  to  5.1.  It  occurs  in  fine  specimens  in  the 
nines  of  Cornwall,  England,  m  Bolivia  and 
GansadD.  When  sufficiently  dnmdant  it  coa> 
llitutes  a  valuable  copper  ore. 

TENNESSEE,  tin-uEs-se  C^Tbm  Volob- 
TEER  State"),  a  southern-central  State  of  the 
United  States.  Kentucky  and  Virginia  lie  to 
the  north;  North  Carolina  to  the  east ;  (.eor^na, 
Alabama  and  Mississippi  to  the  south;  and 
Arkansas  and  Missouri  to  the  west.  Its  length 
on  the  northern  side  is  436  miles ;  that  eanw 
southern  side  is  100  miles  kaa*  The  araa  ia 
approximatelv  42i0S0  square  miles,  of  which 
something  like  300  miles  arc  covered  liy  the 
water  of  streams.  The  southern  boumlary  of 
Tennessee  was  intended  to  follow  the  35th 
parallel,  but  all  parts  of  it  lie  from  a  fraction 
of  a  mile  to  a  mile  south  of  that  line,  excepting 
the  45  miles  east  of  Tennessee  River,  between 
Alabama  and  Tennessee.  That  part  of  the 
northern  boundary  between  Tennessee  and  Mis- 
sissippi rivers  is  on  the  parallel  of  36*  30". 
Immediately  cast  of  Tennessee  River,  the  north- 
em  boundary  is  12^  miles  north  of  parallel 
36"  30*.  Eastward  from  this  point  the  bound- 
ary is  not  slrai^t  but  on  the  whole,  approaches 
mt  Hnle,  coming  within  approximately  five 
miles  of  it,  in  the  middle  of  (Claiborne  County. 
Here  there  is  a  jog  oi  about  a  mile  to  the  north. 
There  is  a  amilar  bat  aoocwhat  greater  oae  te 
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ihf  *;t*tern  part  of  StiMivan  County.  It  was 
ihr  imemion  to  make  the  crrst  of  the  CrirM 
Smoky  or  L'naka  Mountains  the  ca'-tcm  houtxJ- 
ary  between  Tennessee  and  North  Carolina. 
The  most  eastern  point  of  the  State  is  in  John- 
son Caantf,  and  is  «pproxifliatdy  81*  4l|4'  W. 
lonRittMfe.  The  western  boundary  Is  die  ttifo- 
die  of  the  Missis«;ippi  River  as  the  channel  ran 
in  1763,  at  the  time  of  a  treaty  between  the 
British  and  Frrnrh  The  most  western  point 
is  in  Shelby  Countv,  and  is  approximately 
«r  28*  W.  longitude. 

Bwface  Features. — Tennessee  has  eight 
isdl^fined  natural  dfvjsiims:  (1)  On  US 
cutcm  borders  rises  in  grcsl  ridge-IUce  masses 
and  trreless  domes  Ibe  main  axn  of  the  Ai>- 
f;il:irbian  chain,  the  loftiest  peaks  of  which 
reach  an  elr\'3tion  of  6.600  fret  above  the  sea. 
Many  beautiful  N'uIIeys  and  coves  nciile  .imid 
this  grand  range  of  mountains,  which  is  known 
as  the  Unaka  or  Smulcy  Mountains,  and  which 
his  an  area,  approximately,  of  2,000  sqtiare 
adles.  (2)  Adjoining  these  mountains  on  the 
west  is  the  second  natural  division,  odlcd  the 
Valtev  of  East  Tennessee,  which  lies  between 
the  Unakas  on  the  southeast  and  the  Cumber- 
land Mountams  on  the  northwe.st.  This  v.ilicy 
has  a  fluted  bononi.  made  up  of  a  siiccesiiuii 
of  minor  ridges  and  valleys  with  a  northeast- 
lomhwest  trend.  Viewed  from  the  mounuins 
on  cither  side,  these  minor  rid^  and  valleys 
ndt  into  a  common  plain.  This  valley  has  an 
area  of  9,200  square  miles  and  is  of  great 
agricultural  value.  It  is  the  southwest  ward 
extension  of  Shenandoah  \'alley  of  Virpinia- 
(J)  Ne.xt  in  order.  g"uin  wr^tward.  is  the 
Cumberland  IMaicau.  which  rises  2,i<()«)  feet  and 
more  above  the  sea,  and  ],OUU  iect  above  the 
bat'OKntioncd  dhrisioo.  It  fonsa  n  hoM  c»* 
carpncnt»  on  its  enstcra  cdf*  frcaentinf  a  gray, 
ndcy,  fomidable  raniiort   lu  we 


edge 

ia  irregular  and  jagged,  notched  and  scalloped 
hy  re-entrant  coves  and  valleys  which  are 
sep  ir.ued  by  !uiK<  r  l'ke  spurs,  pumiing  for  the 
most  pari  m  a  iiurthwi-sicrly  direction.  Most 
of  the  i\orthern  part  of  the  plateau  is  cut  to 
pieces  l)y  deep,  narrow  ravines,  between  which 
arc  sharp-topped  ridges.  Tha  southern  half  is 
dhrided  lengthwise  into  tiro  parts  hy  die  (^9> 
cttt  Seqnatoiie  VaRey.  The  area  of  diis  ovt- 
sion  is  .^.IfW)  S4iuare  miles.  (4)  Resting  against 
the  wevtern  c<lge  of  the  Cumberland  tablelatid 
and  inrln<hng  tne  elevations  borderiTiK'  the  Tt  n- 
netser  Ivnrr  in  its  return  across  the  State  arc 
the  Hikjhlatids.  or  Kimlands,  having  an  average 
ctcration  of  VOO  feet  above  the  sea.  For  tne 
aott  port  this  Avision  is  a  fiat  plain  furrowed 
bgp  nnmeroo|  twines  trnvcrscd  by  ttmmSi  Ita 
area  is  9,300  square  mi!es  and  It  surrounds,  in 
an  irregidar  circle,  the  next  division  (5)  Sur- 
rotnided  by  these  HiKhlands  lies  the  Central 
Hasin.  elhpfical  in  shapi .  \Mth  an  ari-a  of  .^.4^1 
s<)(nire  milrv  It  is  the  hi\r^\  .ikjncultiinl  region 
in  the  State,  and  is  on  an  avtr.iKt'  of  300  feet 
lower  than  the  Highlands  that  border  it.  (b) 
The  v^cy  of  the  Tennessee  River  comes  next 
on  die  west  Its  surface  is  broken  and  irrcgn- 
hr,  and  ft  stretches  across  the  State  from 
so»ith  to  north  on  !>oth  sides  <.f  Tmnrs  cc 
Kiver  It  h»*  an  average  width  .f  12  tinir^  and 
an  rlrvaiii-n  r.f  fret  Its  ar<  a  i»  al>pr(>.\i- 
maiely  l.^t*'  srjtiare  mdrs,  (7)  The  ^lupc  of 
We*t  Tenne*  .rr  rottxtimtes  the  sev nth  natural 
dfvition  and  <b tiers  from  all  the  other  divisions 


mentioned  in  having  hut  few  hard  rocki,  tbr*e 
occurring  only  in  a  narrow  f'clt  north  of  Savaji 
n.ili  .iiid  bordering  the  Tennessee  Kiver  It  i,%  * 
great  plain,  that  with  the  exception  of  a  belt 
about  20  miles  wide  next  to  TenncMee  River, 
alopes  gradually  toward  the  Missiasiipi  For 
tfie  most  part,  the  surface  is  gently  r^iin«r.  bat 
in  places  is  furrowed  with  K  w  valU)^  border- 
ing streams  that  (low  in  siu^Kish  currmt*  to 
the  Mississippi.  Its  area  is  8,850  Miuarc  miles, 
with  an  average  elevation  of  MX)  feet  It 
abruptly  terminates  in  a  line  of  bluffs  that  over- 
looks the  great  alluvial  plain  or  bottom  lands 
of  the  Mississippi  River,  next  to  be  mesUkMBoA 
(8)  The  Mississippi  &)ttoms  constitaie  the 
ei^th  and  last  of  the  natural  divisions  of  thr 
State.  It  is  a  low,  flat  plain,  studded  w.lh  I.ck^ 
and  originally  clothed  with  dark  fore-iy  .\!  vch 
of  its  area  lies  IkIow  the  high  water  ot  the 
Mississippi,  and  as  a  result  there  arc  ni^ny 
swamps  and  marshes.  The  area  of  this  dtvtMon 
is  950  square  miles,  and  its  elo'ation  above  the 
sea  is  300  feet 

A  very  singular  topographic  feauirc  already 
referred  to  is  Seauaichie  valley,  which  is  a 
deep  trough  cxtcnuinK  in  a  :i  rtheasterly  direc- 
tion from  the  south  bouiuLiry  of  the  State, 
di\idiiig  the  southern  end  ot  the  Cumberland 
tableland  into  two  uneriual  arms,  the  ca.klcm  one 
bein|;  known  as  VS'aldcn's  Ridge.  The  \-allcy 
has  Its  head  about  midway  between  the  aocth> 
crn  and  southern  boundaries  of  the  State;  and 
is  about  60  miles  long  and  from  three  to  five 
miles  wide.  It  is  enclosed  by  rocky  walls, 
approximately  1.000  feet  high,  and  through  its 
centre  flows  the  beautiful  St-quaichie  River 

The  highest  point  m  the  State  appears  to  l< 
Mount  Goyot.  which  is  near  the  corner  o( 
Cocke  and  Se\'icr  counties,  and  which  stands 
6b636  feet  above  sea-leveL  Other  point*  that 
exceed  6^000  feet  are  Moimt  Hcnnr,  Rosa 
Mountain,  CKngmans  Dome.  High  Knob.  Mount 
Le  Conte,  Motmt  Curtis,  M.  <uni  Safford  and 
Master  Knob.  They  all,  with  few  exceptions, 
are  on  or  near  the  line  that  separates  Tennessee 
from  North  Carolina.  There  are  a  few  pc^nt* 
near  the  eastern  border  of  the  Cumberland 
Plateau  whidi  rise  above  3.000  feet. 

The  Allegany  range  of  Penniylvattia  and 
Virginia  bcoomaa  the  Csmbcrland  Phrtcsni  m 
Tennessee,  and  Sand  Mountain  in  .Mabano. 
The  Blue  Ridpe  of  Pennsylvania.  Virsfinia  and 
North  (  arolina  takes  the  name  of  Unaka  Of 
Smoky  Mountains  m  reniirv»re  Many  of  the 
long,  straight  valleys  fit  tb.-  x'allev  of  F-»*' 
Tennessee  lying  between  the  parallel  ndcrs 
and  overlooked  ogr  them  are  rich,  popukitr*  tnd 


b<nntiinl~eenttw  of  indiMtt|;,  intcqptiici  and 
a  dhnmHhsd  sf  sicin  of  agvhidtnvr.  Taking  the 

State  altogether  it  will  he  seen  that  the  topof> 
raphy  is  greatly  diversified  The  crrat  ele- 
vations on  the  east  are  tlvrt  ><\  ibe  low  ^-alW 
uf  the  Mississippi  on  ilie  we*!  l^e!^^e»-n  thcK 
are  three  great  plairans  .md  rwo  m.^rv  eu.  !«'T 
fruilful  valleys,  alt  ditfenng  in  hn«ht.  area, 
nili,  cMnsBio  and  products.  It  i>  indeed  a 
Sinit  of  the  graalail  vartoiy  In  noMfal  fealarr* 
Dnfaiam.— The  Wastsstmi.  the  Tvnnetsce 
and  the  Cnmbertand  form  the  im-at  drainage 
fasins  of  the  State.  The  Tcni>e»»ce  and 
CiimWrtand  are  tnbuianes  of  ihe  C)^<S 
which  in  turn  llow.s  inio  the  MiMissipp:  wi  that 
all  the  Mrc^m^  uhich  dram  the  Slate,  with  be 
exception  of  a  lew  iosignihcant  ones  that  iem 
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.s  •  OS  88 

ABauCrMk  10  943 
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B«lten  IS  2.tS4 
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fi"llvar  r  14  4B1 
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through^  a  small  area  next  to  the  Georgia  line, 
find  their  way  through  the  Mississippi  into  the 
Gulf  of  Mexico.    Of  all  the  streams  in  the 
Suic,   the  Tennessee   and   its   affluents,  the 
Hol.>toii.  the  Qindi,  the  French  Broad,  the  Elk 
and  Duck  rivers  may  be  considered  the  main 
vtchal  currents  and  with  their  tributaries  they 
draia  over  40,0()0  square  miles,  about  32,000  of 
which  are  in  the  Stale  of  Tennessee  The 
Tennessee  River  is  formed  by  the  junction  of 
the  HnlstOM  and  French  Broad  rivers,  four  and 
one-half  miles  above  Knoxvillc,  Tenn.,  flows 
iknce  southwest  into  and  through  northern 
Alabama  and  from  the  northeast  comer  of 
Mississippi,  nearly  due  north,  entering  the  Ohio 
at  Padiican,  652  miles  from  the  junction  of 
French  Broad  and  Holston  rivers.   Its  principal 
iributarics  are   the   Clinch,  navigable   for  60 
miles,  the  Hiwassee,  navigable  41  miles,  the 
Little  Tennessee,  the  Duck  and  the  Elk.  The 
Tennessee  is  navisable  from  the  Junction  of 
tbe  Prendi  Broadband  Holston  rivers  to  its 
IT' uth.  except  dtirinp  extreme  low  water  of 
late  summer   and   fall.     Formerly   the  three 
main  obstructions  to  navigation  at  low  water 
were  Hale's  Bar,  33  miles  below  Chattanooga, 
Muscle  Shoals,  six  and  one-half  miles  abpve 
Ftorenoe.  Ala.,  and  the  Calbert  and  Bee  Tree 
Slioals.  Riverton.  Ala.    The  Hale's  Bar  lock 
and  dam.  built  at  a  cost  of  about  $11,000,000, 
dam  of  solid  roncretc.  1,200  feet  long  and  about 
?2  feet  avcT.i^^f  height,  lock  60  feet  liy  267  feet, 
lift  at  low  water  37.5  feet,  forming  a  pool 
which  gives  a  depth  of  6  feet  in  front  of 
Cbattanoo«a,  33  miles  up  the  river,  was  com- 
pleted and  opened  to  navigation  in  1913.  This 
lock  and  dam  was  built  largely  bv  the  Chatta- 
noo^   and   Tennessee   Power   Company  and 
nippHcs     an    enormous    amount    of  electric 
fner^o'.    There  is  now  a  lateral  canal  having  a 
Hepth  of  five  feet,  in  two  sections,  around 
Muscle  Shoals,  ana  a  canal  with  a  depth  of 
seven  feet  arotmd  Colbert  and  Bee  Tree  Shoals. 
The  river  is  now  navipabic  the  entire  year  from 
Rhcrton  to  the  month,  226  miles,  for  strain- 
V)aTs  of  three  feet   draft.    There  arc  other 
shorter  sections  in  which  navigcation  is  possible 
the  year  round.    The  traffic  on  the  river  in 
1914  was  967,528  tons,  valued  at  $21,120,489,  con- 
listing  principally  of  general  mercnandise.  live- 
stock, farm  products,  timber,  ore,  sand  and 
pravel.    The  Cumberland  River  was  ^,'iven  its 
name   by  a  party   of   Virginians,   tuidtr  Dr. 
Thomas  Walker.   They  penetrated  this  section 
IB  17^  Old  ^ve  the  name  Curabertond  to  the 
river,  mountains  and  gap  of  that  n«ae^  in  bonor 
of  the  royal  Engliui  Duke  of  Cumberland, 
then  Prime  Minister     The  Indians  railed  it 
the  Warioto,  and  the  i*:irlv  French  tnuK  rs  the 
I  Chauvanon  Cthc  river  of  the-  Shaw  nets  j. 

The  Cumberland  River  rises  in  the  Cumber- 
land MounUiins  in  Harlan  County,  southeastern 
Kentucky,  near  the  Virginia  line,  and  flows 
thence  in  a  devious  great  U-shaped  coarse  down 
into  Tennessee,  curving  thence  up  again  into 
Kentucky,  entering  into  the  Ohio  near  Smith- 
'ind,  Ky .  688  miles  from  its  source.  After 
leaving  its  mountain  sources  it  flows  westerly 
through  the  h^lands  of  southeastern  Kentucky. 
Where  it  cats  its  way  from  the  highlands  it 
forms  tlie  beautiful  Cumberland  Palis  with  a 
drop  of  66  feet.  A  few  miles  belnw  these  falls 
it  passes  over  Smith  Shoals  through  a  wild 
|Df|c^  with  side  walls  abont  300  leet  in  hal^t 


The  scenery  along  the  Ciunberl«id  from  Car- 
thage, Tenn.,  to  its  head  is  amongst  the  finest 
in  America.  Two  hundred  and  twenty  miles  of 
this  section,  i.e..  from  C'arlhage  to  Burnside, 
Ky.,  has  good  steamboat  passenger  service  for 
six  months  of  winter  and  spring.  On  this 
navigable  stretch  may  be  seen  the  old  Indian 
town  bite  and  the  old  burial  caverns  at  the 
mouth  of  -  Caney  Fork,  rugged  Sand  Shoals, 
Seven  Sisters  (a  stretch  of  seven  towering  cliffs 
in  Clay  County,  Tenn  ),  the  Natural  Bridge 
near  Burksville,  Ky.,  the  historic  battlefield  of 
Fishing  Creek,  where  the  Confederate  General, 
ZollicolTer,  lost  his  Ufe.  It  is  a  quaint  river. 
Nearly  every  one  of  its  beautiful  scenic  reaches 
has  its  legendary  stonr.  This  portion  of  the 
navigable  river  above  Carthage  reaches  that  in- 
teresting mountain  and  highland  section,  the  • 
home  of  the  moonshiners.  It  is  like  stepping 
back  into  the  langoaffe,  tfaooght  and  ctistoms  or 
the  18ih  century. 

The  Cumberland  is  navigable  from  Burnside^ 
Pulaski  County,  Ky.,  to  its  mouth,  a  distance 
of  518  miles,  for  aljout  six  months  in  the  year, 
for  boats  of  three  fctt  draft,  and  nine  months 
for  gasoline  boats  drawing  one  foot.  From 
Lock  21  to  Burnside,  Ky.,  a  distance  of  about 
20  miles,  it  is  navigable  the  year  round.  In 
1908  the  Federal  government  completed  a  series 
of  seven  locks  and  dams  which  rendered  the 
river  navigable  for  the  entire  year  from  Nash- 
ville, Tenn.,  to  Carthage,  Tenn.,  a  distance  of 
120  miles,  and  since  1914  has  locked  and  dammed 
the  entire  stretch  from  Nashville  to  the  mouth 
of  the  river  a  distance  of  193  miles.  The  traffic 
on  Cumberland  River  for  year  1914  was  461^ 
486  tons,  value,  $9,023,^.  This  consisted  prin- 
cipally of  com,  wheat,  livestock,  general  mer- 
chandise, lumber,  jogs,  sand  and  gravel. 

The  Mississippi  River  supplies  approximately 
to  the  State  200  miles  of  na\'igation.  The 
Holston,  French  Broad.  Clinch.  Elk  and  Duck 
rivers  all  tributaries  of  the  Tennctsee,  are 
floatable  in  high  tide  for  logs  and  flati)oats 
for  many  miles,  thoutrh  rarely  navigable  for 
steamboats.  Obeys  River  and  Caney  Fork, 
tributaries  of  the  Cumberland,  and  the  Obion, 
Forked  Deer,  the  Hatchie,  tributaries  of  the 
Mississippi  River,  are  navigable  for  20  miles 
or  more  at  high  tides.  Tennessee  lias  approxi- 
mately 1,200  miles  of  navigable  waters.  See 
also  Wafer  Power  Resources  of  Tettmsscc  in 
this  artielc. 

Geology. —  Contrary  to  the  popular  opinion, 
all  the  rocks  of  Tennessee  tlttt  show  at  the 
surface  are  of  sedimentary  oiii^  excepting 
some  in  three  small  areas  near  the  North  Caro- 

Hna  line,  in  the  northeastern  part  of  the  State, 
which  are  of  igneous  origin.  Being  of  sedi- 
mentar>'  origin,  they  are  in  layers  or  beds,  and 
consist  of  sandstones,  conglomerates  or  pudding 
stones,  limestones,  shales,  slates,  sand  and  clay. 
In  the  Smoky  Mountains  smd  the  valley  of  East 
Tennessee,  these  beds  by  the  slow  but  enormous 
pressure  that  has  been  brought  to  bear  npnn 
them  from  the  southeast  have  had  their  nrl^nal  • 
horizontal  position  replaci-d  f  v  '.rreat  folds  ihat 
extend  in  a  northeast-southwest  direction. 
Though  this  prctsure  wm  slow,  at  times  and 
in  slaccc  it  vras  exerted  to  fast  that  the  rode 
beds  otrald  not  adjust  themselves  to  k  by  bend- 
ing,  but  instead  snapped  along  lines  parallel 
with  the  folds,  thus  permitting  those  beds  on 
the  Mvtheast  udc,  little  by  ttttic,  to  be  ihortd 
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up  on  those  of  the  opposite  side.  That  hy«n 
that  originally  were  hundreds  or  in  places  even 
thousands  of  feet  apart  vertically  now  rests  with 
their  broken  edges  in  contact  with  each  other. 
Such  displacements  are  known  as  faults,  and 
there  arc  many  of  them  in  the  Groat  Valley  of 
Fast  Tennes<icc  scores  of  miles  lon^:  Indcrd 
some  of  them  rn;i  the  whole  Icficih  of  the 
valley,  and  itiio  the  other  States  at  either  end- 
It  is  this  folding  and  faulting  that  gives  direc 
tion  to  the  Great  Smdn  Mountains  thcmsetvea^ 
to  the  valtcy  of  East  Tennessee  and  tlw  ridges 
and  mitmr  vallevs  within  it.  and  to  the  CUtCIti 
tiCT^mjciit  of  Cumlicrland  riatrau 

Tne  ^jcncral  lay  <»f  the  ruck  licd>  beneath  thr 
Cumltcrland  Plateau  is  that  of  a  syncliiic  ur 
trou^l^  with  Ktadually  sloping  sides,  but  this 
tiailMiatjr  of  structure  is  broken  in  the  south 
halt  by  a  pronounced  arched  or  anticlinal  struc- 
ture. It  is  along  this  arch  that  Sequatchie  River 
hat  carved  out  the  valley  of  the  same  name. 

The  general  lay  of  the  rot  ks  Imic.itli  and 
Ixjrdcring  the  Central  Hasiii  U  ih.it  "f  an  t  llijiti- 
c.il  tlat  dumc  with  its  hijs'h<  si  pan  in  ihc  i  rntt<- 
of  ^Rutherford  County.  The  direction  of  the 
major  aads  of  this  dome  is  northwest -southeast, 
or  roui^y  parallel  with  the  folds  of  East 
Tennessee  and  the  direction  of  Cumberfauid 
IMaicau.  The  sides  do  not  slope  uniformly, 
but  arc  billowy.  This  dome  is  the  counterpart 
of  a  simibr  one  in  Kentucky  aiul  aJjniniii^; 
territory  in  southwestern  Ohio  and  s.oiitlica>tcrn 
Indiana.  In  the  southeastern  cunicr  <  {  Stcw:ir( 
County  there  is  a  small  structural  dome  upon 
which  a  depression,  known  as  WeUs  Creek 
Barin.  some  two  miles  wide,  has  been  ca«avat«d 
by  the  same  natural  pn>cesMS  that  formed  the 
t  entral  Hasin.  The  rock  laNcf-  on  the  sidi  s  of 
this  dome  stand  at  a  much  hi^li"  r  an^tc  than 
tli(  s(  '  ( iK-.ith  the  I  <  iitral  r.asiii,  of  which  it 
otlirnMsc  1*  a  miniature  duplication  The  lay 
ot  the  hard  rcKk  l>cds  in  West  Tennessee, 
which  there  arc  far  beneath  the  surf.ice.  is  not 
hnown,  bat  Aev  probably  dip  ac  a  low  angle 
to  die  west,  as  do  the  iinhardened  beds  of  sand 
.aad  day.  al>ove  them. 

The  oldest  rocks  of  the  State  art  of  Archeo- 
aoic  .Age.  and  occupy  thr  c  small  are.i^  aloni:  the 
border  in  lohn^on.  (  .tr:i  r  ainI  I  iiicmi  it>tiiitii-s. 
They  include  several  tomiaiions  and  consist, 
for  the  nost  part,  of  gneiss,  schist  and  granite. 
The  remainder  of , the  Great  Smokv  McMmtains 
It  couipused  of  rocks  of  Cambrian  Age  of  which 
there  are  several  formations.  Thev  consist  of 
saml^tones,  qtian/iics  congl  mt  rates.  Iime> 
*toncs  sh.ib  ^  and  slates  \\  ithout  the  disturl>- 
ancc  that  ha>  atftcted  the  re«ion,  these  r<>cks 
would  l»e  os-erlain  in  the  valley  of  East  Ter»- 
nr»*ee  by  the  younger  Ordovician  ones,  but  the 
foldinit.  faulting  and  dcnodation  the  area  haa 
suffered  has  in  phim  hnmilii  the^  to  the  sor- 
face  in  long,  narrow  belts  atid  smaller  irretni* 
lar  palrhes  Of  the  Ordovician  formations  in 
Fast  Trnne^ser  there  are  ".everal,  the  oldest 
twine  the  iij'i'er  n.Tri  <  f  the  Kn.>x  ibili^mite.  a 
fnrniaf'on  that  in  filai  r»  rxm-ds  .t,(<H)  ivet  in 
thickness  The  lower  p.irt  i«  «>f  I'anibn.m  .\gr. 
l.ikr  the  Cambrian  meks.  and  fur  the  same 
rcav  n.  ihn*e  of  Ordnvinan  Age  in  the  valley 
of  Ea«t  Tnmrstee  He  for  the  most  part  m 
nnnhr««fwsimthwv«t  beltt.  Peeawe  of  tfie  Se« 
»lti.itrhie  aniWinr  mm\  the  rrofion  op"n  it.  r«>ck« 
of  Ordovician  Age  are  escpoted  in  the  Aoqt  of 


the  valle>  as  they  are  In  that  of  the  Central 
Basin,  and  for  the  same  reasons  Those  of 
East  Tennessee  are  Hmestone.  marble  and 
shale,  while  those  in  the  Central  Basin,  which 
include  12  formations,  are  nearly  all  limcsloee 
The  Kiu  x  ilMlL>mite  f>ccurN  nowhere  at  the  sur- 
face in  the  (  entr.il  Basin,  but  ovsing  to  ^ealer 
unlift  and  protably  to  reduction  in  thtdmeis 
ot  the  overlying  fonnations.  it  docs  occur  ia 
Wells  Credt  Basin.  Limestone  of  Slhirtan  Age 
occurs  in  narrow  belts  in  the  ^  v  of  East 
Tennessee,  along  the  eastern  e-c.irjtment  of 
Cumberland  Plateau,  on  the  vve^tern  s  de  f 
the  Crntr.il  Basin,  along  the  streams  that  flow 
thriitn.:h  the  western  part  of  the  Hit^hiand  R:ra 
and  along  Tennessee  River.  Black  shale  of 
Devonian  .\ge,  known  as  the  Chattaom>ga  shale, 
overlies  the  Silurian  limestone  and  nas  tbe 
same  distribution,  except  that  it  occurs  in  cer- 
tain pI.u  tN  uhcre  the  former  is  absent,  as 
the  tiortlurn,  eastern  and  southern  Uirders  o: 
the  Central  Basin.  The  rocks  of  the  Highland 
Rim  and  the  lower  ones  of  the  Cumberland 
ri.itean  are  of  Mississippian  Age  and  consist 
of  chert,  shale  and  limestone.  Those  of  the 
upper  part  of  the  Cumbcvtaiid  Plateaa  are  of 
Pcnnsylvanian  .Age  and  are  composed  of  ilnli; 
sandstone,  conglomerate  and  coaJ  beds. 

\\esi  of  the  Tennessee,  roost  ot  the  for- 
mations are  unconsolidated  sand  aud  cby 
The  lowest  and  oldest  is  of  Cretaceous  Age 
Ot  these  there  are  four  fonnations,  which  out- 
crop >n  noflh-anoth  halts,  laiihin  JO  mile*  of 
theXeaMSMt,  W<it«or4  Iran  the  Crciacenas 
border  tbe  aorfaee  formations  are  of  Eoocae 
Afe,  with  the  exception  of  tbe  loess  and  the 
alluvium  bordering  the  streams.  The  former, 
which  covtrs  a  lieli  ol  miles  wide  ncM  ik 
the  Mi»!»issippi  bluffs,  is  ot  I'kiktoccnc  .Age.  aoU 
the  latter  is  Recent.  The  thickness  of  the  Cre- 
taceous and  Eocene  U-ds  is  nut  kiiuwn.  but  a 
well  reported  to  be  2,000  feet  deep  on  the  c4r 
of  Reclfoot  Lake  did  not  teach  ibraush  than. 

The  geological  history  of  Teimesoaa  Bm 
diat  of  all  other  land  areas,  is  one  of  WMf 
changed  conditions.  At  times  possibly  aU  of  M 
was  land  A;  others  most  c  i  .»11  ot  it  vka%  l<- 
neath  the  sea.  -At  siiil  mhcrs  sornc  partj>  were 
altove  and  some  beneath  the  sea.  When  above, 
the  land  was  being  worn  away  ;  when  l>clow« 
the  material  that  forms  the  rocks  was  put  down 
in  the  ocean  bed,  in  buyers.  There  arc  long 
periods  which  ane  not  reprcseueed  by  rocks 
anywhere  in  the  S'ate  and  others  repr«Mnted 
only  in  part,  ibptntlm^;  upon  whether  ihe  State 
was  all  l.iml  or  part  Lmd  and  pan  water  In 
Lower  C  .imbrian  times,  the  area  probably  was 
all  land  excepting  the  part  Corerrd  by  the 
Icy  of  bast  Tennesace;  in  t  'rper  CamKnaa,  tt 
ftobaMy  was  all  sea;  in  the  very  long  pniod 
covered  by  Ordos'ician.  Silnrian.  Dcvomak 
Missis uppian  and  Peoosylvatdnn  times,  there 
were  manv  changes  that  brought  mure  or  lr»« 
of  the  arr.i  now  »^tf>\t  the  sea.  now  limrath 
it.  iHirinif  Triassic  am!  lura^^i  ..1  Lo»ir 
Cretaceous  limes,  the  area  probably  was  La.n*l 
In  Cpper  Crei.iceous  times,  the  western  thin! 
of  the  State,  possibly  more,  was  >«f>raiii  ihc 
sea,  as  was  We^t  Tennessee  in  Eocene  tuaca 
Since  Eorcnr  times,  noae  of  the  Sttte  bas  bem 
submerged,  rrevptmit  fMMidbly  the  sreateea  pHt 
for  onlv  a  T' '  rt  time 
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feOBeral  resources.  In  the  order  of  their  im- 
portance the  10  leading  minemb  are  coal,  c<^ 
ptr,  zinc,  iron,  cement,  clay,  marble,  phospliate, 

limestone  and  bnrN-tc;    Conl  in  minert  in  the 
riimlii  rl.uid  I'lati  au;  piy  iron  is  produced  in 
r/.i'-t  Ti-iuicss.cc  and  on  the  western  Highland 
Rim,  in  Middle  Tennessee;  coj^jer,  at  Dnck- 
I0wa  in  the  southttastcrn  corner  of  the  State; 
cement,  at  Richard  City  and  Kingqtort;  phos- 
phate, in  Middle  Tennesfec;  stdpmme  add  at 
Ducktown;  briclc  and  tiK ,  in  all  f>an^  of  tlic 
State;  marble  in   liast  Tennessee;  k^is.  coke 
and  the  by-products,  in  East  Tennessee;  zinc 
m  East  Tennessee.  Besides  these,  there  are  at 
least  12  otlwn  of  importance  and  20  that  are 
,  ImowD  to  occar,  thoogh  not  in  fiommcrcial 
I  anonnt.  There  is  a  laripc  reserve  of  coal,  iron, 
copper,  marldc,  phosphate  rock  and  zinc.  Clay, 
f^nutit  material  and  many  other  proiUuts  of 
iL-!-er    importance,    are    inexhausiihlc.  Sc\en 
,   milhon  tons  nt  coal  arc  mined  yearly.  The 
j  Slate  pro<hices  more  copper  than  aH  Static 
I  east  of  the  Rocky  Mountains  except  Micfaigm. 
I  The  best  ball  day  in  America  is  fottoA  In 
inexhaustible  Quantities  in  the  western  portion. 
One  million  dollars  worth  of  iron  is  mined 
yearly,  with  one-half  billion  tons  in  reserve. 
Tennessee  produces  more  marble  than  any  State 
except  Vermont  or  Georgia.  One  Tennessee 
plant  makes  more  lime  than  either  North  CafO- 
'  lina.  South  Carolina,  Georgia,  Florida,  Missis- 
sippi, Louisiana  or  Kentucky'.  There  if:  more 
phosphate  rork  in  Triiiiessee  than  in  all  States 
eaif  (if  ihe  R Mik\    Mountains  topetlicr. 

Forestry,  Fish  and  Game,  toresiry. —  The 
forests  of  Tennessee  contain  unt61d  wealth  in 
vsriotts  hardwoods.  Prior  to  1907  but  little  at- 
tention had  been  given  to  this  valuable  asset 
The  fifty  fifth  trciieral  assembly  enacted  the 
first  >ieiieral  Forestry  Law  (chap.  397,  Acts 
I'll/)  This  measure  received  the  hipchest  com- 
"cndatioti  of  the  Forestry  Department  at  Wash- 
insrton  and  has  proved  of  inestimable  l>enelit  in 
cfaecldoti  and  suppressing  forest  ,fires  in  the 
State.  Under  its  requirements  r»lrogul  rights 
f  way  were  cleaned  up  and  thus  ceased  to  Ijc 
.1  con.vtant  menace  pri\ate  |)roperty.  Prior 
;o  VA\7  a  majority  of  the  forest  fires  were 
traceable  directly  to  these  ^  railroad  rights  of 
way  which  had  grown  up  in  f^nss  and  brush 
liable  to  be  ignited  any  passing  train.  Ten- 
nessee is  divided  into  three  grand  divisions :  the 
western  division  lartrcly  bottom  lands,  the  middle 
division  uplands  and  the  eastern  di\isii)n  moiui- 
tain  lands.  The  rich  alluvial  lands  of  the 
,  western  division  produce  a  heavv  timber  growth 
'  differing  from  the  forests  of  other  sections  and 
consist  nainly  of  oak,  cottonwood,  hidoiry  and 
gmn.  Along  some  of  the  water  courses  in  the 
overflow  region  arc  found  c\-press  trees  of  trreat 
value.  The  upland  forest  of  the  middle  division 
consists  of  mixed  hardwoods,  largely  oak.  The 
best  timber  has  been  culled  during  the  process 
of  cultivation  of  the  .soil.  The  tree  growth  of 
value  is  lat^y  to  be  found  in  woodlots,  the 
remainder  of  the  land  being  devoted  to  agri- 
oihiirc  Large  bodies  of  timber  are  rare.  Great 
diversity  of  tree  species  is  found  in  the  eastern 
di\ision  —  the  mountain  region  of  Tennessee  — 
due  largely  to  d"^?  r  nces  in  elevation,  abundant 
flinfall  and  di!iLi\:U  exposures.  Three  types 
>nay  he  noted :  ridge,  slope  and  cove.  In  the 
first  tvpc  is  found  chestnut,  white  Mtk,  black 
oak^  Ibdc  gum  short  leaf  pine  and  Made  )as$m, 


On  some  of  the  high  ridgres  arc  found  balsam 
and  spriDM  and  at  lesser  elevations  black,  red 
and  post  oak  The  slope  type  consists  largely 
of  chestnut,  oak,  white,  black,  post  oak  and 
hickory.  There  is  also  to  be  found  some  short 
leaf  pine,  sour  wood  and  hlack  ^inn  The  cove 
type  represents  the  heaviest  growth  and  great- 
est variety.  Topography  and  soil  both  favoring. 
Here  is  found  yellow  poplar,  basswood,  mag- 
nolias and  black  walnut.  In  addition  chestnut 
white  oak,  hecch,  sutrar  maple,  hemlock,  red 
cak  and  hickory,  together  with  a  sprinkling  of 
lilack  lurch,  bittemut,  locust,  ash,  buckeye,  sour 
wood,  elm,  cherry,  sassafras  and  sycamore.  Cer- 
tain coves  contain  many  of  the  above  species 
and  others  few.  Forest  fires  prior  to  1907 
were  very  destructive  btit  are  not  to  be  com- 
pared to  those  oi^  ilir  N'orthwest.  The  neces- 
sary brevity  of  tiui  a;  licle  leaves  much  of  in- 
terest unsaid. 

Game. —  In  the  early  days  Middle  Tennessee 
was  termed  by  the  Indians  Ae  ''Happy  Htm^ 
ing  Grounds.*  Until  some  vcars  after  the  war 
the  whole  State  was  hiessea  wnth  an  ahtnidance 
of  game  of  many  species,  deer,  hear,  wild  tur- 
key, grouse  and  quail.  .-Xmon^  the  niii^ratory 
birds,  ducks,  ^;cese,  snipe  and  plo\er  were 
found  in  great  numbers  during  the  winter  and 
Spring  months.  By  the  year  1900,  hov^ever, 
conditions  had  been  so  changed  through  the 
activities  of  market  htmters,  "game  hogs*  and 
game  dealers  that  it  was  difficult  to  find  p;nme 
sufticient  to  afTord  any  sport.  This  fact  im- 
pressed upon  conser\ ationists  the  necessity  of 
some  law  to  prevent  extermination.  The  first 
general  Game  I.aw  (chap.  169,  Acts  1903)  met 
with  violent  opposition  in  the  general  assembly 
and  passed  by  a  narrow  margin.  The  act  to 
protect  non-pame  birds  (chap.  118.  Acts  TW) 
was  also  passed  at  this  session.  The  henefus 
of  the- dame  Law,  hfnvever,  were  sp<  edilv  made 
so  manifest  that  by  1905  the  legislature  created 
the  Department  of  Game,  Fish  and  Forestry 
(chao^  453,  Acts  1905)  and  added  to  the  law 
of  1903  many  important  features  (chap.  515, 
Acts  1005).  Hy  1"N»7  ^'ame  had  grcath  mcre;ised, 
A  clf.se  «;eas<in  on  deer  was  established  and 
several  hundred  d(  ( r  in  a  private  park  near 
Nashville  were  purchased  and  freed.  They 
soon  scattered  and  under  protection  have  greatly 
increased.  Public  sentiment  now  secured  the 
passage  of  the  first  general  Fish  Law  (chap.  489^ 
Acts  1907)  and  Forestry  Law  Tchap.  W,  ActS 
l'X»7L  Both  of  these  measures  had  been  'side-* 
tracked"  in  the  preceding  legislature.  In  19()9 
an  attempt  was  made  to  legislate  the  State 
warden  out  of  office.  The  Supreme  Court  de- 
dared  the  measure  imconstitutional  (14  Gates. 
43).  In  1915  another  like  effort  was  made  and 
again  the  Supreme  Court  sustained  the  incuiti- 
bent  of  the  office  (Howscr  v.  Fullton).  Ten- 
nessee is  cursed  with  factional  pohtics.  Reel- 
foot  Lake,  now  the  property  of  the  State,  can 
be  made  one  of  the  finest  game  and  fish  pre- 
serves  in  the  country.  It  has  long  been  an  HI 
Dorado  for  hunters  and  fishermen.  Public  .senti- 
ment now  stron^'Iy  fasors  pamc  and  fish  laws. 
It  is  necessary  for  their  enforcement.  Without 
public  sentiment  bark  of  it,  any  law  is  practi- 
cally a  *<dead  letter.^  With  the  establishment 
and  operation  of  the  game  farm,  th«  outlook 
for  game  in  Tennessee  is  enconratnnp 

Fish. —  Few  States  in  the  l^nion  have  as 
numerous  stnaos*  an  wall  adapted  for  fish'  M 
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Tennessee.  Many  flowing  into  the  rivers  are 
fed  fiy  cold  springs  and  are  unexcelled  for  hass. 
troul,  land-locked  <.almon  and  perch.  Prior  to 
the  movement  in  1903  for  the  protection  of 
game  and  fish,  Httle  attention  «m  given  tfrfa 
vnlnnlik  aud-  Seining  was  freqacBt  and  dlyMp 
nritinir  .mm  uncommon.  Little  attention  ww 
ever  paid  to  local  laws  It  \v.i«;  not  nntil  1007 
that  the  general  Fish  Law  was  passed  (chap. 
489,  Acts  1907).  This  law  was  soiij^ht  to  he 
amended  in  1913  (chap.  152,  Acts  19lSj  and 
the  State  warden  also  removed  from  off\cc. 
The  Supreme  Court  held  tfai»  could  not  be 
done,  but  did  net  vtm  opon  die  oAer  fcntam 
«f  tlie  bilL 

It  hu  hcen  a  hard  etmggle  to  protect  (bh  hi 

Tennessee.  Thr  people  have  not  hern  educated 
to  the  nerd  of  ihcir  protection.  The  fine  waters, 
and  particularly  Rcclfoot  Lake,  should  supply 
fish  food  in  greatest  abundance  at  reasonable 
cost  The  introduction  of  Licrman  carp,  like  the 
Enghsh  sparrow,  has  been  a  great  misfortune. 
Eradication  of  either  teems  impossible.  There 
has  alio  been  a  decrease  of  fish  from  the  poUts- 
tion  of  ttreum.  This  u  a  eonumn  act  hut 
most  tmcivitized  practice.  The  agencies  at  work 
are  too  varied  for  enumeration.  The  develop- 
ment of  manufactunuK  industries  with  no  re- 
strictions upon  disposal  of  waste  is  fast  ruining 
many  fine  streams  and  the  fish  have  become 
naeatable  from  the  taintiag  of  the  water.  The 
mowntain  streams  of  the  eastern  tfvinOB.  where 
the  poptUatioo  is  not  mfkient  to  canae  rftmigf 
hjr.  aewage.  are  often  affected  bf  tawduL 
Sleining,  dynamiting  and  pollution  are  com  Inn- 
ing to  destroy  the  fish  of  the  State.  DraMic 
mcastircs  must  be  adopted  It  is  feasible  to 
keep  wastes  out  of  the  waters  and  it  is  pos- 
sible to  turn  them  into  profit  through  valu- 
able by-jproducts.  A  campaign  of  education  as 
well  as  law  ia  etaeiilial  to  accompMih  the  needed 
resoltsw 

SoOaw— The  Nils  of  the  Great  Smokjr 
Monntanii  are  oaostly  rich  clays  and  loams. 
Those  of  the  valley  of  East  Tennessee  are 
mainly  red  to  brown  clav  and  loam  that  are 
very  productive,  though  there  are  narrow  belts 
derived  from  certain  formations  that  are  poor. 
Those  of  the  Cumberland  rUtcau  are  in  parts 
aandjr  and  in  others  clayey.  The  former  are 
not  prodoetive  and  should  never  be  cleared :  the 
latter  are  not  strong,  but  are  susceptible  of 
neal  improvement  Those  of  the  Highland 
lUM  are  in  parts  f.iirlv  pood,  in  others  poor, 
hot  ail  can  V>e  itt  :  r<  wd  and  brnugh;  to  a  high 
state  of  rultivatum  Those  of  the  Central 
Basin  are  ver>-  productive  clajrs  and  loams,  and 
most  of  the  area  b  in  a  high  state  of  rultivarion 
The  soils  of  dw  western  slope  vary  from  those 
dmi  are  aandjr  and  of  httle  wordi.  through 
loams  and  days  diat  are  fairly  good  and  sn^ 
ceptible  of  great  improvrmrnt  to  the  rich  loess 
area  near  the  .Vfississippi.  and  the  rich  though 
narrow  .til  niii  bottoms  of  the  Mississippi, 
Tennesver  and  smaller  streams 

Agriculture.  The  .trea  of  Tennessee  is 
42.022  square  miles,  or  2b.m.(JU0  acres,  of  which 
21. 000.00)  are  farm  lands  and  more  than  one* 
half  of  this  IS  improved 

Fhmdfal  Crops  and  S'roc*.— Diversified 
farming  is  general  throughout  the  State,  al* 
th'^tigh  sprciali/ation  i%  practised  in  some  see- 
tioi)>.     C'orti.  lotion  .iiid  wheat  are  ilie  kjreat 
ftTirH'\  Uradiog  in  importance  in  the  order 


fUmed.  Clover,  timothy,  soy  beans,  cow  peas, 
herd's  grass,  Icspedeza.  vetch  and  ah'alfa  *rc 
grown  for  hay. 

The  production  of  strawberries  and  tc 
Iocs  has  become  one  of  t^  paying 
especially  in  Gibson  and  adjoining 
Ftam  these  and  other  points  vast  quantities  of 
vegefa»'!e>  and  fruits  are  shipped  to  the  North- 
ern markets.  The  entire  State  offers  the 
conditions  necessary  to  successful  fruit  culture 
Stock  are  fed  and  fattened  i^n  a  large  Kale, 
and  this  industry  is  iTureasing  in  importance 
Hogs  are  an  imporUni  product  Pooltnr  rm*- 
iag  is  extensive,  and  dairying  is  geneiaQy  fol- 
lowed near  the  bifer  dtiea  and  Mnraa. 

Stock  rairing  hi  all  its  hranches  is  generally 
followed,  but  this  industry  is  far  short  of  its 
possibilities.  Some  advantages  the  stock  raiser 
enjoys  in  this  Stale  are  an  agreeable  climate,  an 
abundance  of  excellent  food,  easilv  produced, 
a  lon^;  ouidtx.r  graxinK  season  ai;d  .i  m^rW'' 
in  which  the  demand  is  always  in  excess  of  the 
supply.  In  duirt,  as  a  MDck-raising  coontrv, 
Ttnacssee  has  no  tpcrior  aud  but  lew  cnimb 
among  the  States  of  dds  Uniou.  The  hlue- 
grass  section  of  the  State  has  bred  some  of  the 
fastest  running  and  the  finest  harness  horses 
in  the  world. 

Agricultural  Defartment  —  The  oifice  of 
commissioner  of  agriculture  of  Tennessee  v»a» 
established  14  Dec.  1871.  It  was  then  known 
as  the  Bureau  of  Agriculture.  W  H.  Jadao* 
,waa  dectcd  president  and  J.  B.  KiUdirew  sees«> 
taiy.  These  men  In  ISM  issued  a  oomprdMos- 
rive  report  of  nearly  1,200  pa8CS._wilh  'The 

title. 


Resources  of  Tennessee'  as  its 


The  growth 


of  the  department  has  hcen  stiady  and  has 
iK-come  of  supreme  importance  to  the  Stale,  in 
view  ot  the  fact  that  o!  a  [topulation  of  2.J79.- 
000,  80  per  cent  are  farmers  and  planters  who 
more  than  ever  before  have  become  inlcrescsi 
in  scientific  farming  and  farmtaff  not  only  as 
a  means  of  livcKhood  bttt  as  a  pfuapeeont 
business. 

The  soils  of  Tennessee  are  well  adapted  to 
diversified  farming  and  respond  bountifullv  to 
modern  methods  In  f.ict.  as  an  all-atuucd 
crop-prixlinring  .'^'.ite  TiTriessee  is  not  ex- 
celled in  any  other  region  in  the  United  States 
in  the  varieQr*  profusion,  character  and  qttahty 
of  iu  farm  pwducts.  Wonderful  nossihihtks 
eidst  in  the  soils,  climate,  physical  stmctum 
and  drainage  of  the  agncttltnral  areas.  Fic> 
quent  demonstrations  of  great  crops  are  r^ 
ported  tfi  the  Agricultural  Department  from  each 
of  the  three  gran<l  divisions  of  the  Stale.  *ome- 
tinii  -   ni.id"  o'  lii  .iry   ^voils   with  ordmjnr 

cultivations,  sometimes  on  the  richest  scab 
with  intensive  methods  applied  in  the  prepara- 
tion of  the  land  and  the  cultivation  of  the  cron 
excmpHfying  the  veiwlMity  capacity^  of 
such  lands  and  the  peusfcas  ol  their  dcvwsp 
ment. 

There  are  three  assistant  commiv5ionrT»  of 
agru  ulture.  who  hold  <vttice  by  appointmmi  of 
the  rommisMoner.  ar.<l  w  hosr  work  is  under 
his  direction  The  appropriations  by  the  State 
lo  cover  the  salaries  and  expenses  of  the  various 
offices  under  the  commissioner's  directioo  ap* 
proximate  $J.<!XXn 

Soenwhc  f amunn  is  ntaktaft  i«y»d  strtdes^j" 
Tennessee,  and  die  ^State's  spfcndU  citiacnship 

has  1><  (jm<  fully  iwikened  to  the  truism  that 
*cu-t>pciatioo  u  csMouai  to  succcaa.'    Thu  i« 
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fiHr  dcmoaBtrated  at  the  farmers'  institutes. 
OM  ffCM  .meeting  htit^  held  annually  in  each 
of  the  three  grand  dtvirions  of  the  Stater- 
Hast  Tennessee  in  May,  West  Tennessee  in  Sep- 
tember and  Middle  Tennessee  in  December.  It 
has  been  truthfully  said  that  there  is  a  "new- 
^>om  intelligence  in  even  the  most  secluded 
rural  districts*;  farmers  who  were  averse  to 
changing  methods  of  agricnltnre  which  have 
prevailed  for  ages  hare  awakened  to  the  sense 
of  isolation ;  they  are  discarding  the  old 
mcihods  and  adoptinR  the  new.  In  their  homes 
thiv  arc  cstahlishinK  new  conditions,  making 
them  places  not  merely  of  shelter  but  of  com- 
fort and  htxury.  The  tractor  and  the  auto- 
mobile are  rapidly  disptadne  the  old-time  im- 
plements and  the  bug^.  The  annual  value  of 
farm  products  approximates  $150,000,000;  value 
i.i  domestic  animals,  $107,000,000;  value  of  all 
farm  property,  $f)14.000,000.  It  is  worthy  of 
note  that  every  crop  scheduled  in  the  Federal 
census  is  ^own  to  some  extent  in  Tennessee. 

IndttstriM. — ^Although  Tennessee  has  alw^ 
been,  and  Mill  is,  essentially  an  agrictthnnl 
State,  the  progress  it  has  been  making  in  man- 
ufactures  stronf^ly  indicates  marked  pre-emi* 
nence  in  industries  in  the  years  to  come.  This 
pre-eminence  would  seem  to  he  a  necessary 
corollary  to  the  development  of  its  ^reat  natural 
resources;  and  it  is  to  be  noted  that  its  present 
progress  is  along  these  lines.  AnptmmuUir 
$175,000,000  is  the  capital  invested  m  TeoMMM 
manufacturing  generally. 

According  to  the  census  of  1909  the  total 
number  of  industries  in  the  State  of  Tennesset- 
was  4,609,  and  ot  these  1,917  were  represented 
by  establishments  making  lumber  aatd  timber 
products.  If  to  these  be  added  the  tndvilriei 
that  use  these  products,  such  as  car  and  cnr- 
I  riage  factories,  approximately  one-half  of  Ae 
,  Bianufacturing  establishments  of  this  State  de> 
pend  upon  the  natural  resources  of  timber. 
The  inference  naturally  is  that  Tennessee  is  a 
well-wooded  State,  and  such  is  the  fact.  Of  the 
more  than  26,000,000  acres  in  Tennessee,  approx- 
imately 15,000,000  are  woodlands.  Three  conn- 
lies  have  each  more  than  200,000  acres  of  virgin 
forests;  and  while  much  of  the  wooded  area 
of  the  State  is  second  and  third  growth,  there 

still  an  enormous  quantity  of  virpin  trees  in 
the  less  accessible  areas;  so  much  as  doubtless 
to  furnish  material  for  the  manufacture  of 
lumber  and  wood  products  for  many  years  to 
come.  Tennessee  has  $16,000,000  capital  in- 
vested in  the  timber  business  and  l,SOOyOOO 
board  feet  are  cut  yearly. 

In  value  of  product*-,  the  flour-mill  and  erist- 
mill  industry  siaiuls  hut  little  below  that  of 
lumber  and  tiniher  products.  The  soil  and 
'limatic  conditions  of  the  State  are  conducive  to 
lu  production  of  wheat  and  com;  but  this  in- 
dustry does  not  depend  upon  local  supplies  of 
raw  material;  for  much  wheat  and  corn  are 
shipped  into  Tennessee  mills  from  the  West 
the  Northwest,  and  the  milling  in  transit 
;  vilt!,:c  enjoyed  for  many  years  by  Nashville, 
1  cnncssee's  larpest  milling  centre,  has  tended 
o  atfanniate  this  industry  and  place  it  ttpon  a 
permanent  and  stable  basis. 

Other  manufacturing  industries  of  Tennes- 
see  in  the  order  of  their  importance  arc  :  Foun- 
dr>-  and  machine-shop  products;  printing  and 
publishing;  cars  and  general  shop  construction 
and  repairs  by  steam  railroad  companies;  oil, 
cottonseed  and  coke;  Iron  and  sled  blast  fnr* 


tuces;  tevtikik  and  a  ve^  large  list  of  other 
industries  afsregating  4,7/5  establishments  in 
1914  and  cnvMing  almost  all  nctides  manufac- 
tured tn  meet  the  ordinaiy  demands  of  modem 

life. 

The  summary  of  the  manufactures  of  Ten- 
nessee for  1914,  prepared  by  the  Bureau  of 
Census,  gives  the  following  statistics:  Number 
of  establishments,  4,775;  persons  engsaed  in 
mannfactttres,  88,514;  proprietors  ana  firm 
menfbers,  5.142;  salaried  employeos,  8,999; 
wage-earners  (average  number  employed  dur- 
ing the  year),  74,373;  primary  horse  power, 
286,857;  capital.  $2n.423.C)0(» ;  services.  $44,910,- 
000  (including  salaries  $11,828,000,  wages  $3^3,- 
062,000) :  materials,  $123,430,000:  value  of  prod- 
ucts,  $212,071,000;  value  added  fav  maHnfao* 
ture  (value  of  products  lem  east  of  materials), 
$88^*1.000. 

This  summan-  shows  a  consistent  increase 
in  the  census  report  of  1914  as  compared  with 
that  of  1909  In  the  order  of  their  importance, 
frcmi  a  percentage  point  of  view,  the  increases 
for  the  several  Items  named  are  as  foHows: 
Sabnefc  2&S  per  cem;  caftital,  25.9  per  cent; 
materials,  lA?  per  cent;  primary  horse  power. 
18.4  per  cent;  value  of  products,  17.7  per  cent; 
wages.  17.1  per  cent;  value  added  by  manufac- 
ture, 16.3  per  cent.  It  must  be  borne  in  mind 
that  the  United  States  census  with  reference 
to  mannfactures  excludes  hand  trades,  building 
tndcs  and  neighborhood  industries  and  takes 
aeeoant  only  of  cstablisliments  conducted  under 
the  factory  system.  Furthermore,  they  cover 
only  establishments  having  annual  products 
valued  at  more  than  $500.  The  four  large  cities 
of  the  State,  Nashville,  Memphis.  Chattanooga 
and  Knoxville.  have  more  than  one-fourth  of 
the  total  establishments  of  the  State.  In  these 
cities  are  moat  of  fbe  very  large  manufacturing 
enterprises.  i«sh  ns  the  following  in  Nashville: 
MilliuK,  piinting.  car-shop  construction,  stoves 
and  raiipes,  fertilizer,  tobacco  and  luniher.  In 
Memphis  lumber  and  allied  wood- working  in- 
dustries, industries  connected  with  cotton,  par- 
ticularly cottonseed  oil  mills,  molasses  nulls. 
In  Chattanooga  iron  and  steel  mannfactnres. 
hosieiy  mills,  Iniitting  mills,  wood-working 
plants.  In  Knoxville  marble  enterprises,  wood- 
working establi.shmcnts.  hosiery  mills,  knitting 
mills.  Spcakinn  generally,  the  outlook  for  man- 
ufactures ill  Tennessee  is  exceedingly  encour- 
a^ng.  and  it  is  likely  that  in  the  years  to  come 
this  State  will  be  a  very  large  manufacturing 
Stale.  This  result  will  be  brought  aboiu  largely 
by  two  causes,  cheap  hydro-electric  power  and 
proximitv  to  great  natural  resources. 

Transportation.-  Growing  out  of  the  agita- 
tion for  internal  improvements  about  the  year 
1830.  the  State  undertook  with  enthusiasm  the 
promotion  of  railroad  development.  The  Sottdl 
Carolina  Railroad,  chartered  in  1828.  the  con- 
stnictton  of  which  began  in  1829,  dottbtless  fur- 
nished an  impulse  to  the  movement  The  desire 
was  for  an  outlet  to  some  Southern  port  for 
the  products  of  ai^'riculiure  and  industr>-.  The 
first  railroad  chartered  in  the  State  was  the 
Memphis  Railroad  Company,  a  proposed  line 
from  Memphis  to  Pulaski,  on  12  Dec.  1831. 
The  line  was  never  built.  In  1836  the  Hiwasse 
Railroad  was  chartered  and  ground  broken  in 
1837,  probahlv  the  first  work  ever  done  on  a 
railroail  iti  •An-  Sl.ite  This  line  now  forms  a 
part  of  the  Southern  Railway  between  Knox- 
ville and  Chattanooga  and  w»s  coavlded  In 
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ISVt  Tr  IRt^  the  Nnshv^Ilc  and  OiatfaiuioRa 
K.iil[<i,i(l  C"inp.iii>  was  i  liiUtcrcd  ;ui'I  tin  track 
l><ri\\iiii  N'.i^h\illc  niwl  ("li.ut.iii(M>^a  was  lim&hcd 
in  the  fir^t  complcu-  line  uf  railroad 

fiperated  in  the  State.    In  a  ereat  COm* 

flMicial  oonvcntioo  w»s  held  at  McB^thif,  over 
nHhicli  John  C.  Calhoun  presided,  out  of  whkh 
grew  the  M<  nip!ii-  and  (  li  irlf  t'ln  RailfOedt 
now  a  part  m  ihc  .S"iiiti<iti  kailway. 

The  steam  railroad  iiulca^;c  <  !  the  State  for 
the  fiscal  year  ended  30  June  1914,  exclusive  of 
switching  and  terminal  cominnies,  was  4.105.55. 
or  IJbi  oer  cent  of  the  total  mikage  of  the 
United  States.  The  State  had  9.8S  miles  of 
line  for  each  htindrcd  square  miles  of  territory 
and  IM.42  rnili*.  of  line  tor  each  l(),(Km  in- 
hahttauts.    In  1S70.  with  n.ilis.  it  tanked 

IJth  in  its  ^oportion  to  the  total  mileage,  in 
its  Standing  in  this  respect  was  29tli, 
while  as  id  milaiKe  on  the  basis  of  territory 
it  was  28th  and  on  population  3Rth.  Prior  to 
the  Constitutional  Convention  of  1870,  the 
Slate  jiave  iarvre  aid  l(»  railroad  dev«  !■  pmcnt 
and  up  to  tin-  Ci\il  W  ar  period,  ha  !  i"iK  il 
bonds  for  that  purpose  amounting  tu  approxi- 
nately  $15,(X)(M)ua 

For  the  calendar  year  1914  the  Sate  levied 
taxes  aftainst  39  railraad  corporations,  havinf 
an  assessed  value  of  distriNutahle  and  localircd 
property  of  $*'<l,7S7,iV>  J3.  ui»ou  which  thi  tax 
for  State  purjuises  a!i>ne  was  $J17.7^^4<>.  I  x- 
duduig  the  special  excise  taxes  of  the  >;nvcrn- 
laent,  the  nilfoads  tn  the  State  pinr  in  annual 
taxes  aaprogmatcly  $448  per  mile  of  road.  The 
fix  railroads  of  tnr  State  operatin«r  or  eon* 
troHinR  more  than  50  miles  of  line,  and  which 
embrace  aliout  three-fourths  of  the  total  mile- 
age.  are  a-  '  II  vxs  l.nui^vilic  and  \';i^h\'lle 
Railroad  Comiiativ.  1.K.SS  miles.  iiirlu«linf;  the 
Nashville,  Chattanooga  and  Saint  Louis  Rall> 
way,  with  $H9  miles;  the  Southern  Railway 
Company.  9S5  mites,  inrloding  the  Mobile  and 
( )lii  >  Kailroad  Company  with  ll'^  miles,  and  the 


the  ininoi<;  Centra!  Railroad  Company  wi-S  '•" 
miles ,   the    TeiuicsSce  Central    Raur        t  a- 
pany,   with   2">4   miles;    the   Cincinnati.  Sri 
Orlean.s  and  Texas  Pacific  Railroad  Cmbtu-* 
with  143  miles,  and  the  Carolina,  Cancli^ 
aad  Ohio  Kailroad  with  55  ailes.  The  in-m- 
rates  of  the  State  are  eqaitabie  aad  the  ats- 
jority  of  the  railroads  have   i  m.iximnn  fay 
sender  rale  of  two  and  a  liali  cctit»'  fxr  m  r 
I'tjT  the  most  part,  the  railr<  ail>  are  a  *!>tin^  • 
an  unusual  dcKrec  in  the  dcvclopmcat  oi  -kt 
resources  along  their  hncs. 

The  street  railwav  anilcaim  ia  the  Stale  - 
1914  was  38^9.  and  nad  an  assessed  vahie  t  • 
taxation  of  S14/i<»7,.V<S  K'l 

The  Water-Power  Resources  of  Tennessee 
-    To  slate  in  definite  fi>;uri  n  the  amount  ••{ 
power  which  can  and  ulttmatcly  wtU  be 
lained  from  the  rivers  of  Teanesaee  b  an 
possibiUiy.    Aay  coaqwcheasiv*  sckcmc  * 
water-power  devetopmeni  omst.  for  its  muxA- 
tion,    tci'i  re   political    hotindaries       F    r  • 
reason  it  is  not  possible  to  sei^rewratc  ;hf  v. a:" 
V>"«er  resources  of  one  St.iti    from   ih  -.c 
the    neighboring    States.     Furtbcrmorc,  :.* 
quantity  of  power  to  be  abtained  from 
given  stream  is  wholly  a  qaemim  of  the  c»r 
of  possible  storage  of  water  in  rcserviiifs.  •V 
construction  of  which  forms  an  e-se'^nal  r- 
oi   the  water-power  de\  el<  pment     Th:*  ij*; 
tion  of  reservoirs  is  itstli    ■>m;i!e\    '.  r  - 
volvcs  questions   i>f   vested   rights,    the  a^n- 
cultural  value  of  lainls  to  he  tloodcd.  dK 
location  of  railroads  which  are  slreadr  so  «*. 
ated  as  to  render  a  (ireat  many  other*-'* 
.Tttnictive  water-power  prnjeetn  impossiWe  ' 
realt/ation,  and  other  questions  of      tech-  - 
nature  no  less  vital  to  even  an  estiniate   ••'  ~ 
amount  of  power  potential  in  a  single  n»rr. 

Such  figures,  therefore,  as  amy  be 
sentcd  arc  to  be  regarded  merclv  as 
and  die  following  tahie.  wMrh  has  been  f" 
piled  with  (Treat  care  from  all  the  data  StJir 
ahle«  must  be  so  interpreted. 


Xir^inia  Southwestern  Railway  with  101  miles; 
Summary  or  the  W.\Tn  Powni  Avaujmik  foa  DKViLorMBNT.  Wituout  Snaucc.  Waui.v 
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Locatii>a 


TrntiOBtr  RIter.   

Tcnnrs«r*  Rtv«r  

Ili«-av«<-  Rivrr  

fV  >-w  Rr.rr  

Chnch  HivcT   •  

Pkmvll  Riwr ......i. 

little  Rivet      

T'THr^  Rivrr  

Litili'  TermcN-,*'*  Rivor   ,  

Frr.M  !   Ilr  a  I  HlVtt   .....   

CHl  •  ("•«:!<     

A^ram*  Crrtrk  

Lititr  Piicm  Riw.   

KnlK.huckv  River  arwt  ln*>utMicB  

P»»:r"n  Rivwr   .  • 

Hnltt-n-.  Rivrr  

Sfxiili  Foflc  HoUi  t.  Kiv.  T 
W^Uutca  River  ftti  i  triSiitanr*          .  . 
Scrall  tritiuljiri<4  '■(  Tku:»-wv  River 
TViliutarir«  ff  Cttfii>'eH*n<1  ki\TT 
Miti'i  •>1ditir<r!«l  tUvams 
Str«ll  waUr  puwert  not  oMindered  \ry  Uoitctl  Stales 
Cc.ilnKiral  Survey  t      

T..t..l 

T"i*i  »Viit,»t'V  fi*  t»o-ihin1«  <>f  th»-  Uirie  ,    .  .1 


Fruni 
Prnm 
Ptrim 

Pr>-;. 

Fr->iii 
Prim 

Pfim 
Pn.m 
Pfrtn 
Fnm: 

Ft-..:-. 
Fr, 

Pr.-i! 
Fn  irn 


1  "Uii  I  to  <  '  <iO,ini .  .  . 
.n  »  >:.i  t    K ■     ■,  1 , X 
(K-ix-f  Rivrr  t    Si,.n-  Line, 
mnuth  t"  State  Line       . . 
KniMTv  Creek  to  Mate  LtM 

m  ,uth  (>i  SlAtc  Line  

m  lu'-h  t'l  •ouree   

irvnlth  t'^  wdrw  ...... 

r:  .  ii'.h  r  I  St.iti-  l.ine  

rnMutti  C'>  Stdte  Lane.  

miiuth  to  »r>urcc  

in'nilli  l»  »i'UTt>e   

nioutb  to  •oiiroe 
muutti  tM  8t«tc  l.ine. 
•u  .  jtli  t  .  !  -1,1 

■T  .M»h  f'l  S.ni?>-  f  '"k 
iiututVi  to  State  Line, 
nvuuth  t»  State  Line. 


• 
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ti 

m  M 

u 
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•  The  I'rite^  Sta'e%  !*iT*rv  iK"ei»j«  1 7S.n00 lKir«e  |v>i»er  i-.  th^Te^newe  Rteer  frotnCliMtao-kcat  K 

trip*:  birt  |tln<*narh  ««  «he  ia!ero.t<  of  na\-i<7*rri  w^iitrl  n'lt  t<enni1  »f  ihe  <tl'»etnf>in»wt  of  all  of  tllM  pn««r.  Ite  %0ir 
hren  T>  lut-M  t'»  Sll.O'lO.    Atvonliiiii  t<>  lh<-  frfrt     ihr-  ,(m-<  ■<4  wni'i—fi*  of  the  L'nilad  T 
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tuut*  >if  2$  hnr^  pf-wer  a'll  l«  t««  ;s.n  Hi  h  -ne  rower.    <  CV>mUt  "  Resource*  .i<  Tennr^aea,"  Val  t,  N-x  D.  ft 

I  «<  «hia  •ununarir  Ui«  Ufmt  b»»  bmm  •wtaostf  I*  WflOO  hum  | 


Digitized  by  Google 


TENNESSEE 


423 


The  total  amount  ot  power  which  a  cora- 
prehcmivc  plan  o£  development,  such  for  in- 
stance as  will  l>c  neccssiuted  in  the  future  bv  the 
exhaustion  of  cheap  coal,  will  render  available 
is  undoubtedly  more  than  double  the  above 
figure;  quite  probably  more  than  triple  the 
figure. 

Present  Dcvflopmrnt  — The  large  develop- 
ments already  completed  within  the  State  are 
comprised  in  the  following  table : 


indebtedness  was  converted  into  and  sold 
serial  bonds,  running  40  years  bearing  4 
cent  and  4'/j  per  cent  interest,  averaging  ^ 
per  cent  interest. 

Bonds  held  by  charitable  and  educational 
stitutions : 

5  per  cent  certificate*  ol  indetitcdncu . 

6  per  cent  c«rtif5c»tea  of  indebtedncs*  


$14, 

622 


)cr 


m- 

000 
000 


Total. 


$636,000 


—  s 


COMPANY 


ChMtaaooCa  and  Tennessee  Ri v-er  Poim  Co. 
TtttMHe*  Power  Co.  (tno  planU) 

Tennetsee  Eastern  Electric  Co  

WaUoga  Power  Co  


Location 


HalM  Bars  r.t. .  ..iz'j  

Parka  ville  and  CanqrCreak. 

Near  Greenville    . ,  

Near  Elixabethton  


River 


TenniMiBw . ..  jjJwi.i 
Oooae  . 

Nolichucky  , . 

Watat^ca  


Inttalled  capacity 

>      "1/  ir; 


58. SOO  hone  power 
,    4S. 000  boTce  power 
16.000  borae  power 
3 , 200  horse  power 


The  Tennessee  Power  Company  has  con- 
structed a  third  water-power  pl.int,  to  develop 
80,000  horse  power,  located  on  Caney  Fork,  a 
tributary  of  the  Cumberland  River. 

Undoubtedly  the  dominant  power  interests 
in  the  State  arc  those  of  the  Tennessee  Power 
Company.  This  company,  beside  owning  the 
three  water  powers  above,  leases  the  plant  of 
the  Chattanooga  and  Tennessee  River  Power 
Company  at  Hales  Bar.  owns  the  steam  power- 
plants  of  the  Chattanooga  Railway  and  Light 
Company,  the  N.ishville  Railway  and  Light 
Company  and  a  third  steam  plant  at  Cleveland. 
It  also  holds  an  undeveloped  water-power  site, 
above  the  two  already  mentioned,  on  the  Ocoee 
River.  It  has  the  most  extensive  transmission 
line  in  the  State.  This  line  connects  all  of  the 
power-houses  with  each  other  and  with  the 
cities  of  Chattanooga,  Nashville,  Cleveland  and 
Knoxville;  and  the  company  has  a  practical 
monopoly  of  the  power  business  in  the  three 
first  named  places  and  it  furnishes  power  to 
the  Knoxville  Railway  and  Light  Company, 
which  supplies  the  power  requirements  of 
Knoxville.  Its  transmission  lines  total  over 
300  miles. 

The  Tennessee  Eastern  EUectric  Company 
furnishes  power  to  Greenville,  Joncsboro  and 
Johnson  Cay;  it  has  steam  plants  at  Greenville 
and  Johnson  City  and  it  operates  the  street  car 
system  of  the  last  named  place.  The  Aluminum 
Company  of  /Vmerica,  operating  under  the 
name  of  the  Knoxville  Power  Company,  has 
constructed  a  series  of  water-power  plants  on 
the  Little  Tcnncs.sce  River  which  yield  ap- 
proximately 400.000  horse  power.  Of  these 
plants,  only  one  is  located^ within  Tennessee, 
the  rest  being  situated  in  North  Carolina,  but 
almost  all  the  power  is  utilized  in  the  com- 
pany's reduction  works,  located  at  Maryville, 
Tenn. 

State  Finances. —  I.  Bonded  Indebtedness 
of  the  State. —  Tlic  status  of  interest-bearing 
debt  of  State  up  to  1  July  1915  and  I  Oct.  1915 
was  as  follows: 

a  per  cent  temporary  loan  refunding  bonds. 

lTulyl915    $0.3R1.00n 

6  per  cent  temporary  loan  refundinir  bond*, 

lOct.  IVtS   1.400.000 

Short  term  notes,  issued  in  i9lS.  i  per  cent 

interest,  t  July  1915........   1.000.000 

Total  _tn,7»1.000 

July  and  October  1915,  being  maturty  dates, 
at  which  lime  refunding  was  due.   The  above 


2.  Stale  Tax.—  Both  personal  property  and 
real  estate,  35  cents. 

3.  Aggregate  assessed  fo/wo/ioH  of  properly 
in  Tennessee  for  1913-14  was  $.560,997,621. 

4.  Sinking  Fund. —  Upon  the  adoption  of  the 
serial  plan  of  retirement  of  bonded  indebted- 
ness, which  of  course  provides  for  the  semi- 
annual payment  of  interest  and  a  portion  of  the 
principal,  the  sinking  fund  plan  was  abandonetL 
The  interest  payment  and  proportional  pay- 
ment of  principal  is  stipulated  in  serial  plan  or 
contract,  which  obligation  cannot  be  postponed 
by  legislation  and  obviates  the  necessity  of  a 
sinking  fund. 

Assessment  of  1913-^14,  railroad,  telegraph, 
telephone  and  street  railways:  , 

Railroads   .  Si''  •«).  787 . 256 

Telephone  and  telegraph  ■  6.362,425 

Street  railways  14,607  . 188 

Increase  191 S  combined  propertiea . ,  i . . .        2 , 25:3 ,  OOO 

;:>■.:».<•   — 

Total.  ■  »1U.010.069 

■  no  I  fi       Tj(if!».?S  Vi 

The  estimated  value  of  propertv  owned  by 
the  State  in  1S83  was  $1,579,475;  estimated  value 
in  1914.  $5,316,378. 

Sources  of  Revenue. —  Taxes  on  polls,  on 
property,  on  incomes,  on  sales  of  land,  on  ex- 
ercise of  privileges,  on  litigations,  from  fines 
and  forfeitures,  from  merchants,  from  peddlers 
and  from  collateral  inheritance  tax.  All  taxes 
must  be  uniform. 

Exemptions. —  One  thousand  dollars,  per- 
sonal property,  each  resident  taxpayer;  United 
States,  State  and  municipal  property  not  used 
for  rental;  religious,  charitable,  scientific,  liter- 
ary and  educational  propertv,  subject  to  cer- 
tain minor  limitations;  agricultural  and  me- 
chanical associations  worth  less  than  $10,000; 
all  public  thorouRhfares  and  parks  dedicated  to 
public  use;  all  growing  crops,  direct  product  of 
the  soil. 

Banks  and  Banking. —  The  following  fig- 
ures largely  exhibit  the  condition  of  banks  in 
Tennessee  in  March  1916:  ,  ,.. . 

National  Sut*  ■  ^ 

Number  of  banks ....  i'.'.'j  .  107  ^ 

Capital  paid  in .    $14,570,000  $U,2t6.3!59  02 

Surplus  and  undivided  pro«U  8.71.S.000  .S.445,3T3  «.S 

Artmlcash   S.004.000  4. 126. 000  71 

Total  rrscrWB   18.569.000  26.684,IS3  41 

Dep.*its  ,...v^..-  76.035.000  74.712.165  89 

Total  resource^ , .....  v  .  y  ..  1 29 , 228 . 000  102 . 040 . 044  78 

Tennessee  has  a  modern  banking  law.  The 
St^t.9  banks  are  regarded  with  exceptional  cot\- 
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fidcncc  by  the  public.  It  is  optional  with  the 
Sutc  banks  to  assume  double  liability  of  itodc* 
holden.  The  Sute  under  its  oonititttiiMi  ctti> 
not  Dcoome  the  owner  in  whole  or  in  part  of 
any  bank. 

Government— The  "separation  of  the  powers 
of  government  into  leRislativc,  executive  and 

gdicial  departments  was  spedficaUyrccogmzed 
1776,  1834  and  1870;  and  the  1796  ooattilii- 
lioii,  alio,  without  meatiotting  it  lo  Ofgaaiset 
the  Kovemment.  Under  the  17716  eonttitntion 
the  leifislature  elected  the  ffovcmor,  who  wa« 
piven  no  veto  power  until  \S70.  Until  1853  the 
jiiiiv^i-s  of  the  priiuijia!  courts  were  elected  by 
the  legislature.  Not  until  after  1834  were  the 
justices  of  the  peace  elected  bv  the  people.  The 
North  Carolina  and  early  Tennessee  courts 
adopted  with  little  hesitation  the  docttiae  of 
ittdidal  review  of  Icgialatloib  The  power  of 
Ae  lc|idaRnv  Im  been  made  fliA}ect  to  gradu* 
ally  increasinf;  limitations,  both  procedural  and 
relaiinf;  to  the  variety  and  scope  of  its  enact- 
ments. In  1R70  the  reaction  against  the  arbi- 
trary acts  of  the  reconstruction  governors  re- 
sulted in  a  daenaac  of  dM  pmrart  accofdeJ  tfw 
ffoveraor. 

The  CMNliliition  of  Tenncttec  hat  reflected 
its  economic  and  social  histonr.  The  timpte 
agricultural  commonwealths  of  the  18th  cen* 

tury,  after  securing  the  people  a^inst  the  en- 
croachments upon  their  •rights"  which  had 
ben  me  so  fre<)ucnr  under  royal  Rovernors,  de- 
manded onlv  an  outline  of  the  frame  of  gov- 
ernment and  a  few  other  elemental^  proriffons 
such  as  the  regulation  of  the  suffrage.  The 
power  of  the  land  speculators  showed  itself 
clearly  in  the  requirement  of  a  specific  land  tax 
in  1796.  The  enthusiasm  for  internal  improve- 
ments was  apparent  in  the  constitution  of  1834; 
te.iftion  apainst  its  abuse,  and  against  prevalent 
careless  methods  of  dealing  with  corp<  rations, 
in  the  constitution  of  1870.  The  relative  de- 
cttnc  of  agriculture  and  the  vast  increase  of 
sUaing  andf  manufacturing  iatercstik  a*  well  as 
the  trend  of  population  aty>ward  furnish  the 
•conomic  background  for  a  new  convention. 

Bdncation. —  The  public  school  system  con- 
trolled by  a  State  board  of  education ;  the  de- 
nominational srho<iU  and  colleges,  the  private 
preparatory  sih  ■  's  a:.  !  the  several  city  sys- 
tems constitute  the  means  of  education.  Edu- 
cational upbuilding  has  been  marked  since  1873 
which  is  tic  time  of  the  bcsinaiag  of  the  three 
chief  agcndct  wHhia  ifce  Stat^  aamely:  (1) 
The  system  of  ptiblic  schools,  manguraled  by 
the  State  legislature;  (2)  The  establishment  of 
("■rorwr  PealMidy  College  for  Teachers  by  the 
Peabody  Hoard  of  Trust,  and  (3)  The  fonnditig 
of  Vanderbilt  University.  The  general  growth 
of  education  has  been  from  the  eastern  bound- 
ary of  the  State  toward  the  west.  Of  the 
three  grand  divisiona— East,  Middle,  Wcti  — 
East  Tennessee  has  had  the  highest  and  most 
general  development,  while  Xfiddle  Tennessee 
IS  second  an<l  \V  rsi  Tennessee  the  lowest 

Pul  U  ^  h mils  Thr  I  niversitv  of  Trnnrs- 
see  i'^  (hr  bead  of  the  public  sch uol  svsiem  with 
all   departments   located   at    Knoxvtlle.  CXCCpl 

the  medical  and  dental  colleges  which  are  at 
Ifcavhia.  The  department  of  agrirultorc  main- 
tains, jointlv  with  the  United  Stales  Depart* 
ment  of  ARrirulture  and  the  State  department 
of  agrictilture,  aa  cxteaiioa  diviiion  wfcidi 


takes  to  eveiy  county  experts  of  evctr  load 
needed  for  fun  development.  Farm  ociBoa- 
stratioa  aaeiMt  are  emploved  in  the  counties 
recdirlng  wit  service.  Support  is  received  f  roas 

the  Nforrill  Act  Fund  of  1890;  the  N'elson 
Fund.  .\ct  of  1907;  the  l-and  Grant  Fiin.1,  .Act 
o[  l.'^/ij;  the  Hatch  Fund.  Act  o:  ;n-7,  the 
Adams  Fund,  Act  of  1906.  and  from  ili<-  appro- 
priations of  the  State  legislature — aggregating 
an  annual  expenditure  of  from  |350jOOO  to 
1400.000.  An  attendance  of  1.000  atudenu  it 
aauntained  beyond  that  of  the  Summer  School 
of  the  South  which  annually  registers  1,500  at- 
ten<!.ince.  Control  of  tlic  ;:  :i  .tt-i;>  is  centered 
in  a  board  of  trustees  appointed  bv  the  gover- 
nor, one  from  each  CongriMlaBal  ifiiirkt  ol  ^ 
State. 

The  State  board  of  education  has  under  its 
dircctioa  the  normal  schools,  the  liigb  achoob 
and  denKntarv  schoob  through  the  ofSeera  of 

instruction.  This  board  is  appointed  by  rhe 
governor  and  consists  of  nine  member*,  with 
the  stipulation  that  not  more  than  thf  ' e  rr.'-m- 
bers  shall  be  from  any  one  grand  division  of 
the  State.  The  offices  filled  by  the  t>oard  are: 
The  State  superintendent  of  public  instruction. 
State  high  school  inspector,  pmUaats  of  the 
normal  sdiools,  teachers  of  the  normal  schools, 
supervisors  of  elementary  schools,  conductors 
■  t  teachers'  institutes  and  the  examiners  of 
teachers'  examination  papers  Other  duties  of 
the  bt)ard  are:  Examine  teachers  under  .i 
uniform  State  law;  examine  applicani<>  ft>r  'he 
position  of  county  suoerintendent  of  schf-  Is; 
apportion  the  school  tuad  as  outlined  by  law; 
adopt  schoolbooks,  both  elementary  and  Ugh 
school;  outUaa  all  courses  of  study;  certificate 
alt  teacher,  county  sttperintendcnts  and  trradtt-. 
ates  of  the  elemcntarv'  and  hiirh  schcK  U,  and 
to  issue  such  rrg\ilations  as  m.iy  be  needed 
iiixier  legal  provisions  in  the  k'eneral  MlgC^ 
vision  of  the  public  school  system. 

The  school  fund  it  derived  from 
levies,  which  vary  in  amount,  and  are  coUrcted 
bv  the  county  trtutees.  However,  oac  aati  oae> 
half  mills  on  the  dollar  of  assessed  property 
are  mandatory  for  all  cotmties  through  a  >tate 
enactment.  Also,  the  general  education  furrd 
estahhshcd  in  1900  prn\-idcs  that  AJ'  j  per  cent 
of  the  gross  revenues  of  the  State  be  expended 
for  school  purposes,  same  to  be  divided  as  fol* 
lows:  61  per  cent  for  elementary  schools  ap* 
portioned  to  the  counties  on  a  per  capita  basis; 
10  per  cent  fur  counr>-  supervisions,  coasoli- 
dated  schools,  industrial  work,  salaries  of 
county  superintendents;  6  per  cent  to  county 
high  schfKils;  2  per  cent  to  the  Cookeville  P  >!i 
technic  Institute;  1  per  cent  to  school  hbrartes 
IJ  per  cent  to  normal  schools;  7  per  cent  to 
the  Stale  University  A  poll  tax  of  S2  sup- 
plements this  fund.  The  aggregate  fund  it 
approximately  |8,000,000— apportioned  by  the 
State  Board  of  Education  to  a  school  popoiatsoa 
of  7SO.nOO  wSih  12.nnO  teachers  whose  avenupe 
salar)-  is  $50  per  month  fnr  a  term  of  l.V)  da>-* 
1  iir  normal  schools  a!<  mamlained,  one  of 
which  IS  for  negroes  —  with  an  annual  tiL«tai 
enrolment  of  2,>00  Seventy-one  ct>unties  oi 
96  have  county  high  schiMils  with  an  enrulaen: 
of  l2..=^0O. 

The  Roaiaa  Catholic  Church  mamount  £> 

KnKMal  scfmaK  with  4.170  pupils,  one  college 
r  boyt  with  ISd  studcata,  five  acadcarict  fat 
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iM  Willi  619  popUs,  two  orphan  zsykoM  with 
SB  oryham,  OMikinff  a  total  ot  5,464  yoong  peo- 
ple now  under  Caihottc  CBfC  OVt  of  a  CalBOlic 

popuUtion  of  ly.OUO- 

f'rn'Otf  SckooU. —  The  famous  Webb  SchonI 
at  Bdlbuckle  is  the  pioneer  of  college  preoara- 
lory  schools  in  the  territory  ipadiwest  ot  tht 
rmr  Ohio.  Othen  ol  the  hum  tjpe  whose 
special  purpose  it  to  train  1»oyi  for  eollcfre  are 
Branham  and  Huffhes  School  at  SprinR  Hill: 
MorKan  School  at  Faycttcvtllc ;  Hawkins 
School.  Galbttn:  <'asilc  Hcikrht*,  Lebanon; 
Battle  Ground  Acadcmv,  Franklin;  McTyeirc 
School.  McKenzie;  Mct'errin  Schcx)!.  Martin; 
Uaasev  School.  Pulaski:  Peuplcs-Tuckrr 
ScbOM.  Springfield:  Montgomery  Bell  Acad- 
•anr,  NuAvitlc:  Duncan  School.  NariiviUc: 
Bewen  School.  Naihvifle;  WaHaw  SebooC 
N'ashville;  Baylor  School.  Oiattanoopa:  Mc- 
CaUie  School.  Chattanoopa ;  Columbia  Military 
\cailcmv ;  L'liivcrsitv  Srhoul,  Memphis;  Sc- 
wance  Military  Academy;  Industrial  School. 
Huntingdon. 

Higher  ImstUutions. —  The  followinR  colleges 
arc  strongly  sttpported  and  enjoying  prosperous 
ateiaisti»ttoM:  Vamkriiilt  Umvcraity,  Nashr 
vile:  George  Pcabody  College  for  1VmIi> 
er»  (General  Education  Board).  Nashville; 
l  niver«.ity  of  Chattanoosra  (  Mi  tln.<ii>t »  ;  Car- 
son-Ncwm.Tii  CotU-k'c,  It  tTct  ■-(^n  t"ii>  (  Bap- 
tisi)  ;  Milligan  College  (Disciple).  Tusculiim, 
<  Prcshvterian ),  Grcrnevillc;  \\  ashinpton  Col- 
kgc  <Presb>terian)  ;  University  of  Tennessee, 
KaoxviUe  ( State  >  :  Cumberland  University, 
LeheuMMi  (Presbyterian)  :  Southwestern  Preriar- 
trrian  Ifniversity.  Garlcsville  ( Presbyterian) ; 
I'mrn  Untvcr^if\.  larki^on  (Baptist);  Tennes- 
see CoIlcK'c.  Munrccslxiro  (Baptist);  I'niver- 
sity  of  the  South.  Sewanec  (Kpiscopal)  ;  Mary- 
vtlle  College,  Maryville  (Presbyterian);  Col- 
lege of  the  Christian  Brothers,  Memphis 
(K.  C);  Saim  Cecilia's  Academy.  Nashville 
(R  Ci:  Sacred  Heart  lostitBtcv  Ifcnphb. 
<R.C). 

Immlcr  Cottftet. —  Several  institntions  have 

onranited  regular  junior  college  curnniLi  as 
follows:  VV'arH-Relmonf.  Nasnville:  Bnfnrd 
College,  Na*hville.  M.irtiti  rnllcsrc.  I'nl  i-ki  ; 
Hiawassee  College,  Madisuflville,  and  the  State 
normal  <.ch<olt  at  littrfrtcriwro,  Johnaon  Qtjr 
ttid  Mcnphit. 

Hioktr  luttUmtiont  for  Neffroes  —  the 
hiffhesi  standards  of  efficiency  are  attained  in 
the  colored  institutions  which  lake  their  place 
atonKside  similar  schools  for  the  white  race. 
Fi«.k  l'nivrr*itv,  N'ashMlIe  ( ron(rret;ational )  ; 
Roger  \'.  I'luv  N.ishvillr  /Baptist):  Walden 
University.  Nashville  (Methodist):  Lane  Col- 
W|{e.  Jackson  (Mclhodi*tt;  Knoxville  t  ojlc^re; 
Tttracr  College.  Shelbyvillo;  Industrial  Normal 
ScfcflMA  NashviUe  (State ) ;  Academy  and  Indtis- 
trial  School  of  the  Immanilaic  Mother,  Naab- 
viHe  (R  C  ) 

Charitable  Inatitntions.—  The  Toliowintr  in- 
stitutions receive  their  -uppdrt  from  the  State: 
The  Central  Hospital  for  lfi«iane  lenled  near 
Nashville:  the  \\Vstern  Hospital  for  Insanc 
InCattd  at  B<>It\cr:  the  E;isicrn  Hospital  for 

faMBMe  loeated  at  fiearden;  the  Reformatory 
for  Bojr*  located  near  Nashville:  the  Tewnes- 

»«e  Industrial  Schr>o?  located  near  Nashville; 
the  Tennessee  Confederate  Soldiers'  Home  at 
HafiUge;  three  of  the  fairger  coontie^  in 


Teimessee  have  their  own  indnttrial  schools, 

namely,  Shelby,  Knox  and  Hamilton. 

Thr<  iii^hoiif  the  State  arc  a  prcat  many  in- 
stitutions Mhich  derive  their  supiKir:  throuK'h 
voluntary  contributions  from  itnlr.  iduals.  or 
through  societies  organized  for  that  purpose, 
SQch  as  the  Masonic  Home  located  near  Nash* 
ville.  the  Odd  Fellows  Home  at  Clarksville 
and  Ae  Old  Woman's  Home  at  Nashville. 
Many  counties  in  the  State  maintain  charity 
institutions  such  as  county  asvlums.  poor- 
houses  The  State  has  aho  in  the  past  pi%en 
aid  to  private  institutions  such  as  the  Ten- 
nessee (Children's  Home.  Finding  SodCty  and 
the  School  for  BUnd  Girls. 

Penal  lastitntioBs.—  Penal  institutions  are 
the  pcailcatiary,  or  State  prison,  to  which  per* 
soot  convicted  of  felonies  are  sentenced:  and 
etfumy  jails  used  for  the  detention  of  pei^ns 
awaiting  trial,  or  those  who  have  been  convicted 
of  felony  and  are  temporarily  held  until  tht  >  may 
he  conveyed  to  the  penitentiary.  Sentences  for 
terms  less  than  one  vear  arc  to  the  county 
jail,  and  persons  finerf  by  the  criminal  courts 
and  failui^-  to  pa\  !>uch  fines  ate  idso  im- 
prisoned therein.  Under  the  law  a  eoanQr  nil 
may  be  declared  to  he  a  wothhonse.  in  wwdi 
case  the  pri«)ncrs  may  he  worVed  on  the  high- 
ways duriuK  the  term  of  their  sentences,  or 
until  their  fines  shall  Ik-  paid  accordini:  to  a 
schedule  of  valuation  placed  upon  their  lalor. 
The  cities  also  h.ivr  workhouses  for  the 
punishment  of  infractions  of  city  ordinances 
anthortted  Ijj  Sute  law.  Workkoase  ptiaonert 
ma^  be  traMfcned  from  one  county  to  aiH 
other,  and  hence  the  hihor  of  prisoners  from 
several  counties  may  l)e  applied  to  hiehways  in 
one  county  together,  an  arrangement  due  to 
the  fact  that  in  most  Qomties  there  are  veiy 
few  county  prisoners. 

The  penitentiary,  or  State  prison,  was  es- 
tablished under  an  aa  passed  in  1829,  and  be« 
gan  to  receive  prisoner*  In  1831.  It  was  con> 
ducted  under  the  direct  management  of  the 
State  imtil  1R70.  except  when  held  by  the 
I'nited  S'.ircs  militars  forces  from  1*»2  to  ll¥>5. 
and  except  when  under  an  a^«rirtive  lease  in 
Isktr  ^j8.  From  1S70  to  IW;  the  lease  ^..-rm 
was  in  force,  althouph  the  State  at  the  same 
time  employed  a  suprnntendent.  wardens  and 
phvsidans.  to  k>ok  after  the  interests  of  the 
prisoners  and  State,  as  srell  as  contd  he  done 
under  the  »)*stem 

The  act  of  1803  pro\ided  for  a  chanpe  to 
the  State  account  s\>.tcm.  with  a  provision 
pcrmittinR  the  hiring  out  of  a  part  of  the  con- 
victs at  the  main  prison  iitidrr  crntr.icts  for 
labor  by  the  day:  also  for  the  purchase  of 
farm  and  coal  lands.  A  farm  of  l.lOO  acres, 
lying  in  a  large  bend  of  the  river  six  miles 
lilelow  Nashville,  was  booitht  and  a  commodious 
modern  prison  was  erectrr!  thereon  I.,ater 
2.400  acres  were  added  to  this  prison  farm 
For  coal  mininv  purposes  the  State  ptirrh.nsed 
the  Brushy  Mountain  tract  of  12,01)0  acres  in 
Morgan  and  Anderv^n  counties,  and  later  pur» 
chased  •Herbert  Domain*  of  10.000  acres  In 
Bledsoe  and  partiv  in  ( timberland.  While  and 
Van  Buren  counties  This  latter  tract  Is  sup* 
posed  to  contain  eood  coal,  but  it  luw  not  heen 
opened  Tn  the  same  act  the  State  is  fo^^!d• 
den  to  mine  bv  convict  la^or  except  in  the 
State's  mine.   A  large  number  of  convicts  are 
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cmplojred  at  Bniabv  Jhlountain.  the  number  on 
1  pec  1914  bdoff  616k  wlutc  th  >  c  in  the  main 
ftriloa  at  the  nme  tiose  were  1.^;  lotaL  1339. 
White  convicts  were  651.  colored  \206.  Fe- 

malr*  (\2.  all  at  Nashville 

At  the  main  prisun  twu-ihinis  of  the  con- 
victs arc  employed  in  mamiiaitiifc,  Mack- 
smithing,  farming;,  clerical  and  dumcstic  wurk, 
etc.,  under  direct  management:  one-third  arc 
similariy  employed  under  contracts  Mith  out- 
side parties,  hut  all  arc  kept  under  the  eye  of 
trusted  Stale  officials  to  see  that  the  huinaiie 
provisions  of  the  law  are  carried  out. 

During'  1015-16  2flO  con\irts  were  hired  to 
CamplicII  County,  and  50  to  Williamson,  and 
employed  in  wurkiii^;  •  !)  public  roads  at  10 
cents  an  hour.  This  new  departure  seems  to 
be  successful:  there  is  a  strong  movement  so 
to  employ  the  mass  of  the  coovicts  in  the 
future.  The  ^determinate  Sentence  Law  is  in 
force. 

Tn  191 S  an  act  was  passed  creatins  the 
Board  of  Contro!,  wiih  its  otTice  at  Nashville, 
uhcrel>y  the  se\cral  puMic  institutions  of  the 
Stall,  a--  the  priiitrntiary.  State  Reformatory, 
Tennessee  IiHhi>tr;.il  Srlxxil.  asylums  for  the 
insane,  deaf,  dum!'  .tnd  hiind  school^  are 
brought  under  One  board  for  their  better  and 
more  uiufiimn  manammenL  The  statistics  of 
the  operations  of  ub  board  have  HOC  been 

issued  for  1015-1& 

Fur  .1  tuinil'cr  of  years  following'  \^)7.  when 
the  new  s>>tcm  lor  the  prison  went  into  ctltct, 
profits  OM  r  expenses  were  large,  often  ruiiimi.; 
over  $200,000  net  pro6t«  a  year,  but  in  more 
recent  years  the  recciipu  have  not  much  ex- 
cecded  expenses. 

While  the  coovicts  were  employed  under  the 
lease  system  an<l  many  of  them  confined  in  the 
old  prison  which  was.  from  1887  to  IW,  within 
the  city  limits  of  Nashville,  the  dculi  r.iio  w  is 
hish.  fwinK  at  limes  over  3  per  cent:  the  re- 
port to  the  end  of  1914  shows  a  death  rate  of 
9J  per  cent 

There  are  two  insiitndons  which  are  semi- 
Mial  in  character,  the  Tennessee  Reformatorv 
tor  Boys  and  the  Tennessee  Industrial  Sk-hoof. 
The  reformatory  is  in  a  different  part  of 
Davidson  Coiiiitv  from  the  main  prison,  l-ul  is 
in  a  vv.iv  ri.imcctetl  with  it.  and  to  it  arc  i"om- 
mutcd  yuuiiK  convicts  with  a  view  to  reforma- 
tion and  schooling.  The  judges  of  the  Crimi- 
nal Courts  may  send  any  convict  imdcr  18 
years  of  age  to  this  reformatory,  and  nearly 
all  such  are  so  disposed  of.  The  popublion  of 
the  reformatory  is  497. 

The  industrial  school  is  di  ^ik'titd  ft>r  the 
care  of  yoonj;  jM-rsoiis  who  .uc  without  the 
Care  of  Kuardians  kt  proviiIc:it  parents  and 
such  as  are  found  wandciin^  or  loitering  in 
company  of  evil  repute  Tlic  pupils  or  in- 
mates of  the  industrial  school  munher  S60. 
Several  different  counties  maintain  institutions 
of  the  same  kind,  and  they  are  recOK'nired  by 
the  courts.  The  <hscipline  it  of  Rrcat  value, 
and  there  are  many  pupils  who  have  not  l>cen 
placed  in  the  school  hy  reason  of  any  com- 
plaint aKaitiit  them 

The  act  of  1911  e&tablisbc*  the  Juvenile 
Court  and  ditides  young  ofFenders  and  un- 
foriunaie%  into  two  main  rbsscs,  nameiy,  de> 
liwtticni  and  drpeadeitt.  Delinquents  arc  those 
who  have  cMomitted  some  penal  offense,  while 


dependents  are  such  as  have  been  mcMioned 
herein  in  connection  with  the  industrial  sdwoL 
llie  heads  of  the  Juvenile  Couru  in  the  laiKcsi 
dties  are  the  city  judges,  but  in  nearly  all  the 

countie  s  this  pcjsition  is  asbiK'ncd  to  the  )ud.;e 
or  ch.iirinaii  of  the  County  Court  No  pcrvsi 
under  the  a^e  of  10  years  can  now  be  in«l  and 
sentenced,  in  the  first  instance,  to  the  peni- 
tentiary, jail  or  workhouse,  it  lictng  the  Aujf 
of  the  judge  of  the  Criminal  Court  whenever 
a  person  of  stich  age  is  indicted  to  turn  andi 
youth  over  to  the  Juvenile  Comrt-  The 
juvenile  Court  shall  send  him  u>  the  reforma* 
tory,  industrial  schonj  .,r  other  institution  of 
the  kind,  or  in.iv  coninm  luni  to  the  care  oi  a 
guardian,  lor  .»  defiiute  period;  and  shall  re- 
tain supervision  until  the  ^outh  shall  Ik-  <>f  awe 
The  person  accused  has  free  legal  counsel,  an  1 
his  parenu  may  defend  ior  him.  if  the  joudi 
prove  totally  intnciablc,  after  due  effort  at  ref- 
ormation, he  may  he  tried  later  as  any  other 
criminal  and  sentenced  to  prison.  By  the  act 
of  1915  capital  puiiislimcnl  was  al>ohshed 

Archaeology.  Iwluhic  and  palaoluhxt  Mm 
— When  and  from  whence  primitive  man  fir»4 
came  into  the  socUon  now  known  a* 
Tennessee  is  still  undecided.  It  is  claimed 
and  also  denied,  that  remains  of  man  of  same 
geological  age  and  cuhure  as  that  of  the  cariie«* 
and  rudest  of  eolithic  and  paLTolithic  man  of 
Eurcjpe  have  l>ecn  i  >uih1  m  several  sections  of 
the  United  States,  hut  no  well-authenticated 
rinds  of  such  have  been  made  in  Tennessee 
If  eolithic  or  paUoolithic  man  ever  existed  in 
this  continent,  the  caverns  and  rock-shcUccS  of 
the  Clunberland  and  Tennessee  valleys  offiercd 
ideal  phces  for  their  abodes.  These  trcrc 
about  the  right  distance  below  the  great  ice 
fields  —  which  reached  to  ih»*  ''Miio  River,  at  or 
luar  the  end  of  the  last  v-re.it  Ice  .Xfc  —  lo 
otTer  practic.tlly  the  -.irne  c!im,iii  am!  shc!"cr  in 
which  eolithic  and  pakeolithic  man  were  found 
_  in  Europe. 

The  AfoMHd  Builders  —  Formerly  it  was  be- 
lieved that  the  ancient  mounds  and  iortificaiioo« 
of  this  section  were  built  hv  a  losy-%ani|hed 
people,  of  lighter  complexion  and  Afferral 
race  fn>m  the  Indians  This  IK-Iicf  oncuiaicl 
tioni  some  of  the  early  Indians  ttlhn^:  \ht 
whiles  that  the  Indian',  did  not  1  uiM  he 
mounds,  I'Ut  they  were  l>ui!i  l<v  an  earlier  wluie 
race,  who  live<l  here  l  eiore  the  Indians  came 
and  the  Indians  cooqucxcd  and  exterminated 
them.  Modem  research  has  proved  this  to  be 
untrue.  It  is  now  well  established  that  these 
(treat  earthworks  were  biult  by  Imfiauk 

The  contents  of  these  mounds  show  them 
lo  have  been  erected  by  men  of  the  same  hat<«^« 
of  life,  same  de>:ree  of  barf  ansm.  same  reli- 
gious customs  a>  the  lndiali«>  f  ^und  here  by  tiir 
first  whites.  In  fact  manv  of  these  mounds 
lain  articles  of  turM>ean  make,  which  the  lit- 
dians  had  ^obtained  from  the  whites.  |>tS(i>» 
in  1540  found  the  southern  Indians  using  the^ 
mouiMls  for  siie»  fur  their  religious  nou»e^ 
and  for  the  roidctues  of  their  chief  men 

Scattered  aton»<  th<  larRcr  water  cuur»es  <>( 
Tennessee  are  profoMv  over  100  tif  thr»« 
ancient  mounds  Ivach  mound  is  UMuih 
accompanied  by  a  viltaKe  kite  and  hnmlreds  of 
ancient  gra^rki.  These  rcmasns  are  of  wi<kl]t 
differem  a.  vh  and  show  somewhat  diffrrcnl 
artifact*  and  cutumis.  It  is  probably  trac  thai 
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•here  are  as  many  ancient  Indian  graves  in 
Tennessee  as  there  arc  white  graves  The 
andent  population  of  Tennessee  was  prot>al)ly 
never,  at  any  one  time,  over  20,000;  but  In- 
dians have  roved  over  this  section,  changing 
tcwn  sites  in  some  instances,  for  several 
thousand  years,  giviny  rise  to  the  many  re- 
mains of  widely  different  ages.  * 

Plipcipal  Indian  Tribea.~Al  the  time  the 
whites  first  visited  this  section  Cherokecs, 
Shi  nr  .ui(!  Chickasaws  were  the  prtnctpal 
tnljt>  uUial'iiing  Tennessee. 

The  CVjtTi  I  i  rj. — -The  Chcmkccs  were  a 
strong  separate  tribe  of  the  Iroquoian  stock. 
They  at  one  time  held  the  entire  southern  Al- 
legbeny  refpeo  in  southwestern  Virginia,  western 
North  Carolina,  west-South  Carolina,  northern 
Georgia,  northeaster i»  Alattama  and  East  Tenn- 
essee. Dc  Soto  found  ditm  in  ihis  section  as 
early  as  \>U)  and  they  probably  had  Itcen  bcic 
long  before.  The  Cherokecs  also  claimed  all 
the  land  between  Tennessee  and  the  Cumlier- 
land  River  and  on  to  the  Ohio  River,  but  had  iew 
or  no  towns  in  tiiat  region.  The  Cherokecs 
aided  by  the  Chickasaws  drove  the  Shawnocs 
from  the  rcj^'i^n  arinnul  Nai>h\ille,  alxiul  the 
year  1710  The  Shawnces  gradually  moved 
north  of  the  Ohio.  The  feud  between  the  Chero- 
fcees  and  the  Shawnccs  amtinning,  both  parties 
Ceased  to  hunt  or  live  to  any  large  extent  in 
the  disputed  territory  in  Middle  Tennessee.  So. 
for  nearly  60  years  after  1710,  this  fertile  sec- 
tion was  unoccupied  and  became  fuli  of  game. 
The  whites  were  attracted  by  the  game,  rich 
soil  and  comparative  freedom  from  Indians, 
and  began  settlements  under  General  Robertson, 
at  what  is  now  Nashville,  about  1779.  The 
Cherokecs  were  gradually  forced  to  give  up 
dicir  lands  and  emigrate  t/o  Texas  and  the  In- 
tlian  Territory,  while  a  ftw  ronained  in  the 
mountains  of  western  North  Carolina,  and  1,376 
are  now  living  on  Qualla  Reservation  in 
Swain  County.  N.  C.  and  300  on  Cheowah 
Reservation  in  Graham  County.  X.  C. 

Tlir  Slumnnw. —  The  Shawnccs  ha\c  a 
most  iiucrcstiny:  history.  They  cirii;ina!ly 
caxnc  from  the  north  and  were  of  Algonqnian 
stock;  In  die  year  1669  when  we  first  begin 
to  have  any  autlicntic  history  of  them,  we  find 
a  pan  of  the  tribe  living  in  the  Otmherland 
Valley  in  Middle  Tennessee,  and  ranging  from 
the  Tfiincssce  River  ton  the  south  to  the  Ken- 
tucky River  on  the  north.  (Jne  of  their  prin- 
dpal  towns  w<ts  on  the  present  site  of  Nash- 
viUe;  another,  and  carher  one,  at  what  is 
now  Castalian  Springs,  in  Summer  County, 
Tenn.  The  Shawnees  at  this  time  were 
livinL'  in  friendship  with  the  Cherokecs,  and  it 
is  claimed  by' the  Cherokecs  that  the  Shawnees 
were  occupying  this  territory  by  their  per- 
mission. About  1707  war  arose  Uiween  the 
Sbawnees  and  the  more  powerful  Cherokees* 
In  ronscqircncc  small  l)odics  of  Shawrres  were 
continually  k^ivine  and  seeking  their  Iriends 
and  kiiulred  north  of  the  CJhio  l\i'.  i  r  The 
last  of  the  Shawnees  loft  in  the  Cnmiterland 
Valley  attempted  to  ]r:i\c  their  hooie  at  Nash- 
ville, and  join  their  brethren  in  (he  north  about 
1710.  These  were  amhu«(hed  by  the  CheroVees 
and  their  allies -- the  ("hlckasaws  -  i'U  Cum- 
berland River  just  alxtve  the  mouth  of  the 
Harpeth,  and  practically  all  this  body  of  Sliaw- 
nees  were  slain.  Some  of  the  3hawnec$  frcMn 


the  Cumberland,  after  Hvin;^  for  a  time  in 
Kentucky,  formed  a  settlement  at  Shawnce- 
town.  III.  About  1730  these  removed  to  Ohio 
and  joined  other  Shawnees.  About  1750  diese 
western  Shawnees  were  joined  by  the  eastern 
branch  of  the  tribe  This  eastern  f  ranch  had 
originated  in  the  iiorth,  later  emigrated  to  the 
headwaters  of  the  Santec  and  Pecdec  rivers  in 
S^ulh  Carolina.  Gradually  driven  thence  by 
the  warlike  Catawbas,  during  the  period  1090 
to  1720,  they  drifted  north,  building  the  old 
Shawnee  towns  of  Winchester,  Va.,  and  Old- 
town,  Md.,  on  their  way.  They  finally  es- 
tablished themselves  in  Lancaster  County,  Fa. 
They  made  a  treaty  with  William  Pcnn  in 
1701.  It  is  said  they  had  a  copy  of  this  treaty 
50  years  later.  The  eastern  and  western 
branches  of  the  tribe  haxin^  joined  in  Ohio, 
they  became  the  allies  lof  the  French,  and  for 
ncirly  40  years  were  constanrly  at  war  with  the 
En^flish,  JOT  the  citizens  of  the  newly-formed 
Umted  States.  Many  of  the  expeditions  sent 
to  ibe  country  north  of  the  Ohio  during  the 
War  of  the  Revolution  were  against  the  Sliaw« 
nees.  and  most  of  the  bloody  wnrk  in  northern 
KcJitucky  was,  done  by  the  Shawnee  s  When 
peace  had  been  declared  after  the  War  of 
Revolution  a  considerable  body  accepted  the 
invitation  of  the  Spanish  government  to  set- 
tle near  Cape  Girardeau,  Mo.,  in  what  was 
then  Spanish  territory.  Another  party  of 
Shawnees  settled  on  White  River  in  Indiana. 
From  this  last  section  of  the  tribe  sprang  the 
great  Tccumsch  and  his  twin  brother, 
Tenskwatawa.  the  Prophet.  The  Prophet  was 
defeated  by  Harrison  at  die  battle  of  Tippe- 
canoe in  IRIl.  The  warlike  spirit  of  the  Shaw- 
nees was  i)rokcn  by  this  o\ erwhclmint;  (letcat. 
About  1825  the  various  section.s  of  the  tribe 
began  moving  west  to  a  reservation  in  Kansas. 
About  1845  a  large  part  of  the  Kansas  section 
moved  to  the  Canadian  River  country  of  the 
Indian  Territory. 

Military  History. —  Tennessee  is  desi^^'natcd 
the  "  \  (ihintecr"  State — -rt  name  acquired  in 
the  war  with  Mexico  Her  military  histor>'  be- 
gins at  King's  Mountain  during  the  Revolution. 
Creasy  in  his  'Fifteen  Decisive  Battles  of  the 
World.'  says  the  battle  of  Saratoga  is  the 
decisive  one  in  our  Rcvolutionar>'  struggle; 
if  that  is  so,  King's  Mountain  is  second  in  im- 
portance to  that  engagement  alone. 

This  4nttle  was  fought  on  25  Sept.  1780. 
The  force  was  under  the  command  of  Cols, 
ohn  Sevier,  Isaac  Shelby  and  William  Camp- 
ell,  and  composed  entirely  of  East  Tennessee 
mountainrers.  who  rendezvoused  at  Sycamore 
F.ills  on  the  \\\itani:a  River,  several  days  be- 
fore their  departure  to  intercept  the  British 
forces  under  me  command  of  Col.  Patrick  Per* 
gttson,  who  was  advancing  from  the  Carolinas 
to  join  the  army  of  Lord  Comwallis  in  Vir- 
ginia. The  victory  of  the  Teimr';?c:ins  w  as  com- 
plete. Ferguson  was  killed  and  his  vvli'de  army 
either  kilKd  or  captured.  His  sword  .and  sash 
arc  among  the  relics  in  the  Tennessee  Historical 
Society  at  Nashville,  also  the  gun  with  which 
he  was  killed.  This  battle  prevented  the  junc- 
tion of  the  two  British  forces  and  hastened 
the  surrcndi  r  <>f  Comwallis  to  Cenrr.d  Wash- 
ington at  Yorklown,  which  tuded  the  war  and 
gave  us  our  independence. 

Tennessee  became  a  State  in  17%.  Since 
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that  date  it  has  taken  an  active  and  leading 
part  in  all  the  wars  in  which  the  country  has 
been  etiKaKed.  In  \hc  War  of  1812  she  fur- 
nished 2><.(H)0  .flops  and  had  double  the  num- 
ber oi  an\  <i;biT  Si.ite  iti  the  battle  of  New 
Urle;ins,  fought  by  General  Jackson — one  of 
her  sons  — on  tbc  8  Jan.  1815,  in  which 
the  British  connnander.  General  Packcnham, 
was  killed  In  the  several  Indian  wars  enst 
of  the  Mississippi  —  in  the  Sutes  of  Florida, 
(ietirgia.  Alabfuna  and  Tennessee  —  she  fur- 
nished nearly  all  of  the  soldiers  engaged,  as 
well  as  the  commanilinw  otticcrs  —  Jark*on, 
Houston,  Coffee  and  <  armll  The  hapj)y  end- 
ing of  these  wars  Ka\  c  peace  and  securtty  to 
Hit  and  property  to  the  people  of  these  States 
aninst  tne  torch,  tomahawk  and  scalping  knife 
of  lh«  cmel,  treacberoas  and  relentless  savage 

The  principal  battles  in  these  Indian  wars 
were  Taltahatchee.  Tuscaloosa.  Etnurkfau, 
EroKx-hapco,  on  the  T.ilI:ii>oo-a  Rivi  r.  .'oid  the 
dcnsuc  hattle  of  the  H  r>cshoe,  which  ended 
the  Crvck  W  ;ir  —  tluir  noted  ddiief  Vid  letdCT, 
Red  Eagle,  being  captured. 

The  next  HiUc  ill  hcr  Olffilary  history  is 
the  port  she  took  in  dM  Mexican  War  of  the 
4iri.  Under  pvdamntioa  of  President  Polk. 
Gov.  Aaron  V.  Brotnn  caBcd  for  the  cnli^- 
ment  of  2J0O  troops.  The  nnmber  of 
30.<KX)  immediately  responded,  which  pave 
gave  to  her  the  title  of  the  "N'olunteer*  Slate. 
Two  n icinu-iit >  of  ini.mtry  wire  accepted,  the 
First  Tennessee,  under  Col.  William  B.  Camp- 
bell, and  the  Second,  under  Col.  William  T. 
Haskell,  together  with  several  cavalry  com- 
panies. She  furnished  one  major-general. 
Gideon  J.  Pillow.  The  principal  battles  in 
which  her  troops  took  part  were  Ccrro  Gordo, 
Owruhu>co,  Molino  dtl  Rev  and  Chcpiiltcpec, 
entcrifi>;  the  city  ot  Mexico  under  the  com- 
mand ot  (ien  \\  intu  ld  -Scott.  During;  our 
Ci*il  \\  ar  Tennessee  was  one  ot  the  principal 
battle' grounds,  Virginia  being  the  other  Her 
geographical  linuts  and  location  between  the 
two  contending  sections  —  extending  rhomboidal 
in  shape  —  nearly  500  miles,  from  the  Great 
Smoky  range  on  the  east  to  the  Mississippi 
ki.ci  on  the  west  —  rci-c^'arily  made  her  soil 
thr  th<.itre  oi  action  of  the  two  hostile  armies 
and  for  numerous  raids  and  engagements  of 
cavalr)  and  mounted  ititanrr>  ot  both  sections. 
The  result  was  there  wi  ti  engagemcntj»  or 
afiairssit-arms  within  her  torders,  more  than 
in  any  other  State,  dunng  her  fighting  period, 
from  12  Dec.  1861,  when  me  first  dash  ot  arms 
fx-curred  at  Morrtsiowa  ia  East  Tennessee, 
till  the  last  ensagcuMat  CO  12  jtnc  IttS  at 
Plum  Hutte 

These  atTairs-at-arms  include  such  conflict« 
as  the  laliiis  of  Forts  Henry  and  fKmelson  — 
the  former  on  the  Tetincssee.  the  latter  on  the 
Cumberland  ^  Shi loh.  Murfreesloro,  Fort  Pil- 
low. Ishind  Ten.  the  naval  luttle  at  Memphis, 
the  two  battles  of  Missionary  Ridge^  the  cwsinc 
scenes  of  Chirkamauga  and  the  battles  of 
Franklin  and  Nashville  in  December  lSf>4 

Her  revimetits  of  infantr>'  reached  the  num- 
ber ot  84  Tin-  Iot.il  luini' '  r  /if  u<x)()^  luini-licd 
to  K,  th  armies  were  U.^.iiH).  iH'"*)  "t  v^hich 
were  in  the  Vniim  army  She  h.^d  27  revtiments. 
15  baltahs»n*  and  b4  miscellanroiis  crapaiiies 
nf  cavalry,  m4kinK  a  total  of  I2()  cavalrv  com* 
mand*  and  2K  r«impa'ue\  of  Inrht  or  field  ar* 
til^ity;  thus  shi'wing  that  TennesMC  furm>hed 


more  soldiers  during  oar  Qvil  War  tins  aa|f 
other  Southern  State.  North  Ctfofina  ftsmilh* 
ing  a  few  thousand  more  to  the  asmict  of  the 

South  than  she  did. 

She  IkhI  in  active  >^er\ice  1  lietitenant- 
gcneral,  9  major-generals.  .^J  brigadier -gen- 
erals and  153  cokmels,  with  heutenant-eolonels 
and  majors  in  proportion.  She  had  nine  ^etKral 
officer*  kilM  in  battle  —  to  wit:  Zollicoffcr. 
Hatton.  Smith.  Tyler.  Strahl,  Carter,  ]dcCal> 
loch.  Adams  and  Rains. 

The  ^enii- military  organizations  of  !>ivouan 
and  chapters  had  their  origin  in  .N'ashville  The 
celebrated  Ku  K!ux-Klan  (Qv  ),  which  worked 
tor  peace  and  security,  not  only  fnr  her  owa 
people,  but  for  the  entire  Soir.h.  also  orw- 
matcd  in  one  of  her  ttmna — Pulaski  —  in  the 
county  of  Giles. 

To  show  to  what  extent  Tennessee  wa* 
the  theatre  of  active  hostilities  from  1861  to 
lS/i5,  the  vrfift^-''  trovernmcnt  maintain*  se^  en 
cemeteries  in  the  State,  in  which  42.0'X)  Federal 
soldiers  are  biirird 

In  the  War  with  Genrany  in  1917-18  the 
State's  gross  quota  was  placed  at  22,158: 
ment  crediu  totaled  7,592;  total 
11,899;  the  net  quota.  I4.S2S.  The  total  tnmibcr 
of  registrants  under  the  Selective  Service  Law 
was  188.946.  of  whom  .'4,827  were  called  for  ex- 
amination. Of  these  1.^.009  were  accepted,  malt- 
inp  the  ratio  to  those  called  for  examination 
29  02  per  cent  T)-i  e  were  M.i*^  colored  reg- 
istrants, of  whom  7, 'MO  were  called  for  exami- 
nation and  2,866  were  accepted.  The  aliens 
from  Entente  oonntries,  who  registercdL  aam* 
bered  794;  73  were  frmn  netitral  stales;  M  were 
alien  enemies. 

State  Pomatioa.— The  State  of  Tennes- 
see was  formed  out  of  the  western  half  of 
.\orth  Carolina.  The  first  white  men  of  whtHD 
we  ha\e  any  account  to  set  foot  on  Tennr«*ee 
soil  were  De  Soto  and  his  hand  of  adventurers, 
in  1541  In  1662  La  Salle  built  a  fon  which  he 
called  Frudhomme.  where  Memphis  now  smads. 
Fort  Loudon  on  the  Little  Tennessee  River,  JD 
mikft  below  KnoxviU^  was  bailt  aad  occapM 
by  the  Britirii  In  17%  In  1M>  It  was  mr^ 
rendered  to  the  In'lians  ofi  cnndition  'hn*  the 
troops  and  their  i.imries  shf)uld  tie  aiii  .ved 
to  return  to  the  ha^tt  rn  setrleinents,  but  mcxt 
of  them  were  treacherously  massacred  the 
rooming  after  leavinu  the  fort  In  17»¥>  Cap: 
Wm  Bean  and  his  family  built  a  cahin  at  the 
Bouih  ul  Boon's  Creek.  His  son  RusseO  was 
probably  the  first  white  child  to  be  honi  in 
Tcnnflssce.  Within  a  few  meniha  a  wimliii  •! 
families  from  eastern  North  Carolina  and  Vir* 
pinia  located  in  the  same  \icinity  It  was  called 
The  Wa'aupa  Settlement  In  1771  I'aricrr  an(i 
Carter  sri  up  a  store  to  trade  with  the  Indian* 
where  k' .4,'"  ^-^ I'le  now  is  This  was  called  The 
Carter  SetileroenL  The  next  year  farob  Brown 
estahliri^^a  store  M  ^^jiv^ii^  o^hia 

arennd  the<e  stores!**  AfwSer'^rttkniuit  was 

m.idc  on  the  Holsfon  Ri\er.  which  soon  br- 
c.irnr  .in  important  centre  These  pioneer* 
belli*.:  lar  fmm  the  mother  State,  without  gov- 
ernment and  witliuut  pn-ut  t«i>n.  in  1772  e*- 
ganixed  themseKes  into  the  Wataim  .\»»or»*- 
tion,  ihr  purpose  of  which  was  to  protect 
Selves  .i!,,!  to  disnensc  jiisiKc  among  die 
ttmsth.  The  leaders  were  John  Scvwr 
Janie^  R«  t<ertS(>n.  The  Watanipi  Ai 
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was  the  1 1 juiiiiaiiuii  ui  the  Commonwealth  of 
Tciiiii'ssec.  Roosevelt  says  that  these  were  the 
first  white  men  of  America  to  establish  a  free 
and  indqwDdent  conununity  on  the  conUnent 
Id  the  S^ing  of  1776  Nancy  Ward— a  friendly 
htSan  woman  —  informed  the  whites  that  7w 
Indian  warriors  who  liad  liccn  supplied  by  the 
British  with  arms  and  atnmuiiition  for  the  pur- 
pose, under  DrapRiiiK  Canoe  and  Old  Abraham, 
were  preparing  to  attack  Heatoii'b  and  the 
Watauga  forts  and  destroy  the  settlers.  The 
Indians  were  defeated  in  two  battles.  The  set- 
tlers, when  the  Rerohitionary  War  began, 
named  their  country  Washington  EHstrict  ana 
voted  themselves  indebted  to  the  United  Col- 
onies tor  their  share  of  the  general  expenses 
of  the  war.  In  August  1776  113  of  the  pioneers 
signed  a  petition  to  be  anneacnd  to  North  Caro- 
liu.  All  but  two  of  these  stiaed  with  their 
own  hands.  Two  made  their  *niailn>  In  No* 
\im!ier  following  four  delegates  from  Wash- 
uigton  District  were  sent  to  the  Provincial 
Congress  of  North  Carolina.  In  1777  Wash- 
ington District  became  Washington  County 
and  embraced  all  of  what  is  now  Tennessee. 
The  battle  of  King's  Mouotaia  3  Oct.  ITSQ, 
which  has  lieen  termed  the  turning  point  in 
the  Revolutionary  War,  was  chiefly  won  by 
the  Tennessee  patriiJts  under  John  Sevier  and 
Isaac  Shelby.  In  1784  North  CaroUna  ceded 
;o  the  United  Sutes  that  part  of  her  territory 
\vhich  is  embraced  fajr  the  present  State  of 
Tennessee  and  ^ve  Congress  one  year  in  which 
to  accept  or  reject  the  grant.  No  arrangements 
.satisfactory  to  the  frontiersmen  were  made  for 
a  go\ eminent,  which  caused  great  dissatisfac- 
tion among  the  pcuplc  who  decided  to  set  up 
a  government  of  their  own.  At  this  time  there 
were  three  counties,  Washington,  Sullivan  and 
Greene.  Each  county  selected  delegates  who 
met  at  Jonesborough,  the  oldest  town  in  the 
TcrritLiry  August  1784  and  elected  John  Sevier 
president,  and  Landon  Carter  secretary.  The 
convention  resolved  to  form  a  new  State  and 
provided  for  another  convention  to  form  a 
constitution  and  start  the  new  government 
Instead  of  a  new  constitution  the  convention 
adopted  that  of  North  Carolina.  The  new 
Slate  was  given  the  name  Franklin.  Sevier 
was  elected  governor  and  all  other  othcers, 
dvil  and  military,  were  elected.  The  governor 
of  North  Carolina  issued  his  proclamation 
ordering  the  people  to  disband  and  return  to 
their  allegiance  to  the  mother  State.  The  peo- 
ple were  divided,  some  favoring  Franklin  and 
others  Nortli  Carolina.  This  division  in  pub- 
lic sentiment  engendered  much  bad  feeling  and 
strife.  Sevier  tried  to  persuade  North  Caro- 
lina to  agree  lo  the  independence  of  Franklin 
and  to  have  Congress  recognize  it,  but  failed 
in  both.  In  1788  Se\icr  was  arrcstid  and  Frank- 
lin collap.scd.  A  general  pardon  was  granted 
lo  the  disafTccted  people.  Sevier  was  elected 
to  the  senate  of  North  Carolina  and  was  re- 
stored to  his  former  ofbce  of  brigadier-gen> 
eral  of  Washington  District. 

A  party  of  men  called  *the  long  hunters* 
explored  Sliddlc  Tennessee  -  tin  Ciimberland 
country  —  in  1778.  They  made  a  ck-.iring  at 
Bledsoe's  Lick  and  planted  corn  the  !'<>llr)wing 
2ear.  In  1779  James  Robertson,  called  "the. 
Father  of  Middle  Tennessee,**  with  a  number  of 
others^  acttled  where  Nashville  now  is.  Tl)eir 


families  came  by  water,  down  tlic  Holslon, 
the  TennciiSLu,  up  tlie  Ohio  and  the  Cumber- 
land, a  distance  of  a  thousand  miles  the  next 
spring.  Several  other  settlements  were  made 
the  same  year.  On  13  May  1780  each  settle- 
ment sent  rqn-esentadves  to  Nashborough 
where  a  compact  of  government  was  entered 
into  and  signed  by  2.Vj  men,  only  one  of  whom 
was  unable  to  sign  his  name.  James  Robert- 
son was  chosen  chairman  and  was  practically 
the  governor  of  the  new  setdenieiit&  la  1783 
the  Cumberland  settlements  were  organised- 
into  Davidson  County,  N.  C  The  county  em- 
braced all  of  Middle  Tennessee  north  of 
Duck  River.  A  court  was  established.  Nash- 
borough was  changed  to  Nashville  and  was 
made  the  seat  of  government  for  the  county 
in  1784.  At  that  time  S^ain  claimed  Alabama, 
Missisaippi,  Tennessee  and  western  Kentoclgr 
and  cloied  the  Mississippi  River  to  the  com- 
merce of  the  settlers  whom  the  Spanish  treated 
as  intruders.  The  Spanish  supphed  the  In- 
dians with  arms  and  ammunition  and  incited 
them  to  acts  of  hostility  against  the  whites. 
From  the  summer  of  1780  to  1794  thft  frontier 
people  were  in  eonstant  danger,  mamr  of 
them,  men,  women  and  children,  being  killed 
and  much  property  destroyed  or  stolen.  .\fur 
the  cession  by  North  Carolina  and  its  accept- 
ance ]')'  Congress  in  17'A),  Kob<.rt.-.on  was  made 
brigadier-general  of  the  district.  Governor 
Bloimt  was  ordered  by  the  President  to  per- 
mit no  attacks  on  the  Indians.  The  Spanish 
became  angered  and  refused  to  complete  a 
treaty  for  the  free  navigation  of  the  Missis- 
sippi. Roliert.son  learned  that  the  Spanish  trad- 
ers were  buying  American  scalps  from  the  In- 
dians and  were  instigating  raids  on  his  peo- 

£le.  His  brother,  his  son  and  many  others  wer« 
illed  and  others  wounded.  These  last  acts  so 
incensed  the  whites  that  Robertson  ordered 
an  attack  on  the  Cherokee  towns  below  Chatta- 
nooga. Five  towns  were  destroyed  and  many 
Indians  killed.  Then  came  peace  for  the  pio- 
neers. The  Secretary  of  War  severely  con- 
demned this  act  of  just  retribution,  whidi  in- 
justice so  incensed  the  people  in  the  West 
that  many  of  them  favored  setting  up  a  sepa- 
rate goxcrnnunt,  or  casting  their  lot  wi;h 
Spain.  One  of  the  first  acts  of  North  Carolina, 
alter  becoming  a  State  of  the  Union,  was  to 
make  to  Congress  a  second  cession  of  her  west- 
em  territory.  This  was  on  25  Feb.  17P0.  The 
cessinn  was  arrpi  icfl  on  2  April.  On  8  June 
President  \\  as!i;iii;iuii  commissioned  W  illiam 
Blonnt  governor  of  the  Territory  belonging 
to  the  United  States  south  of  the  river  Ohia 
In  1775  an  emuneration  disclosed  the  fact  that 
there  were  more  than  60,000  inhabitants  in 
the  Territory.  A  constitutional  convention  was 
called  and  completed  its  labors  6  February  and 
the  people  asked  to  be  admitted  into  the  Union 
as  a  Slate.  The  act  admitting  Teinicssoe  was 
approved  by  Washington  on  1  Jiwe  1796. 

Coiwtilntional  History^— Tennessee  as  al- 
ready stated  was  originally  the  Western  Terri- 
tory recognized  as  belonging  to  North  Caro- 
lina and,  during  its  early  settlement,  Ii\ed  un- 
der the  nominal  jurisdiction  of  that  province 
and  later  of  that  State,  whose  political  insti- 
tutions it  was  to  inherit.  In  several  instances 
temporapr  compacts  were  drawn  up  by  isolated 
commwnitics  imtil  the  jniisdiction  ol  North 
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C.iroliiia  cniilil  ill  fail  l»c  cjttcfKlfd  to  them. 
'1  lie  iiisurici  111  tuny  State  of  Franklin  adopted 
ihc  con:«titution  which  North  Carolina  had 
fr. lined  on  declaring  its  independence  in  ITTft. 
After  the  cession  of  North  Carolina's  western 
poMessions  to  the  United  States,  the  organic 
law  of  the  Iniul  wi^  ilic  irt  of  Congress  for 
the  govenimnii  >if  the-  Tt  rrilory  Northwest  of 

ihr  Ri'. II  (Miiti,  tii,i<li'  .ippiic.iMc  to  tlie  South* 
west  Territory  hy  a  separate  act. 

VN'iih  this  experience  in  conxtitution-nialcing 
and  bavinK  before  them  the  newly-adopted  Con> 
stittitifm  of  the  United  States,  the  people  of 
Tennf<^<et  si  nt  flicir  reprcst  nt.ittvv<  to  a  con- 
vention .It  KiioxviHt  in  \7'-M)  to  tiirm  the  con- 
StitUlion  uihIu  whuh  lluy  wen  lo  live  as  a 
State  oi  the  Union  so  swn  as  Congress  should 
recognire  their  demand  for  Statehood.  Like 
the  North  Carolina  constitotion.  it  was  a^iptcd 
in  committee  and  not  submitted  to  iwpular  vote. 
VVillinni  I?Ioutu,  p-virTior  of  the  Southwest 
'IVrrii<:>ry,  w.»3  president  ot  the  cuiivtiiUon  and 
Aitdt  i  u  Jackson,  a  prominent  member,  is  said 
lo  have  suggested  that  the  name  of  the  new 
State  should  be  Tennessee. 

The  constittition  of  1796  remained  un- 
changed until  1834  when  another  convention, 
wi'li  Willi. irn  15  Carttr  as  rhairman.  met  in 
response  to  a  genuine  popular  demand  ior 
alterations  that  would  bring  the  constitution  in 
accord  with  growth  of  the  State  and  the  spirit 
of  the  times.  A  new  instrument  was  drawn  up 
and  submitted  for  adoptioa  to  Ae  electorate  as 

established  l.y  it. 

Amemlnieius  were  adopted  in  and  1865 

and  iii  1^69  a  convention  tu  meet  the  foUowinff 
year  was  called  by  the  legislature.  J<An  C 
Brown  was  made  president  by  the  convention. 
In  1897  a  proposal  by  the  legislature  to  hold 
another  elcctioti  was  tlisapprovetl  l\v  rlie  m  [<  i  s 
and  in  1904  a  numHer  of  amendments  ;»uLuiiUed 
by  the  IcgisbtUTe  weie  l:k<  wise  rejected. 

Aside  from  the  inevitable  constitutional  evo- 
lution through  court  decisions,  legislative  and 
admintstrative  action  and  the  changing  concep- 
tions of  the  people,  the  rapidly  changing  politi- 
cal and  social  life  of  the  I.*-!  iteration  l>..s 
met  with  no  ronstitiitional  response.  Previous 
to  the  Civil  War,  however,  the  naturally  gradual 
development  oi  the  Tennessee  constitution  cor- 
responded witfi  the  iirrowth  of  State  const!- 
lutions  generally.  In  length  and  complexity  it 
advanced  from  the  le<s  than  5.000- word  in- 
.s'rutTn  ti-  adofiiev!  liv  .Vorth  raroli:;.i  in  1776 
to  the  14.000-word  ctiistJtution  of  1870.  The 
North  Carolina  constitution  pl.iced  properly 
ooalifications  on  both  votinx  and  office-holdinx. 
In  1796  W|1iat  amounted  to  manhood  snffrase 

Was  e'stablished  for  frrr"  rn  Thr  ]R\4  r.nr^fi- 
tution  omitted  all  iirnjuiiy  mialsfjeutioiis  t)Ul 
disfranchised  fue  rie^ro<-,.  The  1870  consti- 
tution contains  much  added  detail,  but  few 
changes  of  peneml  importance  The  ISth  cen- 
tury declarations  of  the  rights  of  tndividttals 
have  continued  almost  unchanized  to  the  present. 

Civil  and  Political  History.—  During  the 
early  years  of  Statehood  the  two  problems  of 
chief  importance  were  the  <I;ni^''  r  fn>m  the 
Indbns  and  the  settlement  of  land  titles.  The 
two  early  centres  of  Tennessee  were  far  apart, 
ilivided  hv  rotiKh  mountainous  country.  It  was 
many  vears  hrfore  one  could  journey  from 
Knoxville  to  Nashville  without  crossing  land 


in  ihe  possession  of  Indian  tribes  Sfnr  ^ 
strip  was  boUk;ht  from  tin  It>d):l^^  •!;.  '  raf' 
Slates  government.  ihe  rc^^ioo  iKtweea  iJk 
Tennessee  and  the  Mississippi  rtv«r«  known  s* 
"the  Western  District'  was  not  open  to  wla-f 
settlement  tmtil  1818:  the  last  lands  held  U 
the  Cherolcees.  rons-ituting  the  s,  •T'heaUfT^ 
corner  of  the  State,  were  not  purvii  ,-*.!  w 
the  treaty  of  New  I 'r  hot  a 

L.ind  titles  were  derued  fr>im  N'l  rTh  fitt- 
lina.  Ownt-rsliip  w.is  aeijiiitid  fhr.  i:^:h  f  liiar* 
warrants  by  ^which  the  State  urKicnook  lo  fsnr 
its  soldiers  in  land,  or  by  punthase  throtuft 
which  means  much  of  the  \'or;b  C are.Hna  pafet 
cuiriiicy  was  rediemcd  l.ilu  ral  ru'tils  o*  pir- 
emptjoii  were  gixcii  to  -.(pjatTt  r-  i  'pon  ih* 
cession  of  the  Tennessee  country  to  the  Lmtnl 
Slates,  and  the  later  erccitoo  of  the  Stale  oi 
Tennessee,  tfiere  arose  a  loaff  and  complicatnf 
dispute  to  which  North  Carolina.  Trrniestfr 
and  the  United  States  no\etntnent  were  partir* 
This  matler  of  the  piiMu  i.itids  gravely  .itTirV'! 
the  development  of  pnMu  siifij>on  t>f  cducaixm 
internal  improvement  and  bauktng.  In  thr 
earlier  period  speeubtion  in  land  abo  was  a 
noteworthy  factor. 

For  many  jears  John  St\Her  wa<  the  mo** 
prominent  (luMin  in  the  State's  life  His  ir- 
tluettro  \vn«  identified  with  Kas?  Tennessee.  th< 
oldcs'  sei  iiiif!  of  [lie  S'.iO  A-  P.e  middle  MT>^ 
westeni  parts  were  settled,  Indian  wars  and 
national  affairs  brought  into  promtnence  the 
personality  of  Andrew  Jackson,  but  whm  Jack- 
son became  President  resentment  ak'.unst  Vvm? 
of  his  action-,  and  at;.iin5t  his  efforts  tn  confiTrijr 
domination  ovtr  Ttntiessec  politics  led  to  rKe 
rise  of  a  vigorous  Whig  part>,  which  usx^iEly 

{rcvailed  in  national  elections.  From  1835  ro 
8SS  Tennessee  was  a  bitterly  contested  Stare 
Its  relatively  large  popiit  ition  rind  the  closer'  » 
of  its  vote  gave  it  a  i  rommence  in  na::  jr.ii 
politie-  Hiiuh  Lawsoii  White,  John  B' '  , 
Andrew  J.  Uonelscm  were  nominees  for  -he 
Presidency  or  Vice-Presidencv  who  we:r  ci- 
SUCCCSsfuL  James  K.  Polk  was  elected  Prrsn 
dent  In  1844.  and  .\ndrew  Johnson  Vice-P-r- 
dent  in  1864.  Tlie  prominence  of  these,  and  i 
ho^t  of  other  men,  was  due  to  the  fact  that  Tcn- 
tiessee  in  this  period  constituted  a  type  aatd 
a  true  representative  of  the  VV  est. 

Within  the  State,  matters  of  internal  tm* 
provemcnt,  especially  railroads,  b.-inking.  n.Sa 
cation,  were  prominent  in  political  discii^-.tc-ri 
Tin  .'^Kitt  was  almost  entirely  agricultural,  'iie 
population  of  the  towns  being  relatively  rcty 
small  Slavery  existed  all  over  the  State  !t 
East  Tennessee,  however,  thete  arose  a  de- 
cided antt- slavery  movement  which  ran  *ri 
course  when  the  most  active  opponents  oi  ly^r 
system  emigrated  from  the  State  Phyjcj' 
ditTcrences  left  a  positive  stamp  'ip<.:.  the 
tudc  of  the  different  parts  of  tnc  Sute  toward 
slavery.  Kast  Tennessee  had  relativtly  few 
slaves:  the  western  district,  on  the  coutta.'^. 
developed  like  Mis»ssip|^  Sentimettt  in  t^« 
Slate  was  conservative  and  devoted  to  tfer 
I'nion  Secessi<^n  was  refused  by  popular  y^'x 
until  after  Lincoln's  call  for  troops;  thm  j 
fever  of  syinpaihy  with  the  States  of  the  S«-w^ 
swept  over  Tennessee  w  ith  the  exception  "f  'hr 
eastern  region  where  Andrew  Johnson  srd 
William  G.  ("Parson*)  Brownlow.  aNar* 
hitherto  the  bitterest  pofitical  cs)ctun» 
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joined  in  support  of  the  Union  The  course 
of  military  events  >ooii  led  to  the  domination 
of  East  Tennessee,  strongly  Unionist  in  sym- 
jtathy,  hy  Confederate,  forces  who  kept  open  the 
Itoe  of  coodnimkatiott  from  the  Southwest  to 
RiduBond,  while  the  Federal  BuoeeMet  at  Port 
Pillow  and  Fort  Donclson  threw  Middle  and 
West  Tennessee  into  the  possession  of  the  Fed- 
ral  aiithoi iiies  under  whom  Andrew  Johnson 
wa&  appointed  governor.  The  regime  ot  Union- 
iit  But  Tennessee  was  perpetuated  after  the 
war  in  the  administration  of  Governor  Btown- 
low,  which  was  characteriaed  by  cnomom  addi- 
tions to  the  State  deht  and  by  rigorous  repres- 
sion of  those  lornii  rly  in  control  of  the  politi- 
cal affairs  of  the  Stale.  This  state  of  aflairs 
did  not  come  to  an  end  until  1870.  when  the 
hemucratic  party  again  came  into  control. 
Since  then  Republican  East  Tennessee  has  been 
dominated  by  the  Democratic  remainder  of  the 
Stale,  except  when  some  particular  question 
such  as  the  settlement  of  the  State  deht  or  the 
establishment  ot  State-wide  prohibition  have 
divided  the  Democratic  party  and  brought 
Lbout  the  election  of  a  RepoiUidUl  governor. 
In  politics,  in  recent  years,  the  prohibition 
question  has  had  first  place,  and  other  matters 
have  not  received  due  attention.  The  consti- 
tu'.ioii  has  not  been  amended  since  1S70.  A 
nutal>K  advance  w.is  made,  however,  ui  thi:  field 
of  public  education  with  the  establishment  of  a 
^tem  of  ooimty  hi^  schools  and  State  oonnal 
schools. 


List  of  Govesnoss. 


John  Sevier . 
.\rchibald  Roan...... 

Jrhn  Sevier  

Wiliii-  Blount........ 

Joseph  McSilina . . . . . 

Willwm  Carroll  

Sam  Houston  

Wil'.iam  Hall  (actinK) . 

Wihtiin  CarT'"!!  

ScAt  jn  Canniiti  

J1-T.C5  K.  IV.k  

Jamci  C.  Jtmcs  

Aarm  \'.  Bp>»  n . 
NciJ  S.  Bf  'wr. 
WiUwm  Tfouiflalc 
William  H.  CimptKll 

Andrew  J<th!is«ni  

Uham  O.  Harris  

Arnlrcw  Johrivm . .   .  . 

Interregnum   

Wil'uim  C  Brownluw 
U.  '.>.  ;••  f  Scnter  

j'  t  il  <  Hr->«vn  
ar:i,  i  D.  Porter  

Al^.ert  S.  M.irks  

Alvin  Hawkins  

WiiUam  B.  Bat*  

Rubert  L.  TVylor  

Ifihn  t'.  Buctianan  ,  .  . 
Ivter  Tumrv  .  .  .  . 
R,i«Tt  I.  r.iv]  ,r  .  . 
Benton  Ml  Mi'lit!     .  . 

Tamp?  H.  Francr  

John  B.  Coa. 
Makx>la)  R.  f 

^  Tt  1 1  n  1 

MB  n>  ttpOBtr- 

IbooaaCRy*. 


Territorial  Bovcmor  tffl*. 
OraMcntie-KciiubliGiB. 


Democrat  

SUte»-RigbU  Democrat . 

Democrat  

Whbf  

Democmt.  

WhlK  

Democrat ............. 

WhiH  

Democrat  


Military  

4th  March.  Sth  April 

Repultlican  

Conaervalive-RefnibliGan 
Detnocmt. .   


Republican . 
Dmocrat. . 


Rcpnlilkwi. 
Dtiwuciat  i . 


I7M 

1796-1801 

1801-03 

1803-09 

1809-IS 

1815-21 

IS27-29 

t«29 

1829-  -5S 

1830-  39 
183^1 
1841-45 
1845-47 
1S47-49 
184»-5I 
1851-53 
18S3-57 
18S7-62 
180i-«5 
1865 
l80S-«9 
1869-71 
I87I-7S 
1875-79 
1879-81 
1881-83 
18BJ-87 
1887-91 
1891-93 
1893-97  ■ 
IH97-99 
lK'W-t903 
1903-05 
lWS-07 
IWU-ll 
1911-15 
191S-19 


Popiibitioii^  Tennessee  has  a  population 

of  2,184.789  (census  1910).  The  government 
fiirurcs  s>ho\v  th:ii  of  this  p<ipulation  about  <S0 
[H  r  ceiii  are  of  the  I'armitiK'  class  Density  of 
population,  52.4  per  square  mile.  Oi  the  entire 
population  of  the  State,  20  per  cent  reside  in  the 
cities  of  2.500  and  upward.  Of  the  total  popu- 
htion  78.3  per  cent  are  white  and  21./  per 
cent  negroes.  In  the  total  population  of  the 


State  there  are  1.081.290  females  and  1.103.4<)1 
males.  The  total  voting  population  is  552.()6.S, 
78  per  cent  being  white.  The  total  number  of 
children  of  school  age  (6  to  20  years)  is  738,- 
478i.  The  total  number  of  illiterates  in  the 
State  (over  10  years)  is  221,071,  representing 
136  per  rent  of  the  lota!  population,  as  com- 
pared to  207  per  cent  in  1900.  The  total  num- 
!>rr  of  <l\vcllin>js  in  Tennessee  is  444,814.  Tnial 
numl>er  of  families,  462,553.  Average  number 
per  haalr,  4,7. 

lounigritlQa^  Inunignnts  to  the  State  sre 
heartily  wdcomed  widi  that  geniality  and  hos- 
pitality which  the  new  South  has  inherited  from 
the  old.  Tennessee  is  not  dominated  by  the 
arrogance  of  wealth,  neither  is  it  overtial.mred 
by  its  city  population.  Prejudice  of  the  coun- 
try against  the  town  or  of  town  afifaist  country 
is  a  ming  of  the  past  The  nttmeraas  oonnner-' 
dal  organizations  offer  faidncements  to  capita! 
with  the  as'^unincc  that  though  a  stone  wall 
might  he  tiuilt  al>(Mit  the  Slate,  yet  its  resources 
are  so  great  and  diversified  that  even  then  10 
times  its  present  population  would  have  avail> 
able  every  necessity^  every  comfort  and  every 
luxury.  In  conclusion,  it  may  be  said  itvlfy 
that  Tennessee  is  large  in  area,  in  wealth,  in 
industries  and  fndy  magnificent  in  its  possibili- 
ties, and  the  day  for  indulging  provincialism 

forever  t;onc. 
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TENNS8SSE,  a  larve  river  formed  by  the 
HoUtua  from  Vi(|(inia  and  the  French  Broad 
from  North  Caroluu.  which  uniic  near  Knox^ 
vilk.  in  eaiicrn  TenacMCc  It  flow*  aootbwctL 

enierin^  Abbama  in  the  northeastern  part  ot 

St.iJi  .ii/J  MimitmiiiK  xmtlnvest  to  the  centre 
o!  M;ir>l.ull  ("iiimti,  whcrr  it  turns  nnrthwc.^t 
and  tl>  \v  >  a  to'ss  the  nortlirti.  y.m  of  Al.il'ama. 
re-en  ten  ng  Tennessee  tn  Hardin  Coutiiy.  i'rora 
here  the  course  of  tb«  tivtr  is  nearly  due  north 
acrou  the  State  of  Trnnrssrc  »nd  the  western 
part  of  Kcotucky,  lu  the  Dhiu  Rtver,  which 
It  enters  at  Faducah,  Kjr.  The  knsth  of  the 
river  is  about  800  mitn;  from  the  source  of 
the  Holston  to  the  moirh  '  he  Tcnncss<«  is 
about  1,200  miles;  ihc  ana  ur.iimj  i>  AmjuI 
40.1  iUO  square  miles,  it  i>  naM^'able,  without 
artiBcial  aid,  to  Klurence.  in  Lauderdale 
•County,  Ala.,  a  distance  of  280  miles  from 
Paducah.  Jiut  above  Florence  are  the  Muscle 
Shoals,  abmit  20nuk»  long,  which  are  na\  liable 
for  about  one  month  in  the  spring.  A  canal  ha» 
been  built  to  overcome  this  obstruction  to  navi- 
ttaUoii  Aloit  the  Slio,il>,  ihi  tivcr  i>  naw^;.ible 
Tor   hghl-dtittt   su-.imtrs   iic.irl>  tht-  >car, 

The  navigable  walei->  >  i  the  upp^r  course  of 
the  river,  together  wuh  the  Holston.  arc  about 
9J0  miles.  The  principal  tributaries  are  the 
CSiflch,  Chide  Elk.  Uiawassce  and  Seqtiatchie 
fivers.  The  Tennessee  is  the  largest  tributary 
of  the  Ohio  River,  entering  the  Ohio  10  miles 
frum  ihe  motith  of  the  Cumberland  River.  Sc« 

BoCNtMM  L  NtTEP  StATTS. 

TBNNSS8&B.  Annf  of  th«,  one  of  the 

divisions  of  the  Federal  army  in  the  Gvil  War. 

.\fter  the  battle  of  Shitnh  fqv.)  it  was  com- 
manded by  General  Hallcck  umJ  later  by  Grant, 
Sherman  and  others 

TENNESSEE,  University  of.  the  State 

university  located  at  K«i<tx\illc.  Tenn.  It  was 
e>t.iMi^fied  in  17 '-l  .i>  i'.l'  tint  C 'IleVe.  a  tu<ii- 
scctarian  inauiuuou  .^ikI  \\  ;t-  im  iirifot.iTi_-ii  liv 
the  first  general  asscmMv  i  i  the  Tt  intk  rv 
southwest  of  the  Ohio;  >n  1807  the  name  vv.»j 
changed  to  East  Tennessee  CoUcie  and  in 
1810  to  East  Tennessee  Uaivcnit^.  In  I^'^ 
die  Skate  kvisbture  itave  to  the  university  the 
control  of  the  Congressional  land  grant  of 
1H62;  in  1879  it  was  further  rccogniied  as  a 
State  insliiu:i  n  1  v  .iti  act  connecting  it  with 
the  public  schuoU  ot  the  State,  and  in  that 
year  iu  name  was  changed  to  the  University  of 
Tennesstc-  The  board  of  tnuiccs  consists  of 
14  mrmliers  igfcimtd  l»  ihe  COVCnior  and  con- 
firmed hv  the  ornate  for  a  i«tni  of  12  years 
from  eacli  ConKressiona!  diiitrict  and  two  each 
from  Kiiox>illc  and  Mctmii!.  - ;  thr  governor,  the 
commi>>ion{r  uf  agriculture-  Aud  supcnnieridenl 
of  public  iiistrucnon  arc  additional  memher*  i  x 
officio.  The  uni\erMtv  is  coeducational  it 
cijmpriNCs  cuUe^  of  lil<ral  arts,  agricuhure, 
includiag  expetuneni  >uitiunSk  engineerintt  ^ad 
taw  at  Kawville;  coUegea  of  medicine,  of 
dentistry  and  schawl  of  nhamacy  at  Memphis. 
Miliur>  »ci<iicc  and  drill  are  a  part  of  the  cur- 
ftcuUmi  aiul  are  rcijuircd  of  the  men  »;u<leii's  in 
the  frc^iimcii  uiij  vnpbiiroorc  cla>>e>  In  1  Al2 
ir.ichrr4'  njirmer  >.  houl  was  (pj>etie'l  uii  the 
tuu%er*iiy  gr«iuitd»  with  ihc  co-opcia;u>n  uf 
the  university  authorittev  (See  mwu 
StHtuK.  «»  THK  IH).  The  university  has 
«  dttnaum  of  eatcmiun,  including  agrioiltait; 
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home  ecooomics,  pobhc  health,  rural  CBKiBact- 
ing  and  education.  Short  winier  omrscs  art 
given  in  the  atncttltoral,  hoaie  aeoBOMka  aal 
cnnMCffifliE  dcputtMota.  The  caspM  ^tomi 

atiCncMcvule  rofams  39.9  acres,  at  MeoipM 

17  .icre>.  atid  the  university  jam;-,  .i  r.-i;. 
lXki4  acres;  there  are  18  buildinK^.  iiiclu 
dormitories  on  the  c.tmpus  Ihe  pn-hic  - 
funds  amount  to  &4^7.iAJU;  the  awiua^  tmumt 
iLi  approximately  ^-HIO.UOU;  ihc  hbrary  coAtaiaa 
4ii(MI  volumes.  The  stttdsitta  ■nmbcr  iJJM  m 
2J50O  normaliy  and  the  faodty  orer  200l 

' MFS^^TT!  CENTENNIAL  EXPO- 
SlilUN,  helcl  at  .N.tshville,  Term,  in  .  Hrhn- 
tion  o!  the  Stale's  KXtth  anfincr^:ir>  ■  :  •• 
entrance  into  the  L'mon.  Its  domitxant  pur- 
pose was  to  show  the  history  and  derdofHMl 
of  the  Slate  and  lo  emphasize  its  reso«trcc& 
The  site  dboacn  was  West  Skk  Park,  a  former 
race-course,  a  tract  of  about  200  acres  ilnre 
than  100  buildings  were  erected,  and  the  de- 
p;trtmetits  iticltjdeil  agriculture,  art.  commrrre, 
customs,  eduratiofi  .-irnl  h\k'ierie.  povrminetit, 
hisior\',  machiiierv,  tnuior.tU.  inrc-:r\  'r,ns- 
portation.  women's  work,  etc  'I  ht  president  of 
the  exposition  was  John  \\  Tli-.^mas.  The 
total  attendance  was  1.786.714;  the  receiBCs 
were  $1,101,285.  exceeding  by  $39  the  ^ 
bursemrnts.  Consult  Justi.  'The  Official  His- 
tory of  the  Tennessee  Cmtmnial  Exposition* 
(IMB) 

TBNNIEL.  t^-n^r,  Sir  John.  English  cu- 
toeobt:  h.  London.  1820;  d.  1  He  reocM 
no  resnlar  art  traininf.  la  l&IS  he  was  se- 
lected by  open  competiUott  m  paint  a  fwwaeo  m 

the  Houses  of  Parliament  at  Westminster,  but 
hr  is  ?>etter  known  as  a  book-illustrator  and  a 
c,ini>ii[ii-t  iti  Punch,  on  whose  iX.ii^  he  .sr  -knl 
durinv;  th<  ^1  \ears  I85I-190I.  He  also  liiu*- 
trated  a  ruiml  vr  of  important  books.  He  was 
knighted  tn  1^3.  His  cartoons  arc  unique  as 
coatrihiitioiis  to  a  comic  paper,  being  of  clasfk 
severity  in  tine  and  exprcssum  and  often  tiaged 
with  a  traffic  seriousness  of  meamng  winch  ex* 
UlritS  thar  attthor  as  not  only  a  great  cari- 
eatorist  hot  also  a  trrrat  painter.  Yet  nothing 
can  \>r  more  [unvcrtul  ;h;in  :hr  poUticai  satire 
which  charactcri7('N  ihe  maiunty  of  them,  a 
satire  whove  ctmality  lu-nlirr  leadens  the  life 
nor  blunts  the  point  of  thdr  irresistible  humnr. 
TBNNlft.  See  Lawic  Tkieins:  Rawmi 

TENNYSON.  Alfred.  Loao.  F.  t-H.h  poet: 

b.  Somcrsby.  Lincolnshire.  6  Auk  18t)'>;  d.  .Md- 
worth.  near  Hasl-uKrc,  on  the  lorder  of  Sus- 
ies and  Surrey,  6  Oct  18^2  His  boyhood  was 
passed  at  his  tadief's  country  rectory,  in  aa  ll* 
mosphcre  that  was  full  of  poetry  and  amnc: 
and  at  a  very  early  age  he  benan  to  try  hts 
v^iiigs  in  verse.  S  -.rr  of  his  ■.:}•■'■.■.',  effort* 
were  puMished  iu  p^itnership  w.tL  ius  elder 
l.rother  Cliarlrs.  in  1K27,  in  a  volume  entitled 
*l*Ocins  by  Two  Brothers,'  Two  years  later  b* 
entered  Trinity  College,  Cambridge,  and 
came  a  oieaUier  of  an  inttiaate  socsdy  caikd 
4Th«  Apostles.*  which  tnchided  some  of  the 
niovt  bnlliant  younu  men  in  Knglaod.  .\aMM|g 
them  was  Arthur  llcnr>  Hallam.  the  closcM 
trictul  lit  Teniuson  Ii,  1 be  won  the 
1  haticclUir's  Me<lal  with  a  potrn  in  Mank-%er»e 

c.  illnl  "TimliuctLK^*  .  and  in  the  foil'  ^inj:  )ear 
be  publi»hca  'i'ocms.  Cbicfl.  LytKal,'  a 
slcmJer  volume  of  oew  and  deucaie  mik<M 
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Soon  after  hir  father's  death  in  1831,  he  left 
college  without  taking  his  dej^ree.  and  for  60 
fears  that  followed  he  gave  himself  to  a  poet's 
life  with  a  dear  resolution  wfdch  never 

wavered. 

His  volume  of  poems  published  in  1832 
marked  a  distinct  growth  in  strength  and  skill. 
It  was  l)ut  a  tiny  book,  but  there  was  a  quality 
in  it  which  more  than  made  good  a  lack  of 
quantity.  <The  L^&r  of  Shaiott,*  <<Enone,> 
'The  Lotos- Eaters.'  'The  Palace  of  Art.'  and 
*A  Dream  of  Fair  Women,*  revealed  the 
presence  of  a  true  dreamer  of  dreams,  giftLd 
with  the  magic  which  translates  visions  into 
music.  *The  Miller's  Daughter,'  'The  May 
Qucoi,*  and  'New  Year's  £ve^^  showed  the 
touch  of  one  who  felt  the  d»rm  of  English 
rural  scenerj'  and  common  life  with  a  senti- 
ment, so  fresh  and  pure  and  deep  tliat  he 
mipht  soon  he  ahlc  to  lay  his  hand  UpOQ  the 
very  heart  of  the  people. 

But  befoi-e  this  hlgnett  poten^  of  the  poet's 
gift  could  come  to  Tennyson,  there  was  need 
of  a  baptism  of  conflict  and  sorrow,  to  purify 
him  from  the  mere  love  of  art  for  art's  sake, 
to  save  him  from  becoming  an  over-dainty 
weaver  of  exquisite  verse,  and  to  consecrate 
his  genius  to  the  severe  and  noble  service  of. 
humanity  and  tmtii.  Tliis  liberating  and 
lifting  experience  was  enfolded  in  the  pro- 
found grief  which  fell  upon  him  in  Arthur  Hal- 
lam's  sudden  death  at  Vienna,  in  183vl  How 
deeply  this  irretrievable  loss  shook  the  poet^s 
heart,  how  closely  and  how  strenuoQ^  it 
forced  him  to  face  the  mystenr  and  the  mean- 
mg  of  life  in  lonely  spiritusu  wresdinc;.  was 
fully  disclosed,  after  17  years,  in  the  famous 
elegy,  'In  Mcmoriam.*  But  the  traces  of  the 
Conflict  and  snmc  nf  its  fine  results  were  seen 
even  earlier,  in  the  two  volumes  of  'Poems' 
v.hlch  appeared  in  1842,  as  the  fruitage  of  a 
decade  of  silence.  'Ulysses.'  'Morte  d' Arthur,* 
*St.  Simeon  Stylites,*  <Dora,»  'Locksley  Hall,' 
'A  Vision  of  Sin.*  <The  Two  Voice?.'  and 
that  immortal  lyric,  *Break»  Break,  Break,' 
were  not  the  woric  of 

"An  idle  «inKcr  of  an  ampty  day." 

A  new  soul  had  entered  into  liis  poetry.  His 
Ifnse  had  been  bom  again,  from  abovie.  He 

took  his  place  with  the  master-minstrels  who 
$ing  with  a  full  voice  out  of  a  full  heart,  not 
lor  a  cplerie;  Imt  f or  the  age  and  for  the 

race. 

It  was  the  recognition  that  Tennyson  really 
belonged  to  this  higlier  class  of  poets — a 
recognition  ivhidi  at  first  was  conmte9»to  a 

clear-sighted  circle,  bot  spread  hy  degrees  to 
the  wider  reading  public  —  that  prepared  an 
expectant  audience  for  his  first  long  poem, 
'^The  Princess.'  which  appeared  in  1847.  The  sub- 
ject was  tne  eternal  'woman  question,* 
treated  in  the  form  of  an  epic,  half  heroic  and 
half  humorous ;  the  story  of  a  king's  daughter 
who  sought  to  emancipate  (and  even  to 
separate)  her  sex  from  man,  by  founding  a 
wonderful  woman's  college,  but  was  conquered 
at  last  (or  at  least  modified),  by  the  love  of 
an  amorous,  chiyalrotts.  dreamy  prince,  who 
wooed  and  married  her.  The  story  is  un- 
convincing. The  blank  verse  in  which  it  is 
'I'M  has  heauty.  though  it  is  often  tf)o  ornate. 
The  conclusion  of  the  poem  is  a  superb  tribute 


to  'the  eternal  womanly."  But  the  little  in- 
terludes of  song  which  are  scattered  through 
the  epic  shine  as  the  chief  jewels  in  a  setting 
which  is  not  all  of  pure  gold. 

In  1850  the  long-delayed  and  nobly-labored 
elegy  on  the  death  of  Hallam  was  given  to  the 
world.  It  is  hardly  too  much  to  say  that  'In 
Memoriam'  stands  out,  in  present  visiot),  as  the 
most  illustrious  poem  of  the  I9tfa  century.  Cer- 
tainly it  has  been  the  most  frequently  trans- 
lated, the  most  widely  quoted,  and  tne  most 
deeply  loved.  It  is  far  more  than  a  splendid 
monument  tcj  the  memory  of  a  friend.  It  is  an 
utterance  of  the  imperishable  hopes  and  aspira- 
tions of  the  human  soul  passing  through  the 
valley  of  the  shadow  of  deatfi.  It  is  a  unique 
group  of  lyrics,  finished  with  an  exquisite 
artist's  care,  which  i^  only  ^.irpasscd  by  the 
intense  and  steady  passion  which  fuses  them 
into  a  single  poem.  It  is  the  F.nglisii  classic 
on  the  love  of  immortality  and  the  immortality 
of  love. 

In  the  same  year  with  the  appearance  of  this 
poem  happened  the  two  most  important  events^ 

of  Tennyson's  career.  He  was  married  in  June 
to  Miss  Emily  Sellwood,  a  lady  of  rare  and 
J>cautiful  endowrria||f(  who  proved  herself 
through  a  long  U^of  unselfish  devotion  the 
true  partner  of  a  poet's  e»stence.  And  he  was 
appointed  in  November  to  succeed  Words- 
worth as  poet  laureate. 

His  first  official  poem  was  the  stately  'Ode 
on  the  Death  of  the  Duke  of  Wellington,'  in 
18^  The  majestic  march  of  the  verse,  its 
freedom,  its  organ-toned  music,  its  patriotic 
vigor,  and  the  loftv  solemnity  wi6»  which  it 
closes,  give  it  a  higher  place  than  can  be 
claimed  for  any  other  poetical  production  of  an 
English  laiirL-.itc  for  a  public  occasion.  'The 
Charge  of  the  Light  Brigade,'  written  in  1854* 
was  a  trumpet-nute  that  rang  througjl  England 
and  edioed  around  the  world. 

*Maad'  was  published  in  18S5.  It  is  a 
lyrical  monodrama.  in  which  the  hero,  a  sensi- 
tive and  morbid  man,  with  hereditary  tend- 
ency to  madness,  tells  the  storv  of  his  re- 
demption from  misanthropy  and  despair  by  the 
power  of  a  pure  love,  unhappy  but  victorious. 
The  variety  of  the  metrical  forms  in  this  poem, 
the  passionate  tenderness  of  the  love  songs, 
the  beautiful  truth  of  the  descriptive  passages, 
and  the  intense  personality  of  its  spirit  gi%'C  it 
a  singular  charm,  which  is  felt  most  deeply 
perhaps  by  those  who  are  young  and  in  love. 
Tennyson  hipisetf  said  'I  think  <Maud*  is  one 
of  my"  most  original  poems." 

In  18.S9  began  the  publication  of  the  epical 
sequence  called  the  'Idylls  of  the  King';  the 
larife.sr  and  in  some  respects  the  most  import- 
,^nt  of  the  works  of  Tennyson.  The  first  group 
contained  'Enid.'  'Vivien,'  'Elaine'  and  'Guin- 
evere.* The  second  group  appeared  in  1870. 
and  consisted  of  'The  Coming  of  Arthtir.' 
'The  Holv  Grail,'  'Pellcas  and  Ettare'  and 
'Tlie  Passing  of  Arthur.'  In  1872  'Garcth  and 
Lynettc*  and  'The  Last  Tournament'  were 
published;  and  in  188S  ^Balin  and  Balan*  was 
printed  in  the  volume  entitled  'Tircsias  and 
Other  Poems'  The  division  of  'Enid'  into 
two  parts  'The  Marriage  of  deraint'  and 
'(ieraint  ami  Fluid' — makes  the  epic,  as  it  now 
stands,  consist  of  12  idylls.  Each  of  these 
clothes  an  ancient  lecend  from  Uie  Arthurian 
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Cycle  in  the  richest  and  most  hannonious  of 
modern  blank  verse.  The  idylU  arc  so  far  in- 
dependent that  anv  one  of  them  might  stand 
alone  as  a  complete  poem.  But  there  is  a 
connecting  thread  running  throuKh  them  all  in 
the  threefold  lovi-story  of  .\rthur.  Ciuincvcrc 
and  Lancelot,  and  in  ihc  history  of  the  Kotuid 
TaUe  The  uiul<.riying  motive  of  the  whole 
Kries  is  to  shadow  forth  tht  war  of  Seaie 
against  SooL  The  idylls  are  to  be  interpreted, 
therefore,  as  movements  in  a  symphony,  the 
theme  of  which  is  the  rightful  royalty  of  man's 
spiritual  nature,  seeking  to  cstanlisn  itself  in 
a  Settled  rci^n  of  law.  ai;<l  con<itantI>  uppu&cd 
by  the  disorderly  and  <li  u.'.'  ^i.ttiu^  <  lcmeiit:>  of 
bomanity.  In  'The  Cuoung  oi  .\rthur'  it  is 
doubt  that  threatens  the  kingdom;  in  'Gareth 
and  lunette'  the  conflict  it  with  false  ambttioo: 
hi  *Tlie  ICarriage  of  Genint.*  with  jpride;  in 
'Cciaint  and  Enid,'  with  jealousy;  in  'Ralin 
and  Balan. '  with  suspicion;  in  'Merlin  and 
Vivien."  with  lust;  in  'The  Holy  Grail.'  with 
supcr»ution ;  until  at  last  the  poison  of  unlaw  ful 
hive  has  crept  throu(H>  all  the  court,  and 
Arthur's  Round  Tahle  is  dissolved  in  ru»n  — 
but  not  without  a  visi^^f  peace  for  the  king 
who  has  kept  his  lui^^iiUiinJ,  and  »  dhn 
praniise  of  new  hope  for  some  future  age. 
iriicn.  he  shall  return  td  1  Iriodlcss  victory, 

Tennyson  has  not  allowed  tht  tlhical  pur- 
pose of  these  poems  to  confuse  their  interest  or 
bedim  their  beauty.  They  arc  not  in  aiw?  sense 
an  allegor>'.  The  tales  of  love  and  Wli^ht- 
errantrjr,  of  tournament  ^and  battle  and  quot, 
are  vividly  told  in  the  'true  romantic  spirit, 
lightiag  op  the  olden  ttonr  with  the  tiioiisbts 
and  feeCngs  of  to*day.   There  Is  perhaps  a 

touch  of  o'.  1.  r-cIaVioratcnes^  in  the  ^t>le;  but 
after  all  the  t'ltrurcs  stand  out  as  di-tuictly  as 
they  ou^ht  to  du  in  such  a  large  tapestry  In 
the  finer  idylU,  Ukc  'Guinevere'  and  'The 
Passing  of  Arthur.'  the  blank  \erse  moves  with 
a  grandeur  and  dignity,  a  broad,  swasnrcd. 
fluent  hamony.  unrivsued  in  Engbnd  since 
IClton's  organ  \oice  was  stilled.  ^ 

The  rest  of  Tennyson's  poetical  work  in- 
cludes his  dramas -j  '  Queen  Mary.'  'Harold.' 
*Becket,*  'The  Cup.anduic  Falcon.'  and  a  tew 
otIier>  —  and  several  volumes  of  miscellaneous 

?)ejTis :  'F-ncK-h  Arden'  (1864);  'The  Lover's 
ale'    (1S79);    'Ballads'    (1880);  'Tiresias* 

(1885)  ;  'Locksky  UaU  SuUv  Years  Aftcr> 

(1886)  :  'Demeter^  (1889)  and  <The  Death  of 
CKnoiie.'  published  posthumously  in  18')2.  The 
great  a>:c  to  which  his  life  was  prolonged,  the 
unswervinK  tulclit>  with  which  he  devoted  him- 
self to  the  Sole  pursuit  of  his  chosen  art.  the 
freshness  of  spirit  which  made  him  <1?li^:ht  in 
labor  to  the  very  last  atvd  the  fine  versatility 
of  mind  with  which  he  tomed  from  one  field  of 

to  awfttifr  —  bton^t  it  to  past  that 
in  amount  and  in  variety  of  woHcs  Tenny- 
son stands  in  the  front  rank  of  FjiK'i^h  poets; 
but  twii  can  \>c  ih<  unhi  ui  Shake>pcare  and 
Robert   Bruwiimv      who  proilturtl  more 

In  IShJ  a  title  fit  noSillrv  was  ofTcred  to 
Trim)  SI  n  ihroiiKh  Mr  GIa<U\>nc  This  honor, 
which  be  had  dcs  lined  at  Iea1|  once  hcfurc,  he 
Mm  accepted;  and  in  January  IK84  he  was 
admitted  fwr  ran  hardly  say  clesaird)  to  the 
peerage  -  takinx  his  title.  Raron  of  .\ldwurth 
and  r.trrinj(ford,  fr<>m  hi«  two  v oiuitry  houseS. 
in  Sussex  and  in  the  Isle  oi  UiKhL 


It  would  be  difficult,  of  course,  to  charaatt- 
ize  the  style  and  estimate  the  vahic  of  mck  a 
varied  and  fertile  poet  in  a  Krief  essay  But 

there  arc  certain  r,i;i!ities  in  the  p<:.'ctrji  of 
Tennyson  which  arc  unmisUikable  and  s  itai 

I  His  diction  is  singuhirly  lucid.  smcA/th  aod 
melodious.  He  avoids  sharp  and  strident  edects. 
Not  only  in  bis  choice  of  metres,  but  alio  m  his 
choice  of  words  and  cadences,  we  feel  *  SMMical 
influence  controlling  his  verse.  Sotllnisi  fhss 
results  in  a  hiss  of  force  or  de&niteiwrss  But  h 
m.ik(  s  his  poetry,  whether  in  the  long  ^wir^r*; 
lines  of  'Lockslty  H.ill. '  or  in  the  brief  »*mji!e 
measures  of  the  shorter  songs,  eminently  reli- 
able. Any  one  who  recites  it  aloud  wtli  iaid 
how  natural  it  is  to  fall,  as  Tcnnysoo  al»a>« 
did^  into  a  rhythmical  tone,  ahnott  aim  chawtiag 
Thu  doia  rdation  of  his  poein  to  nnisac  mmr 
be  feh  also  In  the  quality  of  tiiMte  suggtstiw- 
ness.  of  intimate  and  indefinable  charm.  whi.^^h 
makes  his  brief  lyrics  a>  perfect  a.-  iiiyth:ti.r 
of  ihiir  kind  in  ilu  world  s  literature  He  ha» 
the  power  of  cxjircs^  iit;  the  vanue,  dchcaie.  >rt 
po'itit  emotiou>,  the  fniings  that  I'elong  to  the 
t\N:liKht  of  the  heart,  where  ihc  glow  of  k>se 
ami  the  shadow  ut  rci;rct  arc  mingled,  in  verbal 
melodies  as  simple  and  as  '"*fl*^'  as  the  chime 
of  far-off  bells,  or  tfie  echoes  of  a  hngle'eaH 
dying  amonR  the  hills 

2.  He  has  an  extraordinary  ttmhfuliuii.  ai-J 
delicacy  of  touch  in  natural  discrip;ian-  ThH 
appears  equally  in  minute,  pre -liLaphae lite  work, 
when  he  spe.-dcs  of  the  color  of  the  1  ud»  cm 
dull  rent  trees  in  early  spring,  or  in  the 
in  which  a  wavc-crest  ts  reflected  in  the 
hollow  before  it  breaks;  and  in  wide,  _ 
bndscapes.  where  he  renders  the  tuHnleace  of 
the  coming  storm,  or  the  still  glory  of  an 
autumnal  momin),;,  in  a  few  broad  lines  .\d4 
to  this  the  qualit)  of  MendinK  and  interfusira 
.til  his  epithets  and  descnptions  with  the  v<.nti- 
incnt  of  the  poem,  so  that  they  do  not  disrrj-rt 

the  feeling  but  enhance  and  deepen  it.  and  yon 
have  one  of  Ac  tiaits  by  which  the  qocut  of 
Tennyson  is  most  cacer^  <fistinguished. 

3.  His  range  of  imaginative  sympathy.  » 

shown  in  hi^  ballads  .ind  chnrartcr  pieTs,  i 
very  wide;  but  it  moves  for  the  most  part  alorc 
natural  and  normal  rather  than  strange  tri 
ccccntnc  lines-  His  dramatic  lyrics  diSer  in  tbu 
respect  from  those  of  Browning  Tetmysoo  ex- 
prcMts  Uk  feeling  of  the  phtkMopherJn  ^Uscte- 
tius.*  of  the  peasant  in  *Riipah.*  of  dw  cifl4 
in  'The  Chikfren's  Hoipital.*  of  the  old  se>- 
fiuhtrr  in  'The  Revenge.*  of  the  intellrcttuJ  *d- 
\eiiiurer  in  'L'ly>s«s.'  in  order  to  bring  oat  iB 
each,  out  that  which  is  exceptional  and  rare,  bet 
that  which  is>  most  deeply  human  atu!  i\pisc.i' 

4.  His  work  reflects  with  siagxdar  MdKy 
the  scientiftc  and  social  movemenu  of  tfic  ap 
The  diacoverica  and  inventions  of  medani  man 
ai^raniiatcd  hito  poetic  language  and  eamd 

to  poetii-  use  In  his  verse  the  ear^h  moves,  tk* 
planet*  arc  molded  of  siar-»lust  .inii  iht  mvstery 
of  an  unfitnsheel  cre.ition  still  in  e  o  ij'.KJn.  It 
is  po&silile.  often,  to  assign  dates  to  bis  pocsu 
bv  aa  alluuon  to  some  ncwly-sc«n  mooR  or 
comet,  or  sook  critical  event  in  the  social  k**- 
lory  of  awnkind  It  is  true  that  he  mionib 
many  of  the  new  device*  to  hriiti  **  ■■Bm> 
nium    He  take*  a  dark  view  of  seme  ol  ll* 

elements  of  V>-h     rri!\ir\  c; vilitati.in      P.:  * 
he  feels  the  forward  mosemenS  oi  the  «or<d. 
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and  his  poetry  mirrors  truly  flie  Spirit  of  no4- 

erti  optimism  —  with  shadows. 

5  As  in  its  form,  so  in  its  spirit,  <h*  verse 
of  Tennyson  expresses  a  constant  and  controll- 
ing sense  of  law  and  order.  He  is  in  the 
Oppoate  camp  from  the  poets  of  revolt.  Har- 
nooy  is  essential  to  his  conception  of  beauty. 
His  patriotism  is  sober,  steadfast,  thoughtful, 
hw-aliidinp.  His  love  moves  within  the  bounds 
of  order,  iiiinty  and  reverence.  His  conception 
of  puwtx  is  nJv<  r  akin  to  blind  force,  ])Ut  car- 
ries within  itself  the  higher  elements  of  intclli- 
grnce  and  voluntary  restraint. 

Self.revemo^  uUADamMan,  tOUotatiA,'-- 
TtiMs  ttaNt  •km*  Iwd  life  to  M»«ti«iBO  voiMr. 

6b  The  poetiy  of  Tennyson  is  pervaded  by  a 
profound  rclktoiu  spirit.  His  view  of  the 
world  — his  view  even  of  the  smallest  flower 

that  blossoms  in  the  world  —  is  illuminated 
through  and  thron^di  liy  his  faith  in  the  Divine 
presence  and  goo(ln<.s^>  and  l>cauty.  He  cannot 
conctive  of  a  purely  physical  universe.  Nothing 
that  he  has  written  could  have  been  written  as 
it  is,  if  he  had  been  an  atheist  or  an  agnostic. 
Even  his  poems  of  doubt  and  conflict  arc  the 
rcsursent  protests  of  the  heart  against  the  cold 
nepntions  which  destroy  personal  trust  in  the 
I.  I  ten  (.od.  in  whom  we  live  and  move  and 
have  our  being.  His  method  of  dealing  with 
religious  .subjects  is  not  theological,  like  that  of 
Milton  or  Wordsworth;  nor  ^ilosophical.  like 
that  of  Browning  or  Arnold  or  Oough.  Tenny- 
on  speaks  more  from  the  side  of  the  feelings, 
the  ultimate  spiritual  instincts  and  cravings  of 
humanity.  Tlie  strongest  of  these  is  the  desire 
and  hope  of  a  hfe  beyond  the  grave.  To  this 
passion  for  immortality  he  gives  full  play,  and  it 
evokes  some  of  the  strongest  and  sweetest  tones 
of  his  music.  From  *The  I>e8erted  House*  to 
Trossinp  the  Bar,*  his  poetry  is  an  evidence 
of  his  conviction  that  death  cannot  end  all. 
This  faith  in  the  life  -liat  is  to  come  elevates 
and  purifies  his  conception  of  the  life  that  now 
is.  It  gives  a  new  meaning  to  duty  and  to  love. 
And  waen  wc  think  of  the  many  noble  poems 
in  which  it  has  found  erpression.— *The  Two 
Voices.'  *The  May  Queen, >  'I.ocksley  Hall.' 
*Enoch  Arden,'  "The  Leper's  Rridc.'  'Guin- 
evere,' 'In  Memoriam,'  •X'astness,'  <V\'a^,'es,' 
—  we  may  well  call  Tennyson  the  poet  of  the 
endless  life. 

His  influence  upon  the  thou^t  and  feeling 
of  the  age  has  been  far^wichmR  and  potent. 
He  has  stood  among  the  doubts  and  confusions 
of  these  latter  days  as  a  witness  for  the  things 
that  are  invisible  and  eternal, —  the  things  "that 
men  may  forget  if  they  will,  but  if  they  forget 
them,  mcir  hearts  wither  aitd  the  springs  of 
poe^  run  dry.  His  verse  has  brought  new 
dieer  and  courage  to  the  youth  of  to-day  who 
would  fain  defend  their  spiritual  heritage 
a^inst  the  invasions  of  materialism.  In  the 
vital  conllict  for  the  enlargement  of  faith  to 
embrace  the  real  results  of  science,  he  stood 
for^  as  a  leader.  In  the  great  sUcnt  reaction 
of  our  age  from,  the  deqierate  solitude  of  a 
consistent  skepticism,  his  voice  was  a  clear- 
toned  bell,  calling  the  tniwilling  exiles  of  lielief 
to  turn  again.  And  when  he  passed  away  from 
his  quiet  home  at  Aldworth,  with  the  moonlight 
falling  on  closed  eyes  and  voiceless  lips,  the 
worldmourned  for  him  as  for  a  mighty  prophet, 
and  rejoiced  for  him  as  a  poet  who  had  finished 


his  course  and  kept  the  faith.  See  Enoch 
ARDF.N;  InVLLS  OF  THE  KlNG',  In  Mf.moriam  ; 
LocKSLEV  Hall:  Maud;  PamCEss.  The 

Bibliography. —  Editions  :     Standard  edi- 
tions of  Tennyson  are  the  Cambridge  edition  by 
W.  J.  Rolfe  (Boston  1898);  Cabinet  edition 
(1  vol.,  ib.  1899;  id.,  12  vols.,  ib.  1902);  House- 
hold edition  (ib.  18*>9)  ;  Riverside  edition  (7 
vols.,  ib.  1904);  New  Popular  edition  (3  vols., 
fl>.  1906);  Gfbbe  edition  (New  York  1907); 
Eversley  edition,  by  Hallam,  Lord  Tennyson 
(6  vols  ,  ib.  1908)  ;   Everyman's  Library  (ib. 
1010)  ;  'Works  of  Tennyson,  with  Notes  by  the 
Author,'  edited  with  Meinoir  by  Hallam,  Lord 
Tennyson  (ih.  1913)  ;  The  P'arringford  edition, 
by  Eugene  Parsons ;  Athenaeum  Press  edition 
(select  poems),  by  Henry  Van  Dyke  and  D.  L. 
Chambers  (1903).    CoNcoRnANCEs  ANn  Ridi.i- 
OGRAPHiEs:   Baker,  A.  E..  'Concordance  to  the 
Poetical  and  Dramatic  Works  of  .\lfrcd.  Lord 
Tennyson'  (London  1914) ;  Brightwell.  L).  B., 
'CoiKordance  to  the  Entire  Works  of  Alfred 
Tennyson'  (ib.  1870)  ;  Shcppard.  K.  H.,  •Bibli- 
ography of  Tennyson'  (ib.  1896) ;  Thomson. 
J.  C..  *  Bibliography  of  the  Writings  of  Tenny- 
son' (.Mew  York  1905)  ;  Wise,  T.  J.,  'Bibliog- 
raphy of  the  Writings  of  .Mfrcd,  Lord  Teiuiy- 
son'  (2  vols^  London  1908).    Biocraphy  and 
CRfTiciSM :   Benson,  A.  C.,  '  Alfred  Tennyson* 
(London  1907);  Bradley.  ^Commentaiv  on  In 
Memoriam'  (ib.  1901);  Brooke,  Stopford  A., 
'Tennyson:  His  .Art  and  Relation  to  Modem 
Life'  (2d  ed ,  London  1894)  ;  id.,  "Brownmg 
and  Tennyson."  in  *  Poetry  of  Robert  Brown- 
ing>  (ib.  I903h  Gary,  E.  L..  *Tennyson :  His 
Homes,  His  Friends  and  His  Work'  (New 
York  1898);  Collins.  J.  C,  'Early  Poems  of 
Tennyson,  with  Bibliography  and  Various  Read- 
ings'  (London  1900);  Dowden.  Edward,  "Ten- 
nyson and  Browning"  in  'Studies  in  Litera- 
ture' (5th  ed.,  ib.  1889) ;  Genung,  'Tennyson's 
In  Memoriam'  (ib.  1884) ;  Gosse,  E.  W..  'Pof^ 
traits  and  Sketdies*  (ib.  1912) ;  Halbm.  Lord 
Tennyson,   'Alfred,  Lord  Tennyson;   A  Me- 
moir' (2  vols..  New  York  1898;  new  ed,,  ib. 
1905;  in  I  vol.,  ib.  1911).  the  authorized  hfe 
of  Tennyson;  id..  'Tennyson  and  his  Friends* 
(London  1912)  ;  Harrison.  Frederic,  'Tenny- 
son. Ruskin,  Mill  and  other  Literary  Estimates' 
(New  York  1900);  Huckel,  Oliver,  'Through 
England  with  Tennyson'   (ib.  1913)  ;  Hutton, 
R.  H.,  "Tennyson,"  in  *Literar>-  Essays'  (Lon- 
don 1893) ;  Jacobs,   'Tennyson  and  In  Me- 
moriam* (ib.  1892)  :  Jones,  'The  Growth  of  the 
Idylls  of  the  IGng»   (ib.  1895);  King.  <A 
Critical  Study  of  In  Memoriam'   (ib    180S)  ; 
Lang,   Andrew.   'Alfred   Tennyson*  (London 
1901);  Littledaie.  'Essavs  on  Tenny.son's  Idylls 
of  the  King'  (ib.  1893)  ;  Luce,  Morton.  'Hand- 
hook  to  the  Works  of  Alfred.  Lord  Tennyson' 
(New  York  1908)  ;  Lyall.  A.  C,  'Tennyson.'  in 
English  Men  of  Letters  Series  (London  1902)  ; 
Lounsbur}',  T.  R.,  'The  Life  and  Times  of 
Tennyson  from  1809  to  IR.sO'    (New  Haven 
1915") ;  Masterman,  'Tennyson  as  a  Religious 
Teacher*  (1900);  More.  'Shelburne  Essays* 
(7th  series,  New  York  1910) ;  Napier,  'Homes 
and  Haunts  of  Tennyson'   (1892);  Rawnsley, 
H    I).,   'Memorie>  of  the  Tennvsons'  (New 
York  1912);  Ritchie,  (.Mrs)  .\   T,  'Records 
of  Tennyson.  Ruskin  and  Browning'  (London 
1896):  id..  'Tennyson  and  his  Friends'  (ib. 
1893):  Saintsbttty,  G.  E.  6..  'Corrected  Im- 
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prc»stons'  (Xcw  York  1895)  .  Scudder,  V  D. 
'Life  of  the  Spirit  in  the  Modern  English 
Potts'  (Boston  18*J7>;  Sne.ith.  K  H..  "The 
Aliad  oi  Tennyson*  (New  York  ISWO)  ;  Sted- 
man,  'Victorian  Poets'  (rev.  cd ,  1S87) ; 
Strong.  A.  H.,  'dreat  Poets  and  their  The- 
ology* (Philadelphia  1899)  ;  Tumbull,  A  .  'Life 
and  WritinKs  of  Lord  Tennvsnn*  (l^oodon 
1915)  ;  van  I>)kc.  Henry.  'The  Poetry  of  Ten- 
nyson' (I'i'li  ' 'i  ,  Xew  York  1.''Jm  .  Walters. 
J.  C,  'Tennyson;  Poet,  l'hiIov4,;ihi  r,  idealist' 

(London  ia»3). 

Ht-Nity  VAN  Dykk. 
professor  of  Enytisk  IMerature.  Princeton  Um- 
ttrsily,  and  fomur  Unittd  States  Minuter  to 
tkt  Ntthrrlonds  and  Liurembouinff. 

TENNYSON.  Frederick.  English  po.  i  i 
Louth.  5  June  1807 ;  d  Kensington.  26  Fe!>.  1898. 
He  was  elder  brother  of  Alfred  TemtyMn 
(a.v.).  He  poblifhed  several  vohimes  of  poems 
oi  eoniiderable  tnerit,  namelv:  'Davs  ind 
Hours'  (1854);  'The  Isles  of  Gree«e'  (1890); 
*l>aphne  and  Othrr  Pr«^^'  (1891);  and 
tpoctns  of  111.   •  1  ^  \f^>'->). 

TBNNYSON.TURNfili,  Clwrles.  Eng- 
fish  port:  h   Somersbv,  Lincolfullire.  4  July 

1808;  d  niclMih  im,  2'  \onl  \m.  He  was  an 
elder  brother  oi  .\iucd  Tennyson  (q.v.),  with 
whom  he  collaborated  in  tin  i'cjems*  of  1827. 
He  look  the  additional  name  of  Turner  by  royal 
liciiise  on  succccdinfi  to  property  at  tiie  dealb 
of  a  great-uncIc.  He  became  virar  of  Grashy. 
lincolfishire.  in  1837,  and  puHHshed  'Sonnets* 
(1S64);  'Small  Tableaux'  (1868».  and  'Son- 
nets. Lyrics  and  Translations'  (1873).  In  1880 
the.se  were  republished  with  additioiK.  i:iii1<  i 
the  title  'Collected  Sonnets.  Old  .ind  New.' 
These  writioKs  manifest  that  he  possessed 
much  poetic  genio*.  Hi*  greater  brother  re- 
({ardcd  some  of  IttS  SOIUKtf  as  amons  the  finest 
in  the  langoage.  aroons  them  being  'The  Kook- 
efy>*  «l.etty$  Glohe':  *Ork>n»;  and  *The 
Lion's  Skeleton.' 

TBNOCHTITLAN.  iin-4di.tei-Rn'.  the 
ancient  name  of  the  City  of  Mexico.  See 

TENOR,  the  highest  natuol  adult  male 
voice  Its  compass  Kcnerally  extctids  from  C 
m  the  baM  to  0  or  A  to  the  treble.  Pro(e»- 

sional  singers  may  take  from  C  to  C.  The 

qiuilitio  of  the  lenor  render  ii  suita' !i  ■  tfi- 
cxiKT-Mon  of  If  nilcr  and  d<  licatc  seulujicuij.. 
In  ,  I  .  il  c<>mi>oMtior  of  four  parts  the  tenor 
forms  the  second  middle  part,  deeper  than  the 
alto,  but  higher  than  the  mm:  hut  in  the  song 
of  four  mate  voim  (he  troor.  a>  the  6rst 
voice,  leads  the  chief  meltidy.  and  as  the  Mtood 
is  the  hikjbi  r  mid.IIc  \ftii  (  The  clef  <'i  ihi% 
voire  i-  ih<  r  clfi  on  the  fourth  line  of  the 
sta\i.  hilt  tlie  iril.I<.'  or  (i  clef  i%  ccmnK'iiK  ii^'^d, 
tb<'U.;h  all  unt  high     A  >iri);cf  lia\utk;  ;» 

hi^h*!  I  s  11' <1  v'MCf.  nr  .1  mnitiral  iKirt  lOr  >i:ch 
a  voue,  In  tt  rmcd  tcriur,  4iid  sooirtimc»  a 
linb  niti.  >j  *  etw«^  the  b;i<b  .itul  the  alio  is  fO 


n-i'"'"' 


TENOKITE.  the  native  M  .rk  oxuW  nf 
Cop|ier,  Cu<  I  I'  i«.i-iii»  iiti  the  \'< 
«iu%  <n  ^mall  black  scales  ot  bnliiAiit  mrt.iilic 
luMrc  M''larTintrr  i%  an  r^rihv.  mjssivr 
TBii"y.  n"»i*»f*tlint*  wa*l,  <ori»ie«!  fiv  th<  de%t>m- 
kitma  ui  chal.  i'|>>iiti-  iUid  other  ropiHrr  orr%- 


It  ucciirs  in  DtiekMnni*  T«wi.;  HanmcL  Afk, 

and  elscwhere. 

TBNOB,  t^ni%  Greeoc.  Sec  TYmm. 

TENSAS,  a  fiv<-r  in  itie  m^v. ,  -<,--'i  nan 
of  Alabama,  the  enstern  rh-imuJ  {hruu»;h  •fetch 
the  united  waters  di  r}].  Tomhijrbee  and  the 
Alabama  rivers  pass  to  Mobile  Bay  The  wr?,-- 
em  chaTui.  1  i«  called  Mobile  River  (q  v  >  At 
the  mouth  of  the  Tensas  is  Fort  Blakely  where 
took  place  an  engagement  between  the  L^«o« 
forces  and  the  Cbnfederatcs.  2?  March  UB5 
See  FotT  BtAKCLV.  Stwti!  a  so  C^nvuf.  or 

TENSKWATAWA.    See  Trrx  Mfr.H 

TKNT,  a  ^rtahlc  dwcIling-pbGc  (oraed  >  f 
f*exihle  malenal,  as  hfamkets,  hides  or  morr 
commonly  canvas,  stretched  with  cords  on  pe-les 
Tents  are  chiefly  used  in  Europe  and  the  t'nite  J 
States  as  shelters  for  soldiers.  aM.  u.h  ihe  fir«? 
hunters  in  this  countr>-.  followms  the  IndLins. 
made  partial  use  of  them.  The  roost  comm"© 
fo  rm  of  tent  is  the  A  tent,  having  a  ridge-puW, 
across  which  a  canvas  is  shmjf  and  sk>f>cd  to 
form  the  main  roof,  the  sid<  s  l>ein^'  fasiriied  h% 
cords  to  stakes  in  the  ground,  and  flies  or  win^s 
beinsj  hung  for  sM,  .  When  a  hoop  is  u,cd 
instead  of  a  n  !^. -jv  Ji*  as  the  m^in  ^uppon 
I-  .1  I  tll-ti  in  T)\t  t:'cus  tent  u-ually  h.»-  twr- 
three  or  more  matn  masts,  with  ridKe-polcs  or 
ropes  between  them,  and  a  vast  Spread  Of  canras 
reaching  to  the  ground, 

TBNT-CATKRPILLARS.  atr 

si  nic  it;o:Ji  ot  tlu'  k:t  iui>  *_  i;  n.-.  j •>(/> j.  sprciB- 
c.ill>  ;ln-  .ipjjlc-i  ne  or  spruiK  >pe<:tes  <  i"  amur^ 
uj;:.;>  (,i  ilic  Morthe.i-tem  Slates  ITie  moth. 
|^  of  medium  ^iic  and  plain  colors  Its  egx^  are 
iuid  in  autumn  tit  the  form  of  ban4»  «| 
400  glued  abuiu  the  twiss  oi  Inat-tiMa. 
hata  early  in  ipring.  and  the  raterpilkta 
to  spin  across  nearby  forkini;  n^ik-i  .»  rriancular 
silken  web  or  tent,  in  whiLii  ihw  i.»ke  shelter 
.iTid  .k;r>.w.  ni.ttix  uttirr  •.tvc-  .is  wtll  a^  those  of 
tlie  nicluird  ^(c  alfcvted.  I'hcy  t£0  out  tn  the 
iI.<\'i[Tu  u>  feed  on  foliasc  and  at  mRfai  s^tber 
inside  the  web,  whkh  should  be  bttraed  at  aaght 
when  it  is  popoloM^  or  dcstroaxd  by  a  aprar 
of  kerosene.  Th«  calerpllafa  baecne 
tfrown  in  June,  and  then  are  abodl  two  mdm 
long,  hairy,  with  a  white  dorsal  stripe  atid  with 
numcrou!>  fine  crinkled  black  line«  on  a  yrDov 
Krouiul  i'  [ivl.iw  iiii.i  .1  ,  r,n-,r-cn  Maek  hand, 

with  a  blue  sipwi  all  the  ^ide  ot  eaich  i  int;  Then 
the  catirpitlars  spin  their  dense  white  tuxrt 
cocoons  behind  the  ioose  Imk,  or  boanis.  and 
ihc  aocbs  antttr  about  L  Another  if*- 
r«e«,  olttfi  veiy  dcstractivc  M  the  foliaga  «l 
•faade-|r«e«.  is  the  forest  tent*caterpilhkr  hmmIi 
(C.  Juj/rid).  will-  .  i-atcrpillars  are  to  be  dis- 
tiuK'uished  by  a  i  i\  of  Spots  instead  oi  a  iioc 
alonu  the  back.  The  more  common  tent-cater- 
pillar>>  lit  thv  r.-ii  inc  Co.»%t  are  the  brvse  of  the 
carK  C  Cdiltforntca  and  oi  the  later  C  cif 
ttruta.  both  orduurd-pesta.  The  iasiHmaed  htra 
in  coloaif  s  hut  do  not  make  teats. 

TENTACULIFKRA.  a  'n'  *  »  of  thr 
Infuiorta  havtOR  no  c'lia  in  the  aJuU  conditrcw 
l-tit  prri\idrd  with  them  dtjring  the  emhrytTrric 
penoil  Tbi  i!i«tni;.»ii»hinv  feature  »>i  '.be 
grofip  ie  founil  in  tbe  <(vcalled  trntarles  which 
arr  >ery  hiifhty  diflrrentlitcd  orcanSj 
xitptcd  for  forking  and  some  for  pw 
while  smm-  again  are  »dbr«ive.  They  are 
ted  from  the  entire  surface  of  ihf  hooy  < 
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in  groups  at  ihe  angles.    Sucli  tentacles  are 

flonRale,  capable  of  protnisinii  nnd  retraction, 
and  usually  have  the  distal  end  expanded  into  a 
sucker.  In  structure  a  tentacle  is  tubular  with 
a  semi-fluid  plasm  in  the  axis  and  a  firm  outer 
ftortion.  When  partly  retracted  a  band  of  con- 
tnctiie  protoplasm  appears  as  a  igaral  ridge 
around  me  outside.  There  ai«  Mvml  brancn- 
:np  forms  such  as  DendroeOHUUS,  sessile  on 
the  gill  plates  of  small  fresh-water  cnistarca, 
and  Dendrosoina,  a  larger  colony,  altaiiuii^^ 
sometimes  a  length  of  two  millimeters  and 
prescntng  tnperficially  an  extraordinary  resem- 
blaaoe  to  a  loophyte.  In  the  latter  the  nucleus 
extends  as  an  axial  stmcmre  branchini? 
throu^out  the  entire  colony.  Younp;  forms  are 
produced  by  di\'ision  or  gemmation,  and  are 
free-swimming  by  virtue  of  n  ciliar>'  roverint; 
vfaich^  is  replaced  by  the  tentacles  when  the 
organism  settles  down  in  a  permanent  environ- 
ment 

TENTH  CENTURY.  The  tenth  is  com- 
monly rated  in  history  as  one  of  the  lowest  of 
centuries  in  achievement.  Undoubtedly  fewer 
monuments  and  documents  representing  physi- 
cal or  intellectual  accomplishment  have  come 
down  to  us  from  it  than  from  corresponding 
periods.  The  principal  reason  for  this  is  to  be 
found  in  the  almost  continuous  invasions  of  the 
Northmen  who  at  this  time  disturbed  most  of 
the  western  European  countries.  They  estab- 
lished themselves  in  France  under  Rollo  in  tfie 
early  'part  of  the  century.  They  landed  on 
the  English  coast  in  larger  numbers  than  ever, 
they  invaded  Ireland  and  destroyed  particularly 
the  monasteries  and  schools.  They  sailed 
around  into  the  Mediterranean  and  made  in- 
cursions on  the  cities  and  established  themselves 
in  Sicily  and  southern  Italy.  No  wonder  that 
the  monastic  dironiclcrs  were  not  active  and 
that  men  were  discouraged  over  making  at- 
tempts at  progrcs.^.  W'hiii-  thc^r  ca  rofilicrs 
came  from  the  North  the  Saracens  from  Arabia 
were  making  similar  incursions  in  the  East  and 
Uic  eastern  portion  of  the  Mediterranean.  It 
was  the  state  of  unsettledness  of  mind  induced 
by  the  attacks  of  these  two  sets  of  invaders 
and  the  inhibitions  set  up  by  their  savage 
:rutltiis  and  not,  as  is  somellmrs  said,  the 
persuasion  that  the  world  was  to  come  to  an 
end  in  the  :^r  1000  which  dulled  the  efforts  of 
the jgenentions  of  the  time. 
\  flie  lOfli  century  was,  notwithstanding,  a 
significant  fraii'-ition  period  in  which  occurred 
many  events  that  were  to  be  fundamentally  con- 
structive for  modern  histoi->'.  The  Xorthmen 
consolidated  their  power  in  Russia  and  are 
usually  said  to  have  given  a  name  and  a  certain 
stabili^  to  the  government  of  the  country  at 
diis  time.  They  explored  Greenland  and  prob- 
ably landed  on  the  .-\merican  continent  in  the 
region  knr'%sn  p.s  Vinrland,  somewhere  south 
of  Labrador,  IteiOre  the  year  100(1.  Their  in- 
vasion of  England  was  to  lead  to  the  establish- 
n^nt  of  Ganate's  empire  in  the  next  century 
Md  their  pvescnee  btiraght  about  a  consolida- 
tiea  of  fome  of  the  warring  peoples  xA  Europe 
and  an  improvement  in  political  conditions. 
They  introduced  a  new  racial  element  into  tlie 
life  of  what  we  know  as  France  and  the  Nor- 
nans,  as  they  were  called,  became  an  extremely 
important  factor  in  the  subsequent  history  of 
Hvope.  At  the  same  time  the  Arabs  in  Spun 


became  leaders  in  the  intellectual  life  of  Europe 
and  their  schools  in  Cordova  of  geometry, 
chemistry,  astronomy  and  medicine  made  that 
city  a  centre  of  learning  famous  tlironelioiit 
the  world.  Cordova  laid  Ihe  foundation  of 
that  profound  Arabic  interest  in  science  and 
medicine  which  in  the  following  two  centuries 
gave  us  Abulcasis,  Avenzoar.  Averroes  and 
Aviccnnc  and  was  to  mean  so  much  for  the 
stimulaiion  of  the  scientific  spirit  of  F.urope. 
There  was  a  K''<'J*t  Arabian  physician  in  the  East 
too,  Rhaxes,  the  first  to  describe  smallpox, 
whose  boots  are  slill  famous  in  the  history  of 
medicine. 

In  spite  of  the  ever  recurring  incursions  of 

the  KofJimen  the  political  development  of 
Europe  at  this  time  is  of  special  interest  to 
modem  history.  The  9th  century  saw  the 
breaking  up  of  Charlemagne's  Empire  by  di« 
visions  among  bis  s<ms  as  well  as  among  die 
sons  of  succeeding  rulers  to  whom  unfortu- 
nately the  government  by  the  Prankish  custom 
was  parceled  out.  The  result  was  that  France 
without  a  firm  central  authority  was  in  a  highly 
disturbed  state  all  during  the  10th  century. 
The  feature  of  European  histoipr  most  ioter** 
estin^  for  our  time  is  the  bitter  rivalry  between 
the  Germans  and  the  French  over  the  possession 
of  Lorraine  which  culminated  nearly  a  thou- 
sand years  ago.  The  German  emperor  of  that 
time,  Otto,  invaded  and  devastated  all  the 
COimtry  of  the  Franks  almost  to  Paris,  then 
was  forced  to  make  a  disastrous  retreat  and  the 
greater  part  of  his  army  perished  in  a  battle  on 
the  Aisnc. 

England  after  the  magnificent  reign  of  Al- 
fred continued  for  some  time  to  grow  in  peace 
and  prosperity.  Alfred's  son  Edward  (reigned 
901-25)  conquered  Mercia  and  Bkst  Anglia, 
strengthened  the  ^government  and  protected  his 
people  against  invasion  by  the  builditig  of 
many  strongholds.  He  encouraged  town  de- 
velopment ant!  patronized  learning,  founding 
schools,  (houuh  the  tradition  of  any  connection 
between  the  Sa.xon  schools  of  this  time  and 
Oxford  or  Cambridge  is  mythical. 

.£thelstan  (925-40)  further  extended  the 
Saxon  rule  so  that  all  of  the  old  Saxon  Hep- 
tarchy (seven  kingdoms)  came  under  his 
dominion.  He  commanded  in  the  "great  battle* 
fanunis  in  subsequent  history  against  an  allied 
army  of  I>anes,  Scots,  (iaels  and  warriors  from 
the  Orkney  Islands.  These  Northern  peoples 
with  their  great  clajrmores  always  struck  terror 
into  their  enemies  before  this  but  Saxon  troops 
proved  capable  of  \s ithstanding  their  chargc. 
.<4^thelstan  came  to  he  looked  upon  as  one  of 
the  most  important  kings  of  Europe  and  royal 
alliances  with  bis  famiW  were  eagetly  SOU0IV 
his  sisters  Edwina  and  Edttha  marrying  die 
kings  of  France  and  Germany.  He  may  be 
called  the  first  king  of  all  England.  In  the 
seconil  half  of  the  century,  however,  the  North- 
men landed  in  England  in  lar^e  numbers  and 
gradually  .secured  a  firm  foothold  The  Danet 
under  their  idng,  Sweyn.  threatened  to  oramm 
die  country  and  dieir  withdrawal  was  obtained 
only  by  paying  a  ransom  Needless  to  say  this 
only  proved  to  hv  a  bait  for  more  invaders  from 
the  Northern  countries. 

A  more  hopeful  development  came  at  the 
end  of  the  century  with  the  introduction  of 
Hongaiy  into  European  history.  St^hen,  one 
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of  the  chiefs  of  ibe  Hungarians,  was  with  hi* 
faArr  recrfred  into  the  Cnurch  and  proceeded 

to  make  his  people  Christian.  He  was  crowned 
a>  kiiiK  (9^7)  and  his  reign  i^i  mainly  in  ihc 
ru \'  icufilrv.  Inn  the  spirit  which  led  him  to 
correspond  with  Hrutio  of  Qiicrfort  and  Odilo 
of  Guny  and  to  loutid  a  series  of  hospioes  fur 
pilgrims  in  icrusaicm,  Rome,  Ravenna  and 
Constantinople  so  that  travelers  from  Ins 
country  misht  have  a  refuge  when  thcv  visited 
these  cities,  was  a  proilucl  of  thr  10th  eentnrv. 
He  encouraged  learning  and  did  imich  to  Iireak 
the  savage  spirit  ol  liis  people.  His  court  he- 
came  a  refuge  for  the  English  royal  family 
when  Canute  conriucred  tlie  English  and  he 
deeply  influenced  Saint  Margaret  of  Scotland. 
The  tradition  of  social  helpfulness  cstahlished 
by  him  culminated  in  saint  Elizabeth  of 
Hungary  in  the  next  century. 

Tbc  ow  ooantiy  in  western  Europe  in  wiiidi 
the  Northmen  were  tmahle  to  gain  foothold  was 
Spain.    When   the  Northom  landed  at  Ga- 


licia  they  devastated  the  country  for  a  while, 
but  were  defeated  and  almost  exterminated 
Icaniing  a  lesson  that  kept  Spain  from  being 
seriousty  disturbed  the  Scandinavians  after 
this.  This  century  wiim  ^scd  al^o  thr  he-ginning 
of  the  expulsion  of  thr  Moor?..  The  foundation 
of  the  little  Oiristian  kingdom  of  Leon  was  the 
initial  step  in  this  and  the  prelude  to  the  heroic 
age  celebrated  in  the  Spanish  chronicles  and 
ballads.  Ahdrrrahman  III  (891-961)  under 
whom  as  caliph  of  Cordova,  Mohammedan 
power  in  Spain  rose  to  its  greatest  height,  was 
defeated  in  940  by  Ramiar  II,  king  of  Leon 
and  Asturias  (died  950),  in  the  great  battle  on 
the  plain  of  Simancas  (31  July  939).  After 
this  the  Christians  continued  to  advance  m 
power  and  the  Arahs  to  nn  ile 

Tlic  most  interesiiii^  character  of  the  period 
is  I  hiii^t.in,  .irchhishop  of  Cantcilmry.  pro- 
claimed saint  by  popular  estimation  of  the  good 
wor^  he  did  for  his  people.  He  was  probably 
born  carl\  in  the  century  of  a  well  to-do  family 
In  his  youth  he  was  a  favorite  at  court  until 
jealousy  led  to  hib  hanishment  Di-illusioin-d 
with  worldly  success  he  hccamc  a  hermit  at 
Glastonbury  but  after  a  time  the  lame  of  hta 
Kfe  as  a  solitary  led  the  king  to  recall  him  as 
an  adviser.  Dunstan  took  advantage  of  his 
place  at  court  to  encourage  le.irniii«  and  patron- 
uc  art.  He  himself  was  deeply  interested  in 
the  arts  and  cr.iit^  and  the  making  uf  beautiful 
things  and  after  bis  death  he  became  the  patron 
saint  of  the  goldsmiths'  guild.  He  is  said  to 
have  taken  part  in  the  making  of  hells  and 
organs  a>  well  as  the  altar  vessels  Nothing 
delighted  him  more  than  the  tcachuig  of  l)oys 
IB  the  cathedral  school  and  he  eticouraacd 
manual  training  as  well  as  intdlcctu  il  (Icvetop* 
ment  The  rich  who  saw  his  good  work  pro- 
vided him  \Mth  f^mds  in  abundance  and  he  used 
tluni  ti>r  the  luiilJm^  .iiid  ;<  storing  of  churches 
and  the  tstal>li>bnitul  ol  schools  He  reformed 
monastic  life  which  had  sutfcred  seveiely  dur- 
ing the  disiurbod  period  while  the  Northmen 
were  landing  in  England.  Dunstan  was  most 
fanous.  however,  for  his  care  of  the  poor  and 
the  needy  He  was  often  called  upon  to  act  as 
judi  r  in  law  suits  and  his  ui.onten.tru  e  of  the 
rights  ol  widows  and  orphaii.s  made  hiin  popu- 
lar. He  died  in  9(B  and  until  tha  ntartyrdooi  of 


Saint  Thomas  of  Canterbury  was  the  favoriir 

saint  of  the  English  people. 

The  most  significant  intellectual  event  o' 
the  century  was  the  writing  of  a  series  of  T>htrt 
hy  Hroswitha,  a  Rencdi-  lim    mii)  of  dinnirTr- 
hcim.  South  Germany.   Her  reasons  for  -vntrac 
them,  as  given  in  the  preface,  makes  it  mr 
clear  that  there  must  iiavc  been  much  mon  of 
interest  in  literature,  classic  and  recent,  at  thh 
time  than  is  ustially  thought     Hroswitha  4r- 
clared :  "There  are  many  Oiristian*   (and  we 
cannot    relieve   (inr>(I\e>    cntireK    of   thi»  rt- 
proach)  who  charmed  by  the  choice  eioqaa 
of  the  language,  prefer  the  vanity  of 
books  to  the  wisdon  of  tl»e  Uov  Scripnac 
There  are  <»tiiers  who  thonfdi  attadied  lo  the 
sacred  writings  and  full  of  contempt  tor  other 
pagan  productions,  yet  cannot  keep  from  read- 
ing time  and  again  the  fictions^  of  T«  rcr  c  ais4 
won  by  his  charm  of  dictioo  stain  ihnr  toaii 
by  the  knowledge  of  criminal  actions    It  u 
for  this  that  I,  *the  atron^  voiee  of  Gaadcrv 
hdm.*  do  not  hesitate  to  imitate  in  my  wni* 
ingS  a  man  whom  su  miny  permit  thrm*el»fi 
to  read  in  order  to  celebrate  in  the  meA>ur«  v/t 
my    feeble    intcllict    the   viriiies    of  Ouis'tir- 
womcn'whilc  empluying  the  Mme  form  ol  eomt- 
posiiion  which  served  the  aodeau  to  dcscrita 
sliamciul  conduct* 

The  ideas  tiitts  expressed  are  so  modern  dur 
it  is  ."surprising  to  find  them  thus  simply  >*: 
forth  in  the  10th  century  Hroswiiha  callfi 
her  plays  conndit  s  iRcause  they  end  hjf<;nit, 
though  the  happiness  comes  in  heaven  throcw^ 
martyrdom.  Tncy  wcic  prohab^  mean,  aa  A* 
preface  would  seem  to  indicate,  more  for  read- 
ing than  presentation,  though  they  are  some 
coniiL  scenes  that  \\ould  tempt  the  cmplo)nj<r.! 
ot  till  .n  tors'  art  One  of  Hrco^snha's  cotncdsn 
aiitu  i[uiie>  the  morality  plays  oi  su!>>cnu<ni  cetv- 
tuius  III  their  introduction  of  ab>iract  char- 
acters personified.  \\  isdom.  the  moihcr.  and  htr 
three  daughters.  Faith,  Hope  and  Chanty,  came 
to  Rome  to  influence  the  citizens  for  gt>*>d  Atii 
arc  put  to  death  by  tht  1  nijuri.i  \  Ir;^i  iif 
suks  the  dramas  Hroawiiha  wrctt  a  s<rrie>  c4 
pocnis  in  Latin  verse,  one  oi  which  is  ibc  *:c!7 
of  Thcophilus  who  sold  his  soul  lo  the  dod 
and  is  one  of  tbc  eariy  forms  of  the  Fawrt 
legend.  She  also  wrote  a  chronicle  and  tftm» 
to  have  been  in  high  favor  at  court  The 
ediliii  princeps  of  Hroswitha  is  by  Ceho 
(1501).  At  first  he  was  su»i>ccted  of  ha\tTi< 
written  most  of  the  plays,  but  there  is  no  tkNibt 
now  of  their  antiquity.  The  work  throws 
on  the  feminine  eduction  of  the  liaae. 
fcstly  thr  C(i:;\ents,  of  which  there  were  nixr\ 
in  the  khniel.ind.  contained  a  number  ol  re- 
ligious women  deeply  interested  ta  thc 
Icctual  as  well  as  the  spiritual  life. 

The  bcgjamings  of  some  of  the  ' 
veiopneau  is  omnmeroe  date  from  ihb  ceamy: 
Merchants  were  honored  by  ^thetstan  who 
c(^iif erred  the  rank  of  Thane  on  arrvcr  w-Hft 
h.i'l  ni.i<le  three  voyages  over  the  sc.i  i«  -h  a 
slnp  .11.(1  ( arKo  of  his  own  The  iir;ti-h  -e- 
organized  by  Alfred  at  the  end  ot  the  VtJi 
tun-  developed  and  in   ICing  Edgar's 

some  36()  sail  in  three  sqoadrom  a 
a  circuit  of  the  island.    Even  tni<  sea 
was  not  .ible  to  protevt  KngLind  frrwn  m\a» 
by  the  Danes  however,  who  under  Swi 
gained  a  foothold  (arai  98S>  aad  is  the  a 
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cetitury  England  was  ruled  by  Canute.  Flan- 
ders became  the  scat  of  manufactures  of  linens 
and  woolens  for  Europe  and  the  republics  of 
Venice  and  Genoa  begM  their  great  com- 
nercial  careers  in  connection  with  the  trade 
irom  the  East.  The  Moors  in  Spain  under 
Abderrahman  III  built  some  beautiful  buitdiii|:!:s 
and  adorned  their  cities  and  set  an  example 
nhich  was  to  pfove  an  inspiration  for  the  man^ 
students  who  came  down  to  the  Sf 
Peninsula  to  make  their  studies  at 
Moorish  schools. 

PlINaPAT  FVFVTS  OF  THE  TeVTH  CEVTrFY. 

MS.  Edmrd  the  Elder,  King  nf  the  Angles  and  Saiiont, 
Moond  won  oi  Alfred  the  Grrat,  make*  peace  with  the 
Due*  settled  in  Baat  Anglia  and  Northtunlyria.  and 
cttaMishcs  the  "  Laws  o(  Edward  and  Guthrum," 

909-  Northmen  from  Norway  and  Dcr-marW.  fr  in,  ih:>  year 
on.  tBrr  uKh  the  century,  cor.tinue  to  ravag''  tin-  Russian, 
(irrtian.  British.  Irish  and  Fri-nch  coaatS.  and  aUhou«h 
(iuastruusl)-  repulsed  from  Spain,  eateod  tbcir  depre- 
dations to  luly.  Tbnr  ertahuah  oolaBiM  in  NonnMdy. 
France,  under  RoUo.  Id  ^t*— ^  and  la  aMlkam 
Scottish  idAlllU. 

911.  Conrad.  didN  «t  naaeoofe  li  Steeled  «aiiMnr  of  tha 

Pranks. 

?1S.  Henry  tht  Fnwlcr  beconvcs  Henr-.-  1.,  Kir.>:  ni  ("rcrm^my. 
M9.  Germany  and  north  Italy  arc  di\-idcd  into  dukctjama 
ml  ■rirnaalitiefc  Tba  third  or  Saxon  dynasty  coof 
t«nry  I  extendi  taia  territory;  increases  dvic 
ts;  crr«tess«"vrTr\l  mnrRravates.  The  eHver  mines  of 
st'urs   arc   dis" -ivcrixl.    Industry  and   wealth  in- 
crease.   R'lrt.ir  l  the  Elder.  Kins  oi  the  Aji^Ie*  and 
Sax/jr.s.   is   "  <  !i  "^.fu  iis  father  and  l"rd  "  by  ScmIs, 
Nonbttmbrians.  Danes.  Norwegians  and  Welsh  after 
vi^ofoua  caoiBa^BH* 
UL  BSmard  the  Btder  dies  and  is  tucoeedad  by  Achabtaa 

«hO  consolidates  the  Sa»i>n  Hept.nrchy. 
KQL  Otto  of  GenrLanv.  i  !  I'-st  s>in  <i  Henry  I,  marries  Edith, 
daughter  of  Eiiw.ird  the  Elder,  and  sister  of  .'KtheUtan« 
King  of  England. 
9i4.  Henry  1  of  Germany  stems  the  Hungarian  invasion. 
9M.  Otto  I.  the  Oiaat  aoocceds  his  father  Heory  I  ai  Xing 
of  Germany. 

942.  Otto  concludes  peace  with  I-ouis  IV'  of  France  after  war 

over  Lorraine. 

553.  War  asain  bre-aks  out  over  Lorraine  and  is  ended  by 

Otto's  brother  Hr  juc..  .\ri  liJ  i>hop  oi  Cologne. 
95$.  The  Hungarians  arc  finally  dnven  out  of  Germany, 
Otto  defeating  them  in  a  bnlliant  vlclOiy  M  l  achfald. 
Otto  also  defeau  the  Slavs  who  had  ta^wjii  Snonr. 
fS9.  Hugh  Capet  is  m.nlr  DuVi-  ■  f  I'rancc. 
Ml.  Hri>»witha,  draniatr,'.,  Hi-ir'i  "inc  rrln'ir''.:^.  n-.J  "the 
»tr»jnK  voice  of  Gan  iersht im.    ;:rpsents  h»-T  '  Carmen  do 
krestis  Oddonis  '  Ui  tin-  fir.|>i.-ri>r-,  (Uto  1  and  l->'.to  IL 
971  Edward  the  MartjT  l>ctoii;cs  tuiiti  ul  ErigUnd. 
97S.  Edward  is  assassinated  at  the  instigation  of  his  step- 
mother. 


M}.  GrcenUnd  is  colonised  frotri  Iceland  by  NorthflMn  adw 

•rc.     They  also  imtk 
Vineland  'in  the  North  .American  continent. 


send   Christian  missifnancs 


m. 


On  the  dissolution  of  the  Pranconian  Empire  and  the 
termination  of  the  second  dyrutsty.  Hia)h  Capet  tha 
founder  of  the  third  d/nasty  is  elected  tGng  of  rraace> 
Saint  Dunstan.  archtmhop  of  Canterbury,  dies. 
Stephen  I  it  cnsMad  Kiaa  ai  Uaaacy  aad  aatm  lalo 
friendly  latatioaa  whh  ChiMaB  iMdm  cl  WaMam 
Eurtipp. 

.■Xubtri.i  f)<>C"mps  a  M.irKravatp.  The  Grerian  Ritifiire 
loses  territ<.>ry  t>>  the  Hulganans  on  Mount  Uicmus  and 
resists  Russian  invasioii.  Tha  TttflB  la  pOMMiiaB  of 
Egypt  and  Syria  extend  tbeir  flmpira  aad  give  the  titia 

_  of  Sultan  to  thi  ir  ru'ers. 
MOO.  CiviliKitinn  a'^v.ii-.res  V'illiunricrf  nr  vrfd^m  is 
abolished  in  U'-sti-m  Europe.  The  pri-Hij-al  towns 
liccome  republics.  Hereditary  ei^.-itrs  on  a  military 
basis  are  esta'.>It^hcd.  The  duk<-s  and  counts  become 
kiAe^  Arabic  learning  attains  a  hiuh  standard.  The 
Inatltations  for  education  fuumlcd  oy  Charlcmani^  are 
almost  obliterated  in  the  uphiavals  of  thf  Franconian 
Empire,  but  faith  and  learning  iirc  5.-ifc«uurdcd  liy  the 
Church,  for  tha  intallectual  ad\-ancc  and  uplift  of 


iAMES  J.  Walsh, 
Greatest  of  Cen- 
turies. • 

TENURE  is  a  legal  term   dciiotitig  the 
manner  in  which  the  titli-  to  rral  estate  i'^  licid 
It  originated  during  the  feudal  &v&tcm  of  Eng- 
bnd  and  defined  me  relatira  whidi  existed  be- 


twccn  the  lord  of  the  manor  and  the  tenant 
The  term  tenure  in  its  modern  signification  is 
extensive  and  may  import  mere  possession  of 
real  property,  or  the  particular  manner  by 
which  same  may  be  held.  A  tenure  paid  for  in 
services  was  formerly  known  as  socage.  See 
also  Fei;dal  System. 

TBNURS  OF  OFFICSL  the  manner, by 
which  an  office  is  held,  as  wefl  as  the  duration 

of  its  term. 

TENURE  OF  OFFICE  ACTS.  (1)  An 
act  of  15  May  1820  which  provided  a  four- 
year  term  for  certain  officers,  such  as  collectors 
of  customs,  etc.  (2)  An  act  of  Congress  passed 
in  1867,  vetoed  by  President  Andrew  Jadcson 
and  passed  over  his  veto  on  2  March.  The 
chief  provision  of  the  act  was  that  rrquirinc 
the  consent  of  the  Senate  to  the  removal  oi 
any  officer  appointed  with  its  advice  and  con- 
sent. In  case  of  the  misconduct  of  dBoers 
thus  appointed,  except  judges,  when  the  Senate 
was  not  iti  session,  the  Prcsidint  might  suspend 
such  otficer  and  designate  another  to  perform 
his  duties  until  the  Senate  should  act  in  the 
case.  Many  other  objectionable  provisions  were 
incfalded  in  the  bill,  which  was  aimed  at  limiting 
the  power  of  President  Johnson.  The  latter^ 
disregard  of  the  act  !n  removing  E.  M.  Stanton 
from  the  Secretaryship  of  State  was  One  of 
the  mam  grounds  of  his  impeachment.  Under 
Grant's  administration  in  \SC)9  many  sections 
of  the  act  were  stricken  out,  and  in  1887  it  was 
practically  repealed  altogether.  (See  Johnson, 
Andrew).  Consult  McLaugliUn  and  Hart,  <Cy- 
clopedia  of  American  Government'  (New  York 
1914),  and  ^Statutes  at  Urge*  (III,  582;  XIV, 
430;  XVI.  6;  XXIV,  500). 

TEOCALLIS.  t^-d-kills,  the  aadent  tem- 
ples of  Mexico,  of  which  there  are  extensive 

remains.  They  are  distinguished  by  a  pyra- 
midal base,  square  in  plan,  and  rising  in  stories 
or  terraces,  or  in  an  incline  of  45  degrees,  to  an 
upper  platform,  on  which  the  temple  st^ds. 
Tile  most  extensive  is  the  pyramid  of  Cholula, 
near  Mexico,  said  to  have  been  hutlt  before 
the  arrival  of  the  Astecs.  In  plan  it  measures 
1,440  feet  each  way,  and  has  four  terraces, 
reaching  a  height  of  177  feet.  Its  area  is  nearly 
four  times  that  of  the  great  Egyptian  pyramid, 
but  in  strength  of  material  and  skill  of  work- 
manship it  is  vastly  inferior,  and  is  now  merely 
a  mass  of  rains.  At  Palenquc,  in  Yucatan,  is 
a  better-preserved  temple.  The  pyramid  rises 
in  an  incline,  consisting  of  an  unbroken  fUtrht 
of  steps,  280  feet  sijuarc  and  60  feet  high.  The 
temple  is  76  feet  wide  in  front  and  26  feet  deep 
and  is  ornamented  with  bas-reliefs  in  stucco 
and  hieroglyphic  tablets. 

TBOSINTE.  a  fodder-plant.  See  Grasses 
OF  THE  Umiki)  States. 

TEPHROITE.  A  mineral  consisting  of 
manganese  ortho-silicate  2MnO.SiOa,  contains 
70  per  cent  MnO. ;  abundant  at  Frauldin  Fur- 
nace and  Sterling  Hill,  N.  J. 

TEPIC.  ta-pek'.  Mexico,  (I)  A  territory  on 
the  Pacific  Coast  between  the  states  of  Jalisco 
and  Sinaloa,  oi^nizcd  under  Ifemcan  govern- 
ment in  18S9;  area.  11,275  square  miles.  It  is 
a  mountainous  country  inhabited  by  tribes  of 
semi-independent  Indians.  It  includes  the  vol- 
cano of  Ceboruco,  still  active.  The  Santiago 
and  Ifezqintal  rivers  flow  thro«|^  it.  There  an^ 
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rirh  minrrnl  ffppoMts.  little  operated.  Pop,  about 
17.\(XKt  (2)  Thf  capital.  Tcpic.  lies  about  25 
miles  inland  from  the  port  of  San  Bias,  with 
which  it  is  connected  by  a  railroad.  It  stands 
on  a  commandinpT  plateau,  and  manufactures 
cotton-cloth  and  tobacco,  mpd  has  a  popolatkm 
of  about  17.000. 

TBPLITZ,  t^1It&  or  t6PL1T2,  tip'Utt, 
Bobcnta,  a  watering  place  in  a  mountain  valley, 
30  miles  southeast  of  Dresden.   Its  interesting 

fcattin  s  arc  th(  r:»vile  with  its  bcatitiful 
groiitui>,  the  town  church,  hathiiiR  cstal>lish- 
mcnt,  Kathh.'iiiN,  etc  Its  mineral  haths  .ire  the 
most  celebrated  of  the  country  ITicy  consist 
of  12  hot  springs,  alkalo-salinc.  and  are  of 
great  efficacy  in  rfaewnatic  affections.  The 
Triple  Alliance  between  Austria.  Russia  and 
Prussia  aRainst  France  was  signed  here  in  1813. 
Pop.  27,000. 

TBRAMO.  t^l  ri-mA,  Italy.  <I)  Capital  of 

ibt  province  of  its  own  name,  at  the  confluence 
of  the  Tordino  and  Vczzola.  40  miles  northwest 
of  Oiicti.  It  is  a  hishop'j  sec,  and  the  cathe- 
dral dates  from  the  14th  century.  Municipal 
offices  and  the  exchange  are  the  principal 
buildings.  The  remnants  of  Roman  ballu» 
theatre,  temples  and  actueducts  indicate  the  site 
of  the  ancient  Interamna.  The  manufactures 
include  wax,  pottcr>',  leather,  straw  hats,  orna- 
mental furniture  and  crcam-of-tartar.  The 
ascent  of  the  Gran  Sas>o  is  made  from  this 
point.  In  \A(i)  a  fierce  battle  was  fought  here 
between  the  Milanese  allies  of  the  king  of  Spain 
and  the  forces  of  the  Duke  of  Aiijou  of  France. 
The  ruins  of  the  castle  of  San  Flaviano,  in  the 

flains  nearby,  mark  the  site  of  this  conflict, 
'op  of  the  commune  about  23.070.  (2)  The 
province  lies  in  southern  Italv,  and  is  traversed 
on  the  west  by  the  Abru/ri  \lountains  Several 
Streams  flow  through  the  prorincc  to  the  Adri- 
atic. Wine,  grain,  oil  and  silk  are  the  chief 
products,  and  the  fisheries  are  important.  The 
Ancqpa-Briodisi  Railway  follows  the  coast, 
with  a  branch  to  Teramob  the  capital  P<a 
320,000. 

TERAPHIM,  small  imafres  or  objects 
similar  to  the  household  gods  of  the  Rt»mans, 
and  which  arc  mentioned  in  several  places  in 
the  Bible.  The  reverence  paid  to  them  appears 
to  have  been  very  ancient.  They  were  human 
in  form,  and  from  being  merely  venerated,  Or 
used  as  aid>  to  devotion,  might  easily  bccMne 
olijects  of  idolatry.  The  earliest  mention  of 
t<'raphini  is  in  Genesis  (cli  xxxi.  19).  where 
Rachel  is  siiid  to  have  stolen  her  father's 
teraphim,  which  I  i'  .>ii  (\er.  30)  calls  his  gods. 
In  the  story  i-f  .\Ii<  ah  (Judjje  xv,  5)  the  word 
occurs  in  our  .\uthori/ed  \  crsion.  It  was  a 
teraph  that  Michal.  David's  wife,  put  into  the 
bed  (1  Sam.  xix.  33)  to  deceive  the  messengers 
of  Saul.  Josiah  is  reprocnted  (2  Ki  xxiii,  34) 
as  putting  away  the  teraphim  In  K/ek.  xxi, 
21  they  arc  rrprc-ented  as  used  by  the  king 
of  Babylon  for  purposes  of  divination.  Coo* 
suit  Bcniiger.  1.,  *Hebraisdje  Archaologie* 
(Tul  t-A^i  U  1W7). 

TBRATOLOOY,  that  branch  ol  biological 
and  anatomical  science  which  treats  of  abnor- 

malKrr<  or  nionsirous  prowths  in  the  structure 
of  pl.it-.ts  and  animals  While  atuieiit  writers 
dealt  with  such  drviatu  tis  from  m  rnial  types  of 

Structure,   nialtcrmaiions   appealed   to  their 


imagination  as  portentotis  cibjects  of  «t»f»- 
origin,  rather  than  to  their  deficient  *dec-;£f 
sense  as  subject*  of  investigation     Ejrl\  ir  the 
18th  century  supcrstitiai  bep.Tn  to  gi\c  wa)  • 
physical  observation,  and  the  study  of  charart 
and  causation  in  monstrosities  became  an  mr 
portant  bratidi  of  natural  history.    Defect  a 
the  ijerm  is  rcpardrd  by  many  embryolojpst.  ».« 
the  oritritial  cause  of  some  human  anomjI;'r(. 
hcrc'1ifar>'  prt-isti  uce  of  cert.tui  dcformif.r* 
numerous  case*  resulting.  Other  maIfomu:K>ci 
arc  believed  to  be  due  to  diseased  ot^sn*.  ^ 
the  brain  or  the  itterus,  and  to  tmiievs  imtl 
disorders.  Consult  Moquin  Tandon.  *Eltmnn 
dc  teratologic  vccctalc'   H'^n  ;  Fisher,  'pr;^ 
loteratoloKy, '  in  *Transac;ions '  of  the  Mr-i;- 
cal  Societv  of  the  State  of  N'cw  York.  18t»>« 
66-67-68;'  Masters.    'Vegetable  Teruolo«v' 
^ttO);  Pcndg.  <Pliaimteratolofie>  (UM- 

TERBIUM,  one  of  the  'rare  earth* 
ments  found  chiefly  in  the  minerals  samarsbte 
and  pdolinite.  It  belongs  to  the  yttritmi  gronp 
and  has  an  atooie  weignt  of  IS&flL  Its  symbol 

is  Tb. 

TSRBORCH.  tlrlworB.  Odrard.  Sec 
Tkaatmc.  GfatAan. 

TERBURG.  tJr'boorg,^  Gerard.  lib 
painter:  b.  Zwoll,  near  Over>-s*ci.  ItiOb;  d 
Devcnicr,  1681.  His  father,  a  historiieal  paiaicf. 
who  had  resided  some  time  at  Rome,  gave  Mm 
his  first  lessons  in  painting.  He  connnoed  tie 
study  of  his  art  at  Haarlem,  .r  !  .,  ■■  rwari 
visited  Germany,  Italy,  Spam,  i  n,.;U:iJ  and 
France,  leavini;  everywhere  proofs  of  his  tal- 
ents as  a  pauiter  of  portraits  and  c;f  intenorv 
On  the  meeting  of  tne  European  Peace  Coe> 
gress  at  Mimster  he  painted  in  1648  <The 
Plenipotentiaries  Discussing  the  Treaty*  wfaidi 
contains  ()0  portraits :  it  is  now  in  the  Kr.fbib 
National  (»al]ery  The  Spanish  Ambas*.id> ir  a! 
the  cou).;ress  took  hmi  to  Madrid,  uhcrc  he 
painted  the  king  and  many  of  the  nobles.  Froo 
Spain  he  went  to  London,  and  afterward  to 
Paris.  He  then  returned  to  Overyssel.  married 
one  of  his  nieces  and  became  burKomaster  of 
Deventer.  His  portraits  are  remarkable  '■■  ' 
elegance.  He  excelled  in  painting  textile  fai-nc 
particularly  satin  and  velvet.  His  interior*  are 
mostly  of  the  houses  of  the  rich.  Few  of  ha 
pictures  are  to  be  found  and  they  are  caccrd- 
in^ly  costly,  his  *Glas&  of  Lemonade.^  a  small 
canvas,  254^  by  20fi.  fetching  in  1878  the 
price  of  |9,/20l 

TERCEIRA,  t^r's^'ra.  the  third  in  Me  ef 
the  Azores  Isl.mds,  simated  84  mile-  nnrtlnmS 
of  Saint  MKhaelv;  area  225  square  milc«  I', 
is  volcanic  and  mountainous,  with  steep  ckdi 
alonK  the  shores,  the  highest  point  being  aboai 
3,500  feet.  The  soil  is  fertile,  produdag  what, 
corn  and  grapes.  The  capital  is  Aagra,  wi:fc 
a  pop.  of  llflOH.  Popi  of  the  isluid  ikm 
50,000. 

TBRCBNTKIINIAL  BXP08IT101I  AT 

JAMESTOWN.     See  Jaiobtovv  ItaV 

TENNIAL  ExPOSmON. 

TBRBBRATULA.  a  genus  of  brachioM* 

(q.v  ).    The  -^hell  exhibits  a  punctated  Wlt^ 
turc,  clue  to  the  presence  of  numerous  BCSSK 
cari.ils  in  the  shell-«-tructure  itself.    The  \ 
valve  has  a  prominent  *bcak,*  which  b  pcr- 
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f orated  for  the  stalk  Some  qtecies  still  exist 
in  oar  seas,  although  the  genm  dates  back  to 
the  Devonian  age. 

TEREDO,  or  SHIP-WORM,  a  small 
marine  bivalve  boring  noUusJc  (Tertdo  mwalts), 
which  excavates  burrows  in  wood  under  (salt) 

water,  attacking  the  timbers  of  piers  and  vcs- 
>cU  in  immense  numbers,  and  riddling  ilitm  to 
iuch  an  extent  that  ihc\  art  rendered  utterly 
usdesSk  in  a  surprisingly  ^hort  time,  if  left  un- 
protected. It  abounds  dcstructiirdy  throughout 
the  Mediterranean  and  Baltic  seas,  and  on  both 
ihorcs  of  the  Atlantic.  Its  steady  burrowings 
once  almost  caused  the  inundation  of  a  large 

fart  of  Holland.  Along  the  sea-front  had  l)ec:i 
dlt  a  system  of  dikes,  made  principally  of 
dmber.  In  three  years  breaks  were  being 
patched  ttp;  in  five,  whole  sections  gave  way. 
Onlv  the  heroic  efforts  of  the  whole  seaside 
population  saved  the  Dutch  from  one  of  the 
worst  catastrophes  in  their  histon,.  The  tim- 
bers were  completely  honeycombed,  so  rotten 
that  the  wood  could  be  csushcd  in  the  hand. 

North  America  suffers  at  mudi  as  Europ* 
from  this  pest.  All  down  the  New  England 
Coast  piles  are  attacked  and  destroyed.  In  this 
reKion  two  years  forms  the  average  life  of  a 
piece  (if  .submerged  timber.  Channel  buoys  are 
left  in  the  water  only  six  months  in  the  year, 
then  a  new  set  is  put  in  and  the  old  one  dried. 
The  zone  of  the  ship-worm's  devastation  is 
comparatively  large.  Wood  is  attacked  between 
p«  ints  well  aliovi  low-water  mark  and  points 
10  or  more  feet  below  it.  The  hardest  oak 
offers  no  more  difficulty  than  ;1k  .softest  pine, 
and  the  toughest  knots  are  traversed.  Teak 
akoe  resists  the  atudc 

The  agent  of  this  vast  amom\t  of  damage 
much  resembles  a  worm,  \nit  is  a  true  mollusk. 
Its  long,  whitish   body,   tapering  toward  the 

tosterior  end.  is  found  imbedded  in  a  shell-lined 
urrow.  Individuals  of  this  sfedea  aomctisBfla 
attain  the  length  o£  10  inches,  are  one^qnarter 
inch  in  diameter.  Sudi  size,  however,  is  rare, 
four  inches  being  the  average  length. 

The  *'hcad"  end  of  the  animal  is  covered 
with  a  white  bivalve  shell.  This  prelects  the 
vital  or^ns  of  the  little  creature,  and  from 
its  interior  opening  projects  a  short  "foot* 
which  is  probably  the  iii^tniment  by  which  the 
burrow  is  dug  and  lined  with  its  pearly  coating. 
Two  pallets  shaped  and  fasimed  to  the  pos- 
terior end  of  the  body  much  as  leaves  are 
fastened  to  the  stem,  dose  the  teredo's  hole, 
and  protect  iron  attacks  the  soft  portions  of 
the  animal.  Between  these  two  phtes  lie  the 
siphon  tubes  —  used  for  inhaling  and  exhafing 
water.  Through  the  lower  of  these  (bronchial) 
^  drawn  the  «ater  breathed  by  the  animal,  and 
Ukewise  those  minute  animalcules  which  serve 
it  for  food.  The  dorsal  tube  serves  as* the  or- 
gan of  excretion.  Through  it  passes  a  stream 
of  vitiated  water  carrying  along  the  faeces  and 
the  wood  excavated.  Surrounding  both  the 
pallets  and  the  siphon  tubes  is  a  much  wrinkled 
muscular  band,  by  which  the  teredo  adheres  to 
its  "burrow.* 

The  appearance  of  the  teredo  burrow  is  very 
ffculiar     Otilwardly  the  piece  of  timber  in- 
fested <ho\vs  a  ntm\bcr  of  very  small  holes 
Inwardlv  it   resembles   nothing  tl^Ore  than  a 
Swiss  dieese.   The  channels  nra  in  all  direc- 


tions, sometimes  so  close  to  each  other  that  the 
wood  separating  them  is  as  thin  as  paper.  But 
between  the  holes  there  is  always  a  partition, 
for  the  animals  never  interfere  with  each  other. 
Their  sense  of  hearing  seems  to  enable  dtem  to 
tell  when  they  are  approaching  the  outside  of 
the  wood  or  arc  ncanng  anoiiier  burrow  and 
tl-.cy  turn  aside.  The  holes  arc  always  lined 
with  irregularly  laid  shell  and  they  generally 
go  with  uie  grain.  Like  many  other  mollusca 
the  teredo  passes  through  a  long  scries  of  com- 
plicated metamorphoses  before  arriving  at  full 
maturity.  The  eggs,  from  the  beginning  of  the 
breeding  season  in  May,  are  confined  in  the  gill 
cavity.  Here  they  have  their  first  period  of 
growth.  From  the  gill  cavity  the  embryos  arc 
discharged  in  the  form  of  free-swimming  ani- 
mals covered  with  vibrating  cilia  or  hairs,  by 
which  they  swim.  In  this  stage  they  are  almost  . 
exactly  lilce  ciliated  infusoria.  Next  they  lose 
these  locomotive  filaments  and  develop  a  rudi- 
mentary bivalve  shell.  In  the  third  stage  their 
relation  to  other  bivalves  is  apparent  in  their 
resanihhuioe  to  the  oonunon  mussel.  They  have 
a  mantle  and  shell  covering  their  entire  body 
and  another  sort  of  cilia  replaces  those  lost 
This  bivalve  character  is  further  accentuated 
by  the  development  of  a  long  foot  used  for  . 
•  creeping  and  by  the  appearance  of  eyes  and 
ofgans  for  heaiuijK.  These  eyes,  however,  dis- ' 
appear  aa  the  anunal  elongates  and  the  loeo- 
motive  dlia  are  lost.  In  this  stage  the  young 
teredo,  settling  on  some  convenient  piece  of 
wood  and  starting  with  a  hole  about  the  size 
of  a  pin-bead,  begins  h)s  burrow,  aod  enlarges 
it  aa  he  gat*  on,  ontil  he  has  ret/efaed  bis  iidl 

The  fact  that  the  ship>wonn  does  not  use  as 

food  the  wood  it  excavates,  but  simply  passes 
it  through  its  body,  has  much  to  do  with  the 
failure  of  many  atlcmids  to  make  wood  teredo- 
proof  by  poisons.  Up  to  date  creosote  and  . 
dead  oik  are  the  reme<hcs  which  have  given 
the  best  lesnlts.  The  ptace  ol  hnnber  to  be  so 
treated  is  first  steantra.  Next  the  air  is  ex- 
hausted and  the  poisonous  or  noxious  com- 
pound is  forced  in  under  a  pressure  of  4lX) 
pounds  to  the  square  inch.  Usually,  however, 
thia  system  f%ib  of  the  desired  result.  At 
Cbristiuia,  tiinbers  p<nsoncd  in  this  nuuuer  • 
were  found  to  be,  three  years  later,  quite 
riddled  with  teredo.  In  some  instances,  how- 
ever, piles  so  treated  have  been  known  to  re- 
main free  from  ship- worms  for  as  many  as 
l.**  to  20  years. 

Although  poisoned  timben  are  often  used 
for  such  stmctmrs  as  Kovemmeitt  dock*  (whidi 
mll^t  bo  as  permanent  as  possible),  for  Offdhuury 
piers  and  for  sulimergtd  work,  the  expense  of 
so  treating  the  wood  is  generally  greater  than 
the  cost  of  periodical  renewal.  Of  course  the 
moat  thorough  defense  would  be  one  which  pre- 
vented the  entrance  of  the  yoimg  animal.  Cojh» 
per-sheathed  vessels  arc  quite  free  from  its  at- 
tacks, while  copper  paint,  creosote  or  coal  tar 
frequently  applied  has  the  same  eflFcct.  Piles 
may  be  defended  by  broad-hcaded  nails  closely 
driven,  for  the^  ship-worm  seems  to  avoid  enter- 
ing any  wood  impregnated  with  Iron  rust. 

A  largo  species  of  teredo  (T.  (jigantca),  from 
Sumatra,  has  been  found  to  measure  from  four 
lo  six  fiet,  and  to  have  a  diameter  ot  ahfiit 
three  inches.   It  bores  into  the  solid  mud,  and 
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does  not  appear  to  destroy  timber  like  its 

smaller  neighfnjr.  Consult  Cexjkc,  'Mollusca' 

(London     1S*W)  ;  V'crrill     '  Iiu  i  rtcbratet  of 

\'inc>-ard  Sound'  ( VN'ashingtun  1873). 

TEREK.  i*-rck'.  Russia,  a  river  in  Circassia, 
which  rise;  in  Mount  Kasl>ok.  at  the  north  of 
the  Caucasus,  amr>t)i;  icy  glaciers.  It  follows  a 
northwesterly  course  ihrouKh  a  narrow  \allcy, 
then  turns  cast  and  iiftcr  dividinp  into  nu- 
merous branches  enter:-  the  Caspian  Sea  by  a 
delta.  Its  entire  length  »  nearly  400  nules, 
onl^  a  small  distance  being  navigable  The 
main  tributaries  are  the  Ardon,  I  ruch,  Malka 
and  Baskan  on  the  left;  the  Sunsha.  A5*a  and 
Argun,  on  the  ri^hl  A  scries  of  small  forti- 
fications for  protection  against  the  mountain 
tribes  arc  built  along  the  river  from  Mosdok  to 
the  foot  of  the  pass  over  the  Great  Caucasus, 
where  die  deiecnt  b  made  into  Georgia. 

TERENCE,  tirens  (Plblius  Toientius 
Ara).  Kunian  writer  of  comedies:  b.  Carthage, 
Afnca.  between  185  and  195  B.c ;  d.  probably 
in  (.recce,  159  a.c  WhUc  yet  *  chiki  he  was 
bought  by  PablitM  Tereatiitt  Lnottiua,  a  Roman 
senator,  who  took  hitn  to  Rome  and  gave  hiai 
a  good  education.  His  master  having  emanci- 
pated him  the  younij  African  now  assumed  the 
name  of  his  l)ciietactor.  Lzlius  and  Scipio 
Africanus  (the  dcstro>-er  of  Carthage  and 
Nnmantia)  admitted  him  to  their  intimacy,,  and 
at  WMBt  aver,  anittcd  him  in  the  compoMttoa 
of  his  plays.  About  the  year  161  he  went  to 
Greece,  where  he  is  said  to  have  tlttislated  108 
of  Menander's  )  comedies.  Six  comedies 
of  Tcrenkc's  alone  an  extant  — the  'Andria.' 
the  "Eunui  luis,'  '  Heautuntimorumenos,'  'Phor- 
mio,»  'Hecvia'  and  the  'Adclphi.'  his  last 
piece,  brought  out  in  Rome  the  year  before  his 
death.  The  comedies  of  Terence  were  much 
admired  by  die  caTtivated  Romans  for  Acir 
exquisite  style,  the  languajjc  of  Gcero,  Oesar 
and  the  <irators.  and  were  likewise  esteemed  for 
ilieir  maxims  .mil  m<iral  sentences  It  ^^e  com- 
pare him  with  Plautus,  his  onlv  important 
predecessor,  we  miss  what  Carsar  st>Uil  the 
•vis  comica,*  that  sparkling  wit  and  humor 
which  made  Plaatus  the  model  of  Moli^rc.  On 
the  other  hand  Terence  has  the  finer  vein  of 
sentimem,  the  more  subtle  power  of  charaetcr- 
ization  and  the  purer  latinity  He  was  indeed 
the  founder  of  pohtc  comedy,  the  comedy  of 
society  in  Europe  and  his  intliutice  has  been 
felt  throughout  the  whole  history  of  bterature. 
Must  of  his  plavs  follow  closely  the  originals 
of  Mciuader.  out  from  the  fragments  of 
If  enander  which  remam  ther  do  not  appear 
to  be  mere  tr.inslations  The  comedies  r  f  Tor 
nice  have  been  tra'ishiird  into  Knkjli^h  by  the 
elder  Coleman  :4H<1  M  '.rr.i!  i.tb-r^  ( Srr  ,\iiri,- 
PHi).  Consult  The  eiiiMon  of  Bcntley  (1726); 
Vollbchr  (1846)  I '  i  .tzico  (1884).  and  Con- 
radt.  't)ie  metrische  Composidon  dcr  €«m6dien 
des  Terentiu«»  (1876). 

TERESA,  t^  re'sf  (Sp  ta-ra'sa)  Saint 
(properly  Tberesia).  Spanish  conventional  re 
former :  k  Avila,  0\d  Catlile.  28  March  1515; 
d  Alltt.  4  Oct  1V2.  Her  mucntioa  was  drawn 
in  childhood  to  H\e«  of  saints  and  martyrs  and 

when  stir  0!  '!  licr  lirothn  wcfr  ilnMrrn  under 
lU  they  set  ofl  into  the  country  ut  the  Moor» 

ia  hopes  dut  some  infidel  woold  seise  and  loll 


them  on  .account  of  their  faith  and  that  ihev 
wonid  thus  obtain   the  crown  of  mart)rdi'rri 
Dcle.ited  in  their  objtrt  the>  attempted  to  be- 
come hermits.    Her  father,  a  nobleman,  Don  dc 
Cepeda,  placed  her,  after  the  death   <-f  her 
devout  mother,  in  a  monastery  of  the  Carmchtes 
at  Avib  when  she  was  16  and  dMmgh  she  bved 
for  some  years  diere  widMoi  my  of  her  early 
religious  enthusiasm,  a  diange  came  ever  her 
at  20  and  she  took  the  veil.   Her  new  spirit 
of  devotion  was  deepened  by  readlnff  the    (  on- 
fessiiins  of  S.iMit  Aninistine'  and  l>eing  much 
distressed  by  the  apparent  decay  of  discipline 
which  she  saw  aroun<l  her,  she  founded  in  ]  '~^\2 
another  convent  at  Avila.  dedicating  it  to  Samt 
Joseph  and  introducing  a  ncw^  order,  the  Vhs- 
caked  or  Barefooted  Carmelites,  also  called 
Teresians.  She  began  by  making  this  a  gen> 
uinely  mendicant  order,  but  modified  this  detail 
of  the  rule  in  ofiedience  to  her  superiors  From 
this  mother  house  there  sprang  16  other  in- 
stitutions of  the  same  order.    She  spent  the 
later  part  of  her  life  in  travehng  from  <'ne 
to  another  of  these  branch  houses  and  the 
smC,  cross  and  rosaiy  she  wore  on  these  pO- 
ftnaiages  are  fdli  fweicrvcd  at  Avita^  Slie  was 
sebed  with  her  last  tflness  in  the  poiaot  of  ific 
I>nehcs>  of  A\ila.  but  at  her  own  request  was 
carried  to  her  convent  of  San  Josi,  where  she 
expiretl  surrounded  by  her  followers  Gregory 
XV   canonized  her    (IbZZ)    and  appointed  1^ 
October  as  her  festival  and  Philip  III  <li-rlared 
her  the  second  patron  saint  of  the  monarchy. 
Saiat  faaws  (Santiago)  being  the  fint  This 
<feeree  was  eonfirmed  by  the  Cortes  ia  1812. 
She  also  has  a  worldwide  rcpatidoa  as  a 
mystic,  and  among  the  most  famoos  books  of 
de\otion  which  the  Roman  Catholic  Chnrch  can 
Iwjast  are  her  tne  works:   "Discourse  o  Re- 
lacton  dc  Su  \'td.i'  <1.Vj2);  'KI  Caramo  dc  U 
Pcrfecdon'  (l.V>Jl:  '  Kl  I.ibro  de  las  Fun^la 
Clones* :   <£1  Castillo  Interior'    (.1577).  and 
'Santos  Cxmccptos  dd  Anm  de  Dios.'  Theaa 
have  bcca  Itaaslalad  iaio  aMMt  o£  the  laa- 
guages  of  Eaiofie  Omsali  'Saiat  Theresa* 

(eilitcd  I'v  ('ardinal  Manning.  1865);  Graham. 

Santa  leresa'  (I8<>4);  Jameson.  'Legends  of 
the  .Monastic  Orders';  Scnonville,  'Samte 
Thcrcse   et    son    Mysticisone'    (l.'^3).  folv. 

'Saint  Teresa'  <rH).i>.  '\  u  dt  S.ui;  c  There  e. 
Ecretc  par  Elle-Mcmc'  <15th  edition,  edited  by 
Jules  Pcyrd;  1904). 

TERHUNB.  t^rhAn',  Albert  Paysoa. 
American  hrtion  writer,  traveler  and  j  'urnulist: 
b.  New  ark.  .N  I  .  2\  De*  1872  He  was  fc;ra  lu- 
ated  from  Lolumina  in  If^'J  and  m  IM'^i  W 
traveled  on  horseback  through  Svri.i.  in\<--^ii- 
ifaiinK  leper  settlements,  bring  among  the  Bed- 
ouins, etc.  He  has  Ixen  connected  with  the  New 
^  ork  Ewttimg  iVorU  since  1895  and  ts  an 
expert  writer  on  historical  topes.  Hfa  pahlKa* 
tions  include  'Syria  from  the  Saddle^  (18%); 

'Dr.  Dale  a  Ste.ry  Without  a  Moral'  (with 
his  mother.  "Marion  Harland,'  l'W>  ;  Cakb 
Conovet'     (IW):      The     Fichter'     t  l'*W); 

'Dad'  (1*>14);  'Damon  and  Pvihias'.  'Co* 
lumtiia  Stones'.  'Stones  of  the  Supcrwomcn' ; 

•The  Woman'    (Vni)  ;   'Dollars  and  Cent*' 

<19lS>i  'The  Years  of  Uw  Locus*'  (1915). 
etc  He  is  originator  and  author  of  the  New 

S'ork    ir,  r/,/'j    famous    Popul  ir  Kducj*»«al 

Series  thai  ha*  been  runiuog  lo  50  .\nxrkaa 
newspapers  siace  19Q6. 
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TSRHUNE.    Manr    Virginia  Hawes 

(•MiUilos  MAai.ASi»">.  American  lu>vc!i^t  and 
*ntcr  i-n  domrstic  scuiuc  S  Xm^lia  County, 
Vi,  i\  Dec  1831  She  began  to  write  for  the 
fKli  when  14  and  in  1&56  was  married  to  Ed- 
ward Payson  Terhone.  She  conducted  Baby- 
k*«4,  for  two  ycnn,  embHshed  the  Home- 
Mtktr  to  UBS.  was  a  dspntttacBt  cdttor  «i  the 
naff  of  Saimt  Sukoku  and  Wiit-Awakt  and 
Utcr  .'ti  thr  *taflf  of  the  Philadelphia  North 
Am.'u^n  Her  novels  ha\c  enjoyed  a  wide 
popularity  and  her  cook-liooks  and  articles  on 
hoascbold  management  arc  of  practical  value 
nd  ■■IfWlmlji  circulated.  The  latter  include 
*ConiaKM  Sense  in  the  Hooschotd*  (U72); 
•The  Duiner  Vcar-Book>  (1877):  «llarioil  Hw- 
Imd's  Model  Housewife*;  etc  She  wat  Ae 
•lisiMtor  of  the  movement  to  finish  the  nwaa* 
■cnt  over  Mar>-  Wa-hinston's  kirave  and  wrote 
m  furtherance  of  her  purpose  'The  Story  of 
Marv  WashitiKton'  (1892).  Her  other  works 
include  'Alone-  (1854);  'The  Hidden  Path» 
fl8.\5):  'Xcmrsis'  ( 1«60)  :  'Husbands  and 
Hoa»c»'  (1866)  ;  *Loitcnngs  in  Pleasant  Paths* 
(1880):  «Hia  Great  Self>  (1892);  <More  Colo- 
■al  Hoocttcads*  (1899);  'Dr.  Dale.'  wtditer 
•en.  A.  P.  Terhtine  (I'XX)) ;  'Distractions  of 
Uanha*  (mi):  'Where  r.hosts  Walk* 
(1910):  *Thc  Ung  Lane'  (1915),  etc 

mLINOUAITB,  a  native  ox|cUoride 
of  mercury,  occurring  in  ouavte  MonocHnic 
rr>-sub  in  tne  recenth[*discovcred  mercury  dc- 

Gstts  of  TerHngna,  Texas.  It  is  trannarent, 
s  a  sulphur-yellow  color,  brilliant  adaman- 
tine lustre,  hardness  lietueeii  2  and  ^,  -pecifii 
gravity  S-7.  Il  is  iniimatelv  asscxiated  with  the 
lithi:    IK       iiu  ri  iir>    nniierals,   ( ^■Icslonite  and 

aontrovdite.  Sec  AmtrKOH  Journal  of  Hcunce 
IV.  \  ol  XVI.  Scftcnbcr  19Q3L 

TRRM.  »  law.  (1)  a  Umlcd  or  specific 
extent  of  time.  (2)  The  time  during  which 
a  court  may  IcKally  transact  business.  In  the 
United  Stales  terms  \ary  according;  to  the 
rolume  of  juduMl  t  usincss  and  the  available 
lodges.  (3)  The  tune  set  for  the  payment  of 
rents.  |4|  An  interest  or  estate  in  land  for  a 
fixed  one,  as  a  jrcar.  If  the  term  is  for  bfc 
it  is  a  frediold  and.  therefor^  treated  as  realty 
in  law:  if  for  years  only,  it  is  merely  a  per- 
sonal interest  and,  therefore,  personalty.  (5) 
In  Sc  Is  lau,  the  period  within  which  a  party 
is  Cumt*«  II>  d  to  [  roduct  evidence  to  support 
Ac  allegations  in  his  pleatling 

TERMINAL  MORAINE.    Sec  MoBAimc. 

TERMINI  IMERESB.  Sicily,  in  the  prov- 
ince of  Palermo.  Z't  miles  southeast  of  the  city 
of  Palermo,  a  se.ipurt,  un  the  northern  coast, 
OQ  a  h..jli  .tnd  fertile  point,  near  the  San 
Leonardo  River.  It  contains  a  museum,  where 
arc  prcScr>'cd  antiquiti<  s  of  the  aiK  ieiu  Therm0 
Himrrtnnt,  (oundcd  406  ac,  Iw  the  Carthagin- 
iant  Some  mins  of  the  oocc-tamont  baiba,  as 
well  as  fragments  of  a  theatre  and  an  aqueduct, 
tttll  exist.  The  chief  prodtirts  and  exports  in- 
lu'fr  macaroni,  corn,  oil,  i  liv.  s,  etc  Tlicrc 
4rr  imp-  riant  fisheries  and  ^'o. .<l  thermal  saline 
^aths  Thi  re  is  a  school  ..f  n  cUMtion  and  a 
technical  school,  also  a  picture  gallery.  Pop. 
2IJD0O 

TBRMINUS,  a  Koundarv  stone  or  Innd- 
aarlL  personified  as  the  god  wlio  guards  hound- 
aiy  ncs  and  landed  property.  Jupiter  was  wor> 
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shipped  in  Italy  as  JupitCT  Terminus,  The  ori- 
^;in  of  this  worship  was  attributed  to  Numa, 
who  ordered  that  every  one  should  mark  the 
boundaries  of  his  land  by  stones  consecrated  to 
Jupiter  Terminus  and  should  offer  upon  them 
eveijr  year  at  the  festival  of  the  Tcrminalia 
sacrifices  of  cakes,  oKal  and  fruit.  This  bw 
ytn  apfOed  to  the  slate  but  the  poblie  tciBini 
were  neglected  in  the  later  period  of  RfltoHi 
history,  while  the  termini  of^  private  property 
long  retained  their  sacred  char.icter.  A  ter- 
minus, stood  in  the  temple  of  Jupiter  in  the 
capitol.  On  Roman  coins  a  Termuuts  is  rep- 
resented like  the  Greek  Hermii^  a  Square  eohnia 
surmounted  by  a  head. 

TERMITES.  WHITE  ANTS,  or  DUCK. 
ANTS,  a  f.m  ;lv  <>\  insects  cniiiosiiik'  the  order 
tsopttra,  whub  have  u  supertuial  resemblance 
to  ants,  though  far  removed  from  them  in 
structure,  being  allied  to  the  MaytUes.  They 
also  resemble  ants  in  being  social  insects,  hving 
in  colonies  and  buildtn||  *ncsti*  or  *luUs.*  They 
are  widely  distributed  in  tropical  comtries.  but 
also  oocitf  in  the  temperate  parts  of  North 
and  Sooth  America  and  a  few  have  established 
themselves  in  Kuropc.  Their  food  consists  for 
the  mt)st  part  of  wood,  especially  in  a  state 
of  incipient  dcc.iy.  but  ibev  also  cat  a  great 
variety  of  substances,  tnclutling  dead  comrades 
and  excrement.  The  termite  society  consists 
for  the  most  part  of  wingless,  sexually  ini- 
mature  individiuls,  diildrcn,  potentially  of  both 
sexes,  which  do  not  groir  t^i  Besides  these 
workers  there  is  a  less  nmneroos  caste  of  large- 
hiaiUd.  i  liiid,  strong-jawed  soMu  r--.  !iut  thee 
arc  not  so  well  diiferenii.ited  as  among  the 
tnie  ants  The  v\orkers  collect  food,  form  bur- 
rows and  tunnels,  bmkl  *hills*  and  care  for 
the  males,  femaltib  SIP  and  larvie.  The  males 
and  females  have  wfin  which  the  latter  lose 
after  in^regnatios.  Tacn.  indeed,  the  feanle 
or  i|oeen  tuidergoes  a^  remarkable  change,  be- 
coming enormously  distended  with  eggs  and 
somi  limes  attaiiiin^j  a  leiiKth  of  two  to  five 
inches  or  more  —  'a  brgc  cyhndrical  package, 
in  sbaiie  Itlsi'  a  sausage  and  as  white  as  a 
bolster.*  As  only  the  aMomen  swells,  the  re- 
sulting disproportion  t>ctwecn  anterior  and  POS* 
terior  parts  is  very  striking.  The  queen  is  ex- 
treme^ prolific.  Mving  been  known  to  by  60 
eggs  ui  a  minute  or  about  80.000  eggs  m  a 
day;.  In  the  royal  chamber  a  male  is  also  kept 
It  is  hardly  necessary  to  say  that  the  queen 
could  not  leave  if  she  would  But  to  under- 
stand this  imprisonment  we  must  notice  that  in 
spring  the  young  winged  males  and  females 
leave  the  nest  io  a  swarm,  after  whidi  pairing 
takes  |>lace;  the  survivors  becoming  the  in* 
prisoned  'rulers*  and  parents  of  new  <x>lonica. 

Frita  Muller  has  shown  that  besides  the 
winged  males  and  females  there  are  (in  many 
cases)  windless  in.i'.  >  ,uj!  females  which  never 
leave  the  termu.itv  in  which  they  are  Ixirn, 
beiiiL;  kept  as  ct>mplement.ir v  or  reserve  re- 
productive menil»ers.  useful  should  not  a  winged 
royal  pair  l>c  forthcominK-  Sometimes  mis 
casualty  occurs  and  then  the  wingless  pairs  be- 
come  parents.  The  complementary  longs  die 
before  winter:  their  maie«  live  on,  widowed, 
hut  still  maternal,  till  at  least  another  summer. 
NluIIer  iviints  nut  that,  tboiik'b  'be  prf  hii'i.u 
and  parentage  uf  wingless  males  and  females 
involves  less  mortality,  the  winged  make  and 
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females  prolttbly  cross  with  those  from  ofher 
nests,  t|ias  securing  the  advantajses  of  croM- 
fertihtatron.  The  worlcers  are  (HliBent  In  tend- 
ing thr  kin;;  rviul  >in<  vu.  in  removing  the  I^d 

CPU's  and  in  fctdiim  ilu  larva?. 

In  Kcricra!  appearance  and  >i/e  a  wingless 
termite  is  ant-like,  bur  tfu-  winded  {orm<i  are 
mncb  larger  and  flattt  r  .nn!  their  wing'^  mc 
quite  different.  The  workers  have  large,  bruad 
heads  and  strong  jaws  adapted  for  gnawing; 
the  sotdien  have  still  larger  heads  and  lunger 
jaws.  Besides  the  jaws  and  the  two  pairs  of 
maxill.T  the  head  l)ears  a  pair  of  beaded  anten- 
nae, two  eyes  and  two  ocelli,  I<ut  the  workers 
and  soldiers  arc  blind.  The  thorax  has  the  usual 
three  segments  and  bears  simple  legs;  the  ab- 
domen eonsMts  of  nine  segments. 

Tbe  most  remarkable  termitaries  are  those 
of  Termes  hrllicosus.  abundant  on  the  west 
coast  cf  -Africa  and  called  "ant  hills."  They 
arc  sugar-loal -like  in  shape,  10  to  20  feet  in 
height,  and,  thon^'h  !>ni!i  of  cemented  particles 
of  earth,  arc  strong  enough  to  bear  a  man's 
wdglit  Intematty  tMre  are  several  stories  airil 
OHmv  chambers,  some  for  die  wockers,  one  for 
the  king  and  queen,-  others  for  tbe  ens  and 
ycunj.'.  others  lor  s'orinp  supplies  of  com- 
pacted minced  wo(h1.  liut  the  termites  do  not 
all  build  such  gigantic  ticsis;  although  some 
build  homes  on  the  branches  of  trees,  out  of 
masticated  woodjr  material,  wWdi  are  larger 
than  barrels. 

In  Africa  Termts  belUcotHs  and  T.  arborum 
are  ci  tnmon  species.  A  few  species,  all  prob- 
aMy  iniro<iurcd,  occur  in  F.urupe  It»  .'\inerica 
only  one  specie^  i^  known  in  the  eastern  United 
States,  the  almost  ubiquitous  7 .  fioitf-cs.  which 
does  an  enormous  amount  of  damage  by  eating 
out  the  interior  of  beams  and  floors,  in  old 
bouses;  destroying  furniture,  boring  galleries 
through  and  through  storeil  Imok's  and  papers 
and  ruitiing  many  other  articles  in  which  their 
presence  i>  not  ^uipecied  uutil  HO  more  tbu 
a  shell  remains. 

Bibliography. —  Hager^  'Monographie  de# 
Termitiden'  m  *Linna?a  Entomologica  •  (Vols. 
X-XIV.  185S-50):  Fr.  Miiller.  'Beitrage  rar 
Kenntniss  dcr  Termiten'  in  'Jenaische  Zeifschr. 
f.  Natnrwiss'  (\  (d>  V'lI-lX,  \>i7i-7h) Grasst. 
'Memoria  sulla  Societ.i  dei  Termiti'  (Accad 
Lineei.  Koma,  1S'>2)  ;  Sharp,  'Cambridge  Natu- 
ral History'  (Mew  York  1895):  Howard. 
tect  Book'   (X.  A   V..rk.  new  e.!  .  1')14> 
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QUAUnCATIONB. 

TERN,  or  SEA-SWALLOW,  any  of  many 
small  gulls  (q.v. ;  aUo  Larid<e)  distinguished  by 
tiM  long,  ^Iciider  and  straight  bill  and  by  the 
narrow  nosirlls,  whkh  exist  at  its  base.  The 
wings  are  long  and  pointed  and  the  tail  is 
forketl  The  common  tern  (S'li'rmt  hiruncfo) 
is  3  familiar  \i^i;ant  'o  North  AflaTitic  c<i.i>ts. 
It  i-  a  ver\  .iciiM-  hird.  seeming  to  have  a 
ceaseless  flight,  and  feedinj;  upon  small  fishes. 
Its  averai^e  length  is  15  inches,  the  long  forked 
tail  constituting  a  considerable  element  in  this 
measurement.  The  color  is  Mark  on  the  head 
and  neck  and  ashv  gray  on  the  upper  parts 
generally.  The  under  part*,  are  white,  the  legs, 
feet  and  I'ill  l«eiriL'  red  Thrs*  turd-  l)a\e  how- 
ever, nearly  disappeared  from  the  eastern 
ihoret  of  the  United  States,  owing  to  tiwir 
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ceaseless  persecution  in  their  breeding  placet  v. 
egg-hunters  and  plume-hunters.  Aboai 
species  of  terns  exist  in  various  parts  ct  the 

world. 

TERNATS  (tir-naU)  ISLANDS.  See 
llbufocAt,  or  SncB  biAMM. 

TERNI,  ter'ne.  Italy,  in  the  orovince  of 
Perugia,  on  an  island,  50  miles  nortij  of  Rone, 
in  the  midst  of  the  .\pennine-.  anciently  kno«ni 
as  Interamna.  It  is  surrounded  by  tbe  Ncn 
River.  The  main  bulMmga  wn  die  cathsdrrf 
and  other  dRBtchcSk  convents  and  some  Roaua 
antiquities,  ddef  Of  which  is  an  amf^itheatre. 
The  ccleliratcd  fall>  or  r.iscades  of  Wlino  or 
Tcrni  near  the  ciiy.  HXi  Icet  high.  e.-n*tuufe  rhr 
main  attraction  for  \isitors.  Thc\  w.frc  crr- 
structed  by  the  Romans  to  prevent  mimdatioc* 
of  the  Velino  Rivw.  by  fomring  oMkl  fee 
tbe  sorphis  water.  Term  is  a  prosperous  ■mmh 
facturtng  town  and  it  has  importairt  iron  aM 
steel  works.  Tlic  chief  products  of  its  work* 
are  Mik  and  woolen  goods,  armor-plate,  prp- 
jcctiles,  steel  casimk's.  rails,  guns,  etc  Thu 
the  birth-place  of  Tacitus,  the  historvw,  and  <-: 
tihe  emperors  Tacttus  and  Floriao.  Pope  3SflM- 

TERPANDER,  Greek  mn-ician  :  h  \ru  - . 
Lesbos.  7ih  century  bc.  ;  <1.  profubly  in  Spar-a 
He  was  reputed  to  li,i\»-  gone  to  Sparta  at  thr 
command  of   the   Delphic  Oracle.     He  »** 
awarded  the  prize  in  the  musical  feasts  of  :he 
festival  of  Apollo  Cameius  in  676  or  f>72  e 
He  is  considered  the  founder  of  Greek  clasMCil 
music  and  was  the  oritrinatnr  of  lyric  p-^trr 
He  is  reputed  '  >  have  increa-ed  the  num?<r  cf 
string?  on  the  lyre  from  tonr  to  seven,  bo* 
this  is  probably  an  error,  as  evideiKe  indtcatr^  | 
an   earlier  date  for  that  change.     He  wa« 
famous  also  as  a  teacher  and  a  composer. 

TERPENES,  tcrpciiv.     mcmbtr  of  a  cU*i 
of  hydrocarbons  basing  the  common  formuls 
CkHm,  and  found  in  the  natural  essential  cr  , 
ethereal  oils  obtained  from  a  great  variety  of  I 
plants.  They  are  usually  liquids  boiling  between 
340"  and  375"  P.,  of  an  aromatic  •odor  and  b-j: 
sli^'htly  soluble  in  water.    Two  of  the  roo»»  I 
important  are  pinene,  the  chief  constituent  * 
oil  of  turpentine,  and  limonene.  which  is  four. J 
l.ir).'i!v  ill  tJie  oils  of  orange,  lemon,  citron. 
Itcr^Mim  i,  etc.   Camphene  is  a  soHd  tesper; 
obtained  by  abstracting  tbe  elements  of  water  i 
from  campnor.  The  camphors,  two  imponj— 
c\  iirpic  ^  of  which  arc  ordinary  camphor  j  ' 
nunihol   r^n-  owk-ren  derivatives  of  Certain  tcr- 

penes       l*^!  r   Hm!.H»k  \HIMJNS.  j 

TERPSICHORE,  terp-sik'd-re  (•dcli^-br- 
ing  in  the  dance"),  one  of  the  Muses,  tbe  ' 
orik'in.itor  and  patrone^N  of  the  art  of  dancii*  j 
as  a<  ce>-orv  •..  the  singing  or  recitati<^r  .  • 
lyrical  p.  eiry.  She  is  generally  represcTTti 
widi  the  lyre  and  plectmnL  crowned  witfc 
flowere  and  in  a  mirdifut  attitude. 

TERRA  ALTA.  W  Va .  city  siltated  at 
the  extreme  western  edge  of  the  .Mleirbm 
plateau,  60  mile-  west  of  Cumberland,  on  :b< 
main  line  of  the  Baltimore  and  Ohio  Railioai 
It  lies  at  an  altitude  of  2,500  fed.  oneihiotiai 
the  beautiful  Cheat  River  region,  and  is  f»« 
becoming  a  popular  summer  resort.  There  if 
two  h.inK^  with  combined  resources  of  JMCC*- 
UOO  The  value  of  the  city's  taxable  proptrtj 
is  piMed  at  $l,200jOOOi,   Its  cdocBtioaal  cttib- 
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fidunents  comprise  a  public  and  a  hi  eh  school. 

The  annual  receipt";  and  cxpcir^cs  of  tne  munic- 
ipality amount  to  about  $7,500.-  Pop.  2,000. 

TSRRABAIXA.  See  Mama  «  thi  Low- 

UXDS. 

TERRA  COTTA,  hircl  baked  clay  or 
earthenware  of  cxcrptinnally  pood  quality,  of 
unn'orm  texture,  hard  and  durable.  The  'Eng- 
lish Dictionaiy  of  Architecture  *  completed  be- 
fore there  was  modi  use  in  England  of  ma- 
teriah  made  ^th  cement,  speaks  of  it  as  arti- 
ficial stone;  but  the  term  has  also  been  used 
iarfrely  for  that  ancient  earthenware  of  which 
.itr  made  the  painted  Greek  \ases  which  ate  so 
important  in  the, history  of  art,  and  the  ittferior 
but  still  interesting  pieces  of  Etruria.  1 1>  c(  <m- 
mon  usage,  however,  the  term  is  employed  for 
such  baited  ctay  as  is  used  in  conneetkin  witfi 
iirrhitecturc.  whether  in  actual  building,  as 
\vherc  a  hollow  mas'^  of  the  baked  clay  takes 
the  place  a  a  *tone,  or  where  a  solid  casting 
in  the  same  material  is  used  for  molded  strinp- 
courses  and  the  like,  in  this  way  replacing 
brides.  It  differs  from  brick  in  being  harder, 
of  better  quality  and  molded  to  some  spedai 
form  or  ornament 

Terra  cotta  is  exposed  withont  a  coating'  of 
plaze  or  enamel,  and  its  brown  color  constitutes 
the  typical  article.  Japanese  figures  —  ^jroups, 
vases  and  the  like  —  which  were  called  •imita- 
tion bronze'>  when  they  were  first  brought  to 
western  countries  are  really  terra  cotta.  They 
arc  often  very  beautiful  in  dcsipn',  having  the 
same  vigor  of  modeling  and  perfect  finish  of 
all  their  parts  which  is  found  in  the  Japanese 
bronzes.  The  raku-yaki,  that  interesting  brown 
ware  which  is  used  for  tea-jars  and  te»4)Owls 
and  is  the  joy  of  the  collector,  is  also  a  variety 
of  terra  cotta. 

In  the  I'Airopean  Middle  Ages  terra  cotta, 
tmglazed,  and  also  covered  liy  a  colored  enamel, 
was  used  for  roof  tiles,  and  also  for  the  much 
fnore  elaborate  pieces  employed  for  crestings, 
and  especially  for  those  finials  (in  French 
i^is)  which  are  used  where  the  hips  of  the  roof 
meet  the  ridge  atrd  where  in  this  way  a  sattent 
piiitii  ii  produced  These  (iniah  often  include 
the  wind-vane  which,  however,  would  iie  com- 
monly of  wrought  iron.  The  cii«iti)m  of  using 
terra  cotta  in  these  ways  lasted  into  the  time 
of  the  revival  of  classic  architecture,  and  some 
of  the  most  interesting  pieces  arc  French  of 
the  16th  century;  the  custom  not  disappearing 
nntil  the  complete  establishment  of  pscud<i- 
classic  uniformity  of  dcsitrn  throughout  Kurope. 
Chimney  tops  pierced  with  decorative  opentntjs 
through  ¥^ich  the  smoke  might  issue  were  also 
made  of  terra  cotta  and  the  custom  still  lingers 
in  those  simply  built  houses  of  Italy.  Greece  and 
Switzerland,  where  chimneys  are  built  of  hard 
loked  earthenware  tile-  -et  iti  strouL-  cement 
mortar  and  in  this  way  made  very  litilit  and 
thin. 

Pturely  decoiative  pieces  were  also  made  of 
tlrit  material:  but  in  die  way  of  architectural 

adornment  the  most  important  development  was 
in  that  Delia  Robbia  ware  (q.v.)  which,  how- 
ever, is  not  often  spoken  of  as  terra  emta  lu- 
cause  it  is  covered  completely  liy  an  opaque 
enamel  which  receives  a  most  brilliant  and 
effective  polychromy,  additig  in  this  way  color 
toaculptttretnthe  most  emphatic  and  interesting 
way  known  since  antiquity.  Still  stkh  pieces  as 
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the  door-heads  of  many  churches  in  Florence 
and  elsewhere  and  the  magnificent  altar-l>ack$ ; 
the  lavabos  or  washing-fountains  and  the  like 

throughout  central  Italy  are  among  the  most 
effective  pieces  to  be  foimd  in  that  region.  The 
most  extensive  and  splendid  work  in  hella  Rob- 
bia ware  is  the  broad  frieze  of  the  Hospital  at 
Pistoja. 

In  the  18th  century  terra  cotta,  whidx  had 

always  been  used  by  the  French  sculptors  for 
the  permanent  form  of  maTiv  works  of  art,  re- 
ceived a  fresh  impuLsc  from  the  practice  of 
Jean  Antoine  Houdon  (.(l'^' .  ^f  c  also  IS'ited 
St.ntes,  ScuLrroRB  or),  Claude  Michel  (g.v.) 
(called  Oodion)  and  others,  among  whom 
should  be  named  certain  makers  of  medallions 
as  well  worthy  of  study  as  the  bronze  medal- 
lions of  the  Italian  Renaissance.  In  modern 
French  practice  portrait  busts  arc  vcrj'  fre- 
quently made  tn  haked  day,  the  same  artistic 
quality  beinggiven  them  as  to  works  in  bronze 
or  marble.  Tile  difficulty  caused  by  the  shrink- 
ing of  the 'piece  in  the  drying  and  subsequent 
baking  is  only  to  be  met  by  extreme  care  in  the 
fi  lection  ancl  preparation  of  the  material.  The 
piece  shrinks,  but  it  may  be  made  to  shrink 
uniformly  and  without  disturbing  the  synunetrv. 

Modern  architectural  terra  cotta  continttauy 
comes  to  the  front  as  a  material  allowing  ot 
much  richer  treatment  at  a  reasonable  price 
than  carved  stone;  but  for  some  reason  it 
never  be  tiie^  very  general  in  its  appHcaiioti. 
.\  lari^e  business  building  in  New  York  had  its 
roof  brackets  or  consols  made  of  this  material 
before  1855.  The  old  Boston  Museum  of  Fine 
Arts  eontahied  much  decorative  terra  cotta 
brought  from  England  and  this  front  was  com- 
pleted about  l&iS.  The  constant  demand  for 
fireproof  materials  by  means  i  i  x^liii  h  tlie  ex- 
terior of  a  large  building  may  remain  without 
serious  damage  in  spite  of  a  hot  fire  across  the 
street  has  made  concrete,  brick  and  terra  cotta 
the  obvious  material  for  the  facing;  btt  ttmie^ 
marble  and  granite  Still  retain  iwnr  placet  in 
many  structures. 

In  makinc;  monumental  fitrures^  STOups,  de- 
signs, etc.,  of  terra  cotta  the  stppa  afe:  Mixing 
and  kneading  the  clay;  nmldinK;  retouchittg, 
for  taking  on  any  blemishes;  bwing;  coloring 
and  sometimes  gilding.  Modeling  by  hand  is 
now  rare,  except  iti  deMeuini:  for  a  mold.  The 
high  grade  work  .iCfjuirvs  its  perfection  larvielv 
by  careful  retoiirliiiiii.  liakiiij:  re(|uirrs  to  be 
performed  slowly  to  permit  evaporaixm  of  the 
moisture  without  injury.  The  c<doring  is 
mostly  done  after  firing,  solid  body  colors  be- 
ing employed,  as  browns,  Mttes  and  reds,  with 
occasional  black  dr  bright  colors  for  sane  de- 
tail. Some  of  the  Roman  terra  cotias  arc  in  a 
fine  state  of  preservation  though  dating  bade 
2,000  or  more  years. 

Within  recent  years  there  has  been  a  marked 
increase  in  the  use  of  terra  cotta,  often  colored, 
for  ornamenting  steel  and  concrete  btiildings 
and  for  roof-tiles.  Consult  Strack,  H..  'Brick 
and  Terra  Cotta  Work  During  the  Middle 
Ages'  (r.oston  ]'n4)  ;  Walters,  H  B..  'The 
Art  of  the  Greeks >  (London  1906)  and  the 
'Annual  of  British  School  at  Athens.* 

TERRA  DI  LAVORO,  t<r-ri  di  U-vfi'r*. 

Sec  CAsnRT.v. 

TERRA  VERDE,  or  VBRTE  (Italian 
*green  earth*),  a  green  mineral  fugment  used 
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by  painters  in  oil.  A  deposit  of  this  carfh  Is 
found  in  the  neighborhood  of  Verona,  Italy. 
There  is  a  similar  det>osit  in  the  island  of 
Cyprus.  The  native  tfrcen  found  in  Italy  is  a 
silirious  earth  rolorcn  bv  protoxide  or  iron  of 
which  it  contains  .J.,  mt  ^0  per  cent,  and  it  is  of 
extreme  value  as  a  permanent  and  brilliant  tint 
in  landscape  painting: 

TERRACES,  successive  benches  or  levels 
aloii^  the  sidis  of  v.illeys.  A  valley  may  show 
one  or  several  tcrtaces,  varyins  ^;really  in 
height  and  in  width.  If  composed  of  rock  they 
arc  known  as  rack  terraces.  These  may  re- 
sult from  the  presence  of  hard  layers  of  flat- 
lying  rock,  as  on  the  sides  of  the  Grand  Ca;iyon 
of  tbc  Colorado  In  other  rases  they  are  the 
results  of  successive  uplifts,  a  narrower  \alley 
each  time  being  incised  within  the  broader 
older  valley.  leaving  a  remnant  of  the  older 
valley  bottom  as  the  terrace.  Alluvial  terraces 
are  composed  of  stratified  gravel,  sand  or 
clay.  Their  history  is  usually  more  complex. 
After  a  ^i^cn  valley  has  been  erodi d.  the  first 
step  is  the  ftlling  of  its  basin  with  alluvium 
to  some  depth.  This  mav  be  lircu^ht  alniut  by 
manpr  causes.   Particularly  did  it  occur  during 

fbaal  times,  when  tbe  ttreams  flowing  away 
ram  the  ice  front  were  overloaded,  filling 
their  valleys  with  glacial  outwash.  Any  cause 
which,  after  the  valley  is  filled,  will  start  the 
ri\ers  to  eroding,  will  obviously  leave  a  gravel 
bench  on  one  or  Uith  sides  of  the  river.  This 
renewed  erosive  activity  mav.  in  tbe  case  of 
glaciation.  lie  merely  the  nerang  awajr  of  the 
glaciers,  with  the  conseouent  return  to  normal 
conditions.  It  may  be  the  result  of  uplift  and 
rejuvenation  of  the  streams,  or  it  may  result 
from  climatic  or  other  causes. 

TBRKACINA,  tir-ri-che'ni.  Italy,  in  Hie 
pfovmoe  of  Rone,  on  a  gulf  of  the  same  name, 
near  the  Pontine  marshes,  about  18  miles  north- 
west of  Gaeta.  anil  >6  miles  southeast  of  Rome. 
It  is  a  historical  town  lying  on  the  Appian 
Way.  It  was  sacked  in  AQfi  and  afjain  in 
It  is  the  see  of  a  bishop  and  has  a  cathedral 
and  handsome  episcopal  palace.  The  cathedral 
il  built  in  the  Italo-Byzantine  style  and  in- 
corporates the  pillars  of  an  ancient  temple.  F.x- 
cav-atiotis  have  revc.ilol  th<  remains  of  a 
splendid  temple  of  Venus.  The  main  occupa- 
tion consists  in  the  fisheries.  Po|i.  of  the  com- 
mune about  12,0U0. 

TERRAPIN.     See   Diamowivback  Ttm- 

TERRAPIN.  ter'I-pm.  a  tortoise  of  the 
family  Emvdida.  There  arc  several  ditTerent 
members  of  tbe  family,  all  of  which  are  fresh- 
water or  tide-water.  The  name  is  also  applied 

to  the  "elepbrint  terrapin*  of  the  GolapaKos 
Terrapin  is  hebl  m  ureat  favor  by  epKurcs, 
especially  in  the  United  States. 

TBRRB  HAUTE,  tcr'c  hot  ( Frcadi.  mean- 
ing *high  famd*).  Ind..  city,  county-seat  of  Vigo 

("ountv.  on  the  \V.i!>ash  River,  and  on  the  Chi- 
c.ik:<>  and  b.astcrn  lllinoi'.,  the  K\an'>\ille  and 
T(  rrc  Hanti  ,  the  Kvans\illc  and  Indianapolis, 
the  Chicago,  Terrc  Haute  and  Southeastern, 
and  the  Cleveland.  Cincinnati.  Chicago  and 
Saint  Louis  railroads.  It  is  178  miles  south  of 
Chiravo,  163  mile*  northeast  of  Saint  Louis, 
\R2  m\\i  <^  nortbw.  't  of  ('"inrinnati,  atul  72  miles 
wot  of  Indianapolis.    There  are  more  than  a 
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doKcn  lines  of  iattfOft4i  cntcfinir  Ae  dijr.  ive 

of  which  were  built  in  I'X)?  It  it  one  n!  '^r 
most  prominrnt  railroad  and  manufit"ti:^ 
cities  of  the  Middle  \\  ( •>!  Tcrrc  Haute  i»  ;o» 
of  the  oldest  settlements  in  the  Sutc;  n  1^2* 
it  was  laid  out  as  a  dly*  aad  m  ISO  *a» 
chartered 

Topography. —  Tlie  dty  is  heautifony  U.i 

out  on  an  elevated  plateau,  amid  ptrtu'rsi^m 
surroundings.  It  is  connected  with  the  wtrf 
sidr  of  the  river  !iy  several  handsnmc  r*.!-  i: 
bridges,  and  for  tlie  use  of  the  general  pi:'  -- 
tbere  was  constructed  a  Sue  bridge  (contra- 
Mice.  |27,iOOO).  There  are  several  paHts;  tbe 
broad  streets  is  summer  time  present  a  for»<> 
appearance.  The  re>ir!(  nti  il  part  has  maUfitt 
cdihct^^  in  most  I'e.iutituI  ^iirrouncfingS. 

Industries.     The  city  is  in  a  rich  agncc!- 
tural  region  and  in  the  centre  of  ooal  6t.'!« 
comprising  over  2.000  souare  miles,  cootaiav 
a  fuel  suppljr  which,  at  the  present  rate  of  cua- 
sumption.  will  not  be  exhausted  for  2D0  yrart 
Coal  is  shipped  from  here  to  points  wHtlua  i 
rathus  of  400  miles,  and  it  is  a  d»st^^ct -.• 
point  for  alwut  L.^K)  carloads  p«.-r  day  Tr 
dty  is  the  industrkU  and  commercial  centre  i  ' 
a  large  portkm  ol  the  western  part  of  ladu*^ 
and  the  eastern  part  of  Illinois.    The  aura- 
facturing    industries    embrace    rolling  m" 
foundries,    distilleries,    breweries,    fluiir  m. 
hominy  mills,  car  works,  railroad  ^ops.  ii»  • 
factories,    stamping    works,    feed    millv  Uif 
works,  feiking  works  and  carriage  factory.  I* 
the  vumity  are  large  deposits  of  shale  a** 
day  and  a  number  of  clay  plants  are  in  ofcn  , 
tien  nearby.    In  1910  (government  censa«'>  -«  I 
total  numl)er  of  manufacturing  establishror-' 
was  170;  total  capital  invc-.ted  in  plant*.  $. 
37l.(XK);   average  empkjvees   vcarjv,    '.'i\7.  »' 
nual  wages  paid  to  employers,  SsJ.ilO.t iii.  ^  t 
of  material  used  duriii>4  vear,  $.^.(j57.0LtJ,  luK. 
ammal  vahie  of  products.  $21,?^J.riii  Omn 
to  the  failure  of  the  natural  gas  sqppK  m  man 
plares.  there  has  been  since  I'JlU  an  int^u.t  ' 
manufacinrniK'  industries  to  take  advarra^r 
till    heap  fuel  and  the  railroad  taril;(ic>  !> 
accounts  tor  the  large  increase  m  popuiaia "  | 

PuhUc  Bnildiiic^Tha  prominent  m^'  •  i 
bttildtnga  are  the  government   bwlduic.  *Sf  I 
eounly  eonrthonse,  city  hail,  opera  bouse.  t*e 
Union  station,  the  school*.,  chnn  h.  >     har.u  • 
institutions,  hotels  and  several  ^u■lf>c3k»  b*»»o 

Charitable  Institutions  and  Orgaaintiaia  i 
—  The  Rose  Ladies'  Aid  Society  cares  io*  ■  i 
large  number  of  the  poor,  and  has  charvr   *  , 
the  Home  for  Old  Ladies.   TThis  home  has  tf  \ 
endowment  of  $100,000.  The  other  in^tnbc*< 
and  organirations  for  t!ir  relief  oi  the  erftt 
are   Saint   Anthonv's   lio>p»tal    <  buildin*  c  ■ 
Slrrfl  ilOO ».   in  charve  ol    the   Sister*  of  S«.-* 
Francis;  Saint  .Ann's  Orphan  Asyinm.  la  c^'.v 
of  Sisters  of  Providence;  Rose  Orphtn  Hnr» 
endowment.  J2O0LO0O.  building.  $IXt.avi;  r->  - 
Hospital    (Protestam),   endowment  , 
Rose  Dispensary,  endr  w-mcnt.  $2QBtOQ^  IM6  >  j 
number  of  church  aid  societies.  | 

Education.—  The  educational  instiru-c-- 
are  the  Indiana  State  Normal  School  wt»-- 
annually  enrolls  over  1,000  pupils;  the  Km 
Polytechnic  Institute,  founded  b\  Chi—  n 
Rose  and  opened  in  1SR3;  two  high  «efco«»« 
3f>  public  eKmentarv    scliooK     Roman  Cjtfcc 

and  Lutheran  pan»h  schools :  Santt  jomfr  • 
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Academy  (Rooiau  Catholic)  ;  Saint  Mary's  of 
the  Woods,  a  school  for  girls;  a  public  library 
and  libraries  ooonccted  with  ^the  Normal 
School,  and  the  Polytechnic  Institute. 

Banks  and  Finances. —  The  three  national 
laiiks  have  a  combined  capit.il  and  surplus  of 
alcut  $2,(XX),000;  one  sumh^s  hank  has  de- 
posits amounting  to  $1^UU,UU0;  and  three  loan 
aiid  trust  companies  have  ca^tal  and  surplus 
of  ^1,2(13.000.  The  average  annual  cost  for 
Dunicij^l  maintenance  and  operation  is  $400,- 
000.  The  public  schools  cost  annually  about 
$A)0,0OO;  the  police  department  $29,000;  tlic 
fire  department  :^)a,S0O;  for  muniaiwl  livhttug 
and  streets  $50.O0a 

Government — The  city  is  governed  by  a 
spedal  charter  granted  by  the  legislature.  The 
mayor  and  common  council  appomt  or  elect  the 
administrative  ofTicials.  The  mayor  appoints 
the  hoards  of  public  works  and  public  safety; 
the  school  ;  oard  is  elected  by  the  council,  The 
chief  departments  are  fir&  poUce,  waterworks 
and  municipal  Keating'.   Pop.  75.000. 

TERRELL,   t€r'€I,   Joseph  Meriwether, 

American  politician:  b.  Greenville,  Ga.,  6  June 
l.Sfil  He  was  admitted  to  the  bar  in  February 
1882.  and  in  18M4  and  1886  was  elected  to  the 
Georgia  house  of  representatives.  He  was 
chosen  United  States  Senator  from  Georgia  in 
1890,  atid  was  attorney-genera!  for  that  State 
1892-1900.  He  resigned  in  1902  to  accept  the 
nomination  for  Ko\crnor  of  Georgia,  to  which 
ottke  he  was  ckxtcd  in  Octolier  of  that  year, 

TBBRBLL,  Tex^  dty  in  Kaulman  Cotnty 
on  the  Texas  Midland  and  ^e  Texas  and 

Pacific  railroads,  about  30  miles  east  of  Dallas. 
It  was  settled  in  1872  by  Robert  Terrell.  It  is 
an  aKricultural  and  stock-raising  region,  being 
one  of  the  largest  wagon  cotton  markets  in  the 
world.  Chief  manufacturing  establishments  are 
the  Texas  Midland  Railroad  shops^  cottonseed- 
oil  mills,  cotton  gins,  cotton  compresses, 
flour  mills  and  f.ictory  for  the  manufacture  of 
ladies'  house  dresses,  sun  tx)nncts  and  aprons. 
There  is  a  largo  trade  in  wheat,  oats,  cotton, 
vegetables,  fruits  and  livestock.  The  principal 
buildillRs  are  the  North  Texas  Hospital  for  the 
Insane  schoolsi,  Carnegie  Librae,  uks  Home^ 
Federal  hatl<Bng  and  dty  hall.  There  are 
eight  churches.  The  educational  institutions 
are  the  Texas  Military  College,  a  slIccI  train- 
ing school  for  boys  with  both  cavalry  and  in- 
fantry drill;  two  high  schools  (one  for  white 
and  one  for  negro  students),  graded  and  ward 
schools  and  one  private  primary  schooL  Three 
hanks,  with  a  combined  capital  of  $600,000. 
The  city  has  commission  form  of  government, 
with  initiative,  referendum  and  recall  features 
and  government  in  hands  of  commission  of  fue, 
one  from  each  of  the  three  wards  of  the  city 
and  two  from  the  city  at  large,  the  functions 
of  mayor  being  invested  in  the  diainnan  of  tfie 
commission.  Commissionefs  elected  for  two 
years,  two  being  elected  One  year  and  tiuce 
the  next.   Pop.  8,500. 

TBRKBS  MAUDITB8.  See  La  Ba«mc». 

TKPRESTRIAL,  or  CONTINENTAL, 
DEPOSITS,  those  lai<l  down  on  land  in  con- 
trast to  marine  sediments  laid  down  in  the 
ocean.  They  may  be  alluvial,  formed  by  rivers 
on  flood  plains;  glacial,  formed  by  gladcrs; 
colian,   wmd-blown  material  such  as  sand 
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dunes;  or  lacustrine,  laid  down  in  lakes.  Ter- 
restrial deposits,  like  marine,  may  consist  of 
giavds»  $ands  anid  ch^  forming  conglomerates, . 
sandstones  and  shales.   Terrestrial  limestones 

are  rare,  though  they  may  form  in  swamps,  or 
as  wind-blown  shell  tragmcnts,  as  the  eoiian 
limestones  of  licrmudii.  Continental  deposits 
are  not  likely  to  be  as  extensive  or  as  regular 
in  composition  as  marine  beds,  since  the  con- 
ditions imdcr  which  they  arc  formed  are  more 
variable.  They  are  often  marked  by  rain  prints 
and  sun  cracks  and  by  fossils  of  land  plants 
and  animals.  Sec  section  on  Sedimentary 
Rocks,  in  article  on  Rocks. 

TERRESTRIAL   MAOHBTISM.  See 

Magnetism. 

TERRIER,  the  name  of  several  small 

breeds  of  dogs.  Terriers  were  originally  used 
for  unearthing  the  fox  and  for  kiUing  rats  and 
other  vermin,  and  several  kinds  are  still  em- 
ployed in  these  and  similar  occupations.  Some 
are  sood  watch-dogs,  and  others  are  useful  as 
retrievers.  The  most  |iopular  variety  is  the  fox 
terrier,  which  came  mto  fashion  about  1863. 
It  is  generally  white,  with  a  smooth,  dense, 
hard  coat ;  its  chest  is  deep  and  not  broad ; 
neck  fairly  long;  nose  black;  ears  small,  V- 
shaped,  pendulous.  The  maximum  weight  is 
alxwt  20  pounds,  and  in  accordance  with  a  cruel 
practice  the  tail  is  frequently  docked.  There  is 
also  a  wire-haired  variety  of  tiie  fox  tcnier. 
The  bull  terrier,  for  show  purposes  aU 
white  since  1860.  is  a  larger  animal  produced 
by  crossing  a  terrier  with  a  bulldog.  It  has  a 
long,  tapering  head,  black  nose,  long  and 
slightly  arched  ned^  wide  and  deep  chest,  short, 
close,  stiff,  glossy  ooat  and  a  comparatively 
short,  tapering  tail  The  Boston  terrier  is 
a  new  and  popular  American  breed,  of  great 
,  docility,  kindness  and  quality.  The  Irish  ter- 
rier, a  tridc  larger  than  the  fox  terrier,  is  of 
a  reddish-yellow,  wheaten  or  light-l)rowa  color 
inclining  to  gray,  with  a  hard,  wiry  coat  free 
from  silkiness.  Its  chest  is  deep  and  medium 
wide;  head  long  and  flat;  nose  black;  ears 
V-shapcd  and  pendulous;  neck  long  and 
slightly  arched;  and  its  tail  usually  docked  and 
carried  high.  The  Scotch  terrier,  a  smaller  ani- 
mal, has  a  rather  short,  wiry,  very  dense  caat 
of  various  colors,  such  as  steel-gray,  brindic  or 
grizzled,  black,  sandy  and  wheaten.  It  has  a 
tapering  muzzle,  bjack  nose,  small,  prick  or 
half-pnck,  sharp-pointed  cars,  short  thick  neck, 
broad  and  deep  chest,  uncut  tail  carried  high 
with  slight  bend.  The  Skye  terrier,  the  small- 
est of  useful  terriers,  may  be  of  any  color.  Its 
coat  is  double,  the  m^r  part  consisting  of 
short,  ck>se.  soft  hair,  and  the  outer  part  of 
long,  hard  hairs,  free  from  curl  or  cnsp.  It 
has  a  long  head,  black  muzzle,  prick  or  pen- 
dent cars,  deep  chest,  long  and  gently  crested 
Meek  and  short  legs,  and  its  tail  may  be  car- 
ried cither  high  or  low.  The  Clydesdale  or 
PaislCT  terrier  is  a  kind  of  prick-eared,  silky- 
coated  Skye  terrier.  One  of  the  modem  varie- 
ties is  the  Welsh  terrier,  about  tiie  size  of  the 
fox  terrier,  with  a  close,  wiry  COat  of  a  black- 
and-tan  or  black,  grizzle  and  tan  color.  There 
is  also  an  EngHsh  white  terrier,  not  unlike  a 
small  bull  terrier.  The  Dandie  Dinmont 
is  a  favorite  small  one.  of  a  pepper  or  mustard 
color,  with  a  moderately  long  cuat  consisting 
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of  hanlish  and  <^r>U  hair  mixed  lut  without 
wirincss  Its  lar^c  head  is  foxrrcd  \Mth  >olt. 
silky  hair;  nose  I'lack  or  dark;  cars  lar^;<■  and 
pendulous ;  tail  of  moderate  lengtli,  with  a 
Kgular  upward  curve.  The  Bedltncton  terrier 
u  a  sUghdar  larger  f  orakMiicwIttt  sbnilar  to 
Ae  Dandie  Dinmont  The  black-aml-fan  or 
Mandtcster  terrier  hat  the  head  lone.  flat, 
laperinfr;  nose  Mack;  ears  small.  V-shaped, 
hansinK;  neck  Iouk  and  tapering;  chest  narrow 
and  deep;  tail  of  moderate  length.  tapcrinK; 
coat  close,  smooth,  short,  glossy;  color  jet- 
Mack  and  mahogany  tan  in  difTcrmt  parts. 
He  was  produced  ov  long  jcars  of  skilful 
selection  bv  the  Manchester  mill-hands  of  Eag- 
land,  and  is  one  of  the  smartest,  pluckaeit  ver- 
min-killers and  most  intcrc>liiiK  pets  on  the 
list.  The  Schippcrkc  ri^cnililcs  U,  hul  is  of 
German  ori^iti.  (>m'  ot  the  larv;c*t  ot  the  ter- 
riers is  the  Airedale,  with  pcndtilou*.  cars,  dctp 
chest,  high  tail,  hard  and  wiry  coat,  lying 
itraisht  and  dose,  and  of  a  Un,  black  or  dark 
Krizzle  color.  The  YoritsUte  is  the  best  known 
of  the  small  top  terriers.  Consult  Lee's 
•Modern  D<^»  (18%);  Huntington,  'The 
Sh<>w  Dog  to  Aoicrica*  (Pravidenoe  IfU). 
Sec  Docs. 

TBRRIOSNOU8,  derived  directly  fmn 

the  land,  a  term  applied  to  those  marine  sedi- 
nuiiis  hkc  sands  .iiid  clays,  which  are  ot  di- 
rect land  oriKi".  -is  coiitru^ti  i  w  th  pclaK>c  de- 
posits accumulating  in  the  dixp  sea  as  the 
result  of  orKanic  agencies,  which  extract  their 
subMancc  from  solutioo  in  sea  water.  See  sec- 
tion on  Stdimtmlarf  Roikt  in  artide  m  RoCRS> 

TERRITORIAL  COURTS.  Sec  Cotnr. 

TERRITORIAL    EXPANSION.  See 

Un!iui  States —  TntimjiiiAL  Exi-a.vsion  or 

TJi£- 

TERRITORIAL  WATSR&  Sec  Im- 
if ATmif  AL  Law. 

TBXRITORIBS.  in  the  United  States,  cer- 
tain narto  of  the,  national  domain  which  have 
not  been  formed  into  States.  StartinR  with  13 
States  it  has  been  the  policy  of  the  United 
Stales  in  takiiiK  in  new  territory-  to  re<juire  of 
llie  inhaliitants  cvidtiues  ut  fitnos  for  stlf- 
>4overTinKiit.  Tliis  ti.iiiuii  fir--i  added  to  its  tcr- 
ntor>  till  l.oui«i.iii.i  Puti  h.i-c,  in  IS^U.  82S,- 
000  squ.ife  niilc:^  Florida  and  another  terri- 
tory to  the  total  of  TZSXO  square  miles  were 

annexed  in  1H19;  Texas  in  .  Orciton  in 
1146:  the  Mexican  cession  in  1H48'  Gadsden 
Purchase  (10,000  square  miles)  in  1853:  Alaska 
rWl.OOO  s<(uare  miles)  in  1H6/:  the  Philippine 

and  Hawaiian  Islands  in  IS*^!  ;  (»uani  an  1  P  trto 
kico  in  I'^^'S  and  later  {aU>ut  IJ.vOOO  Mjuarc 
mi!cs>;  tlic  Panatna  Canal  Zoiu-  (43*'  >.'(uare 
mites)  in  19tH;  the  Danish  Wcs}  Indies  (now 
the  N'iigin  Ikhnds)  of  142  square  miles  in 

Of  the  above  only  the  District  of  Columbia, 
Abska  and  Hawaii  are  regarded  technically  as 
•territon«s»   The  others  that  ha\e  not  been 

praiitci!  Siatehood  are  held  as  •jHiSsessions,^ 
It  h.iviti.-  Ixii  decidid  I'J  th<  I  niird  States 
Suprem<  r..urf  in  I'^Ol.  in  th<  •|t  -iil.ir  r.i-e-.* 
that  C-iii^ri*.^  can  create  appri ■{uia'e  forms  of 
■.  I  iM-'i  III  in  re^jioiis  uctside  the  .'stnies  and 
^Ic^i-laic  ihffenntlv  for  such  p«  » sessions. 

Thr  PhiKppiiie«  are  at  present  K<'Vrrned  by 


a  commission  of  seven  members  appointed  bjr 
ihc  President  The  commission  is  vested  w-.th 
the  power  oi  leKislation  and  administratK  ti  -r;  . 
iect  to  the  veto  power  of  Congress  A*  yet  no 
IcKislatufC  Ima  Deen  estal>lished  but  the  act 
of  CoogreM  passed  in  June  1902.  mider  which 
the  PUfippines  are  now  governed,  protides  that 
within  two  years  foUowinR  the  d.-tte  --.f  the 
enactment  of^  the  said  law.  it  a  stare  ot  paciii- 
catioTi  exists  in  the  island,  an  election  shall  \< 
h.  Id  for  mrmt  ers  of  a  letrislative  a>^mbiy  uf 
whuh  the  ujiper  house  is  to  consist  ot  ibe  mem- 
bers of  the  Philippine  Commission  As  smm 
as  thif  is  done  the  powers  of  local  le«islanen 
•Dw  exercised  by  the  Philippine  r  i  '  shm 
win  pass  to  the  legislative  assembly.  As  yet 
no  gnat  degree  of  local  self -government  is 
allowed  nor  are  the  islands  repmcnted  at 
W'ashinffton  either  fiy  a  commissioner  or  drle- 
Rate.  The  inhabitants  arc  not  citirms  of  the 
I  nited  Stales  and  the  determination  of  their 
p<diiical  and  civil  status  is  left  to  Con^revt 
The  Samoan  Islands  and  GwMl  ate  guvcroed 
by  military  and  naval  gowerwoci^  rtipeciivrty 
Of  die  mmrgMiaed  domestic  Territmries  Alaska 
has  a  Kovemor.  iudictar>'  and  other  vihcen,  ap- 
pointed by  the  President,  but  has  neither  legiv 
Lture  nor  delcKa'c  in  Congress,  A  measure  of 
local  Sell  government  has  recently  been  alluwc^ 
incorporated  towns  of  iOO  inhabitants.  The 
Lhstnct  of  Columbta  is  governed  bv  three  com- 
missioners, two  of  whom  are  appointed  by  the 
President  from  dvil  life  and  ihc  third  s*  de- 
tailed from  Ac  ennneer  corps.  They  have 
general  charge  of  the  administration  of  ^ 
District,  including  the  appointment  of  local 
officers.  The  law  in.ikin;;  '■  <!>,  .is  in  the  cai< 
of  .Alaska  and  the  Plnlijipine  I'-lands,  is  Con- 
gress, hut  the  r>is!rift  h.is  no  delegate  m  the 
House  of  Representatives.  Half  the  expense 
of  RoverninK  is  N>me  by  the  United  SuoejL  the 
other  half  bv  residents. 

Hawaii  has  obfigated  Itself  to  incorporate 
the  inhabitants  into  the  American  Uniun  as 
stK>n  as  consistent  with  the  principles  of  the 
Constitution  .Ml  the  States  thus  far  f.  rmed 
out  of  territory  acfimrcd  from  foreii^n  tiatuir.s 
except  Texa.s  and  t^'.ilifi  ri  ia  have  pa^-W 
ihrouKh  the  'crritorial  >tai;c.  No  general  nile 
exists  a^  to  the  period  of  pupilage  throngh 
which  the  inchoate  State  shall  be  rcqtiited 
pass.  In  some  instances,  as  in  the  ca<e  of  Kan- 
sas, it  has  been  a»  short  as  four  years,  while 
on  the  other  hand  .Arizona  and  New  Mnice 
after  ftO  \ears  of  tcrrittrriiil  >t.iMis  \v<re  firi'lr 
admitted  as  State*  The  nearest  appr.  ach  'o 
a  tjenrral  I'lli  is  ;hi  re'im ri  n-.rnt  that  the 
population  of  the  Territory  shall  \>r  as  ^Ttal 
as  the  ratio  of  reprr>rtifntion  in  CongTrs*.  bet 
this  has  often  been  disregarded,  usoalh-  for  po- 
litical reasons  Thtis  ^?evada  was  admitted  fee 
poBtical  purposes  when  Its  pofmbtioci  «arcelv 
exceeded  20.000.  while  t*tah  was  rrfnsrd  adtoif 
sion  lon^  after  its  pjipulafion  e\>:er<^cd  the 
Conere«'::ona1  ratio  a  more  detailed  di*- 

rtn-v  •!  .  f  'Ills  s!:i.jrct  see  the  aiiiclea  on  each 

separ.4ie   S'  lic  and  TernTon,- 

TERROR.  Mount,  .\ntarcuc  Rcfiriuns.  a  vol- 
canic niotimain  situated  close  to  .Mount  Rictju* 
(q  V  t  on  !h<  roast  of  X'u  toria  Land,  in  li?  j' 
M)'  S  and  1  n„'  P.7*  K  Its  heiiiht  ;0<SJ 
feet  it  was  ijiKovcred  in  1R4I  by^Stt  jaaK* 
Ro>«  and  named  after  one  of  hi«  ihipa 
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TERROR,  Kdfn  of,  the  period  of  the 
French  Revolation  extending  from  th«  dowA- 
fall  of  the  Girondists,  June  1793,  to  that  of 

;\()i«.-ipicrrc  (q.v.),  27  July  17'M.  For  an  ac- 
iourd  of  it  sec  Franck-    UiSiukv  li.c.  54>  lo  A.D. 

TERROR.  The  White,  the  period  of  Bour- 
htmist  reprisals  at  the  second  Restoration. 

I  Set  Louis  XVIII).  It  was  ^^o  callcfJ  from  the 
white  flag  (le  drapcau  blanr)  of  the  Royalists. 
Att  ■  Mdirt  of  Amnesty*  \va-<  published  on  i4 
July  1815  but  57  were  exempted  from  it  —  19  to 
be  tried  by  courts-martial  on  capital  charges 
Hid  38  to  be  either  exiled  or  brought  to  justice, 
a$  mifht  b«  determined.  In  southern  France 
hrrc  wa'i   ri-jiinpr.   assa'ssination  and  pillage. 

was  especially  true  in  Kismcs  and  the  siir- 
rouiuln;^'  ri  t::nii,  where  f!ie  victims  were  largely 
of  the  Rctornit'd  faiili.  The  government  was 
slow  to  intervene  and  the  Allies  were  compelled 
(0  lake  natters  into  their  own  hands,  a  detach- 
aent  of  Austrian  troops  occupyinf?  the  de- 
partment of  the  Card.  In  other  districts  there 
were  similar  outbreaks.  Consult  Vaulabcllc, 
'Histoire  des  Deux  Restaurations*  (1844  et 
scq  ),  and  Daudct,  L.  M.  E.,  *La  Terrcur 
Blanche >  (1878). 

TERRY,  terl,  Alfred   Howe,  Aincricnn 
Noldicr:  b.  Hartford,  Conn.,  10  Nov.  liL'7 ,  d. 
.\'iw  Haven,  16  Dec.  1J?>0.   He  was  educated  at 
N'ale  Law  School  and  began  practice  in  1849. 
He  had  been  a  member  of  the  Stale  militia 
prior  to  the  Gvil  War  and  at  the  call  fur  vol- 
nnteers  he  with  his  regiment,  the  2d  Cuiuu  cti- 
cat,  responded  and  was  engaged  in  the  battle 
of  Bull  Run.    Being  made  a  brigadier-general, 
hp  served  in  lsr»2-63  in  the  operations  near 
Churksto:!.     He  commanded  a  corps  in  the 
Army  of  the  Jaim  s  and  fought  at  Chester  Sta- 
iiun,  Drcwry's  ClufI  and  the  siege  of  Petcrs- 
and  was  entrusted  vith  the  military  part 
ut  the  second  attempt  on  Fort  ^shcr.  Janu* 
ary  1865,  co-opcratin(?  with  the  admiral  The 
successful  storniiii^;  u{  the  fort  resulted  in  his 
f>ejii!*'  made  a  l>rii;ailii'r-^;ijtu  i  al  in  the  regular 
anr.y.    Hi-  r.iptiin  d  \\  ihnin^tdii  and  was  a  de- 
partmental comnuindcr  after  the  war.  General 
Terry  became  major-general  in  1886  and  retired 
in  1888. 

TERRY,  Benjamin  Stuytes,  .American  edu- 
iior  and  hisioriau:  b.  Saint  Paul,  Minn.,  9 
April  1837.   He  was  educated  at  Colgate  Uni- 
Tcr^ty  (A.B.  1878;  A.M.  1881)  and  pursued 

theological  studies  at  Hamilton  and  Rodiester 
eminaries,  resulting  in  his  ordination  as  a 
B.iptist  minister  31  Aug  I'v-^I  Ik-  omipied 
pulpits  at  Perr>',  N.  Y.  (18i;i-K5)  aiid  at  Fair- 
pon,  X.  Y.  (1883-85).  From  1S85  to  18«>2 
lie  u.ts  professor  of  history  at  Colgate  Uni- 
vcrsitN  and  took  the  degree  of  Ph. IX  at  Frci- 
biurg  in  the  latter  3rear.  Directly  thereafter  he 
assumed  the  chair  of  English  history  at  the 
L'liiversity  of  Chir.i'^'o.  He  i>  ni  inlu  r  of 
-everal  historical  societies  and  autluM-  of  in.my 
historical  articles  in  standard  mstira/nn  s  His 
liest-known  books  are  *A  History  ut  1  kl'.huI 
irom  the  Earliest  Times  to  the  Death  cu  \  ic- 
toria'  (1901)  and  *A  History  of  England  lor 
Schools*  ivm). 

TERRY,  Charles  Sanford,  British  !)i  ;  ri- 
ral  writer:  b.  1864.  He  was  educated  at  Kings 
(Tollegc  school  and  Qarc  College,  Cambridge, 
VOL.  M^39 


N  OF— TBS&Y  440 

gradnatiiiK  H  A.  1886,  and  M.A.  1891.  He 
lectured  in  histoiy  in  several  noted  schools  and 
was  professor  in  the  University  of  Aberdeen 

in  1S08-190.V  He  bti-anie  a  uelt-known  w  riter 
and  authority  uii  historical  subjtcLs,  his  licst 
known  puliHcaiiuns  beiiiK  'Lite  and  Campaigns 
of  Alexander  LesUi,  First  Elarl  of  Levin* 
(1899);  *The  Rising  of  1745>  (1900;  new  ed., 
1903) ;  'The  Chevalier  de  Saint  George' 
(1901);  <The  Ci-omweUian  Union*  (1902); 
<The  Young  Pretender'  (10(33)  ;  Mf-bn  Graham 
of  Clavcrhuuse*  (1905);  'The  Scottish  Tar- 
lianitiit'  (I'TKi);  'Craig's  De  Uiiioiic,'  trans, 
with  notes  (IW);  <A  Short  History  ot  Eu- 
rope* (3  vols,  I'Jll-l.s;;  'Bach's  Chorals* 
(2  vols.,  1915):  'The  Army  o£  the  Solenm 
League  and  Covenant*  (2  vols.,  1917).  He 
also  jireparcc?  catalups  of  the  publications  of 
the  Scottish  historical  clubs  and  an  index  of 
papers  relating  to  Scotland. 

TERRY,  David  S.,  American  jurist:  b. 
Todil  (  oiimy,  Ky.,  1823;  d.  Lathrop,  Cal..  14 
Au>4,  INS"'.  He  served  in  the  Texan  War 
against  Mexico  under  Gen.  Sam  Houston  and  in 
the  war  between  the  United  States  and  Mexico: 
vrest  to  (Calaveras  Ounty  on  the  discovery  of 
pold  in  CaUfornia;  and  after  some  expenenoe 
in  mining  studied  law  and  began  practice  in 
Stockton.  Elected  an  as>ociate- justice  of  the 
California  State  Supreme  Court  in  1855,  he  be- 
came chief  justice  in  1857.  He  strongly  opposed 
the  prucedurc  o!  the  ^vig^nce  committee.* 
In  1859  he  killed  Senator  D.  C.  Broderick 
in  a  dnel  near  San  Franctsca  Broderick 
had  been  an  uncompromising  opponent  of 
the  extension  of  slavery,  particularly  in  Kan- 
sas, had  taken  active  part  in  the  liitter  Cali- 
fornia campaign  of_  1859  and  in  one  of  his 
speeches  made  certain  strictures  resulting  in  a 
challenge.  After  service  in  the  Confederate 
army  during  the  Civil  War  Terry  resumed  prac- 
tice in  S  r:  Francisco. 

TER&Y.  £Uen  Alice,  EngUsh  access:  b. 
Coventry.  Warwickshire,  afpeb.  184&  Her 

parents  were  both  actors  and  she  made- her 
first  appearance  at  the  age  of  eipht,  under  the 
management  of  Mrs.  Charles  Kean  at  the  Prin- 
cess Theatre,  London.  A  little  later  she  won 
high  praise  as  the  young  Prince  Arthur  in 
<King  John.>  During  the  periods  of  1860-63 
and  1867-68  she  acted  Mrith  varioii<»  stock  com- 
panies, first  appearini.'  with  TTeiiry  Irving  in 
lS<v.  us  Katluriiic  to  his  I'clruchio  in  'The 
Taming'  o!  tlie  Shrew.*  She  was  married  early 
in  lifi  to  (i  I-".  Watts,  the  painter,  but  the  union 
was  shortly  dissolved,  and  she  was  married  to 
£.  A.  Wardell  in  1864.  and  again  on  3  May  1907 
to  James  (^rew.  She  was  absent  from  the 
stage  18f).S-74  and  in  1875  won  her  first  k re.it 
success  as  Portia  in  a  revival  of  'The  Mer- 
chant of  Venice*  at  the  old  Prince  of  Wales 
Theatre.  This  she  shortly  followed  with  the 
title  role  in  W.  G.  Will's  play,  'Olivia,'  the 
result  being  that  Henry  Irving  made  her  his 
leading  lady  and  the  long  artistic  partnership 
at  the  Lyctiiin  Tin  atre  was  commenced.  Some 
of  her  impeijuiuuioiis  at  the  Lyceum  have  been 
Ophelia,  Portia,  Dcsdcmona,  Juliet,  Beatrice, 
Lady  Macbeth.  Cordelia.  Margaret  in  Will's 
"I'aiist.*  the  Queen  in  Will's  'Charles  I,* 
Pauline  in  'The  Lady  of  Lyons,*  etc.  In  com- 
pany with  Irving  she  has  several  times  vistt^ 
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llu-  I'tiitoH  Sla!e<  :infl  h.<-  ^<  i  ti  iiiv.triaMv  Mir- 
ccssfui.  \V  hili  "-till  \Mtli  lr\iTi)^  she  jtniu-il  Mtn. 
Kendal  and  Hci  ttnlim  Tree  in  a  rcM\aI  of 
♦The  Merrj'  Wives  of  Windsor*  at  Her 
llajesiy't  liiatre  ia  19Q2.  She  was  honored 
kgr  ft  uAikt  pcHonBaaee  at  Dniry  Lane  The* 
atie.  London,  in  1906i  Sbc  imblliliM  *Ttie  Rna- 
lian  Ballet  >  (1013).  Consult  her  aatobiogTapiqr» 
«Story  of  My  Life>  (New  Yorir  1908). 

TERRY,  Henry  Taylor,  American  lawyer : 
b.  Hartford,  Conn.,  19  Sept.  1847.  He  was 
irniduated  from  Yale  in  I860  and  was  adnitted 

fo  till  fmr  in  ]^72  In  1R78  he  became  professor 
of  l.iw  .It  \hc  Iniiicrial  L'ni\ er«;ity.  Tokio.  Japan, 
l>iit  rctiirtioiJ  lo  .New  Y  ifk  in  1><H4  and  re- 
sumed _  practice  the  following  year  In  1894 
he  a^n  went  to  Japan  and  resumed  his  former 
postttCNl  of  professor  of  law.  In  1912  he  re- 
signed Us  professorship  and  was  made  pro- 
fessor emeritus.  He  returned  to  the  United 
States  bat  did  not  resnmr  artive  pratice. 

He  is  the  author  of  'First  I'rir.nples  of 
I.aw'  (Tokio  I87'>)  ;  'I.radiiitr  Trinciplcs  of 
•AtiKlo-Amcricati  l-iw  '  ( I'hiLnh  Iphia  1S84)  ; 
'The  Common  Law'  (Tokio  1W>3),  l>esides  vari- 
ous articles  in  American  and  EnRlish  legal  jour- 
nals. Me  received  decorations  from  the  em* 
peror  of  Japan,  the  Order  of  the  Sacred  TraB»> 
ore  (II)  .mil  Ml  rlic  Ri-iiiy  Sun  (III) 

TERRY.  Milton  Spenser,  Episcopal  cler- 
Rvman:  h  Coeymans.  N.  Y..  22  Feb  1840;  d. 
1914.  He  was  educated  at  (he  Charlotieville 
Srminary  and  at  the  Yale  Divinity  School.  He 
held  various  pUMMmtes  near  New  York  be- 
tween I8fk3  and  1884  when  he  was  made  head 
of  the  department  of  Hebrew  and  Old  Testa- 
ment exegesis  and  professor  of  Christian  doc- 
trine in  the  Garrett  Hi"  lu  al  Institute  at 
Evanston,  III.  Wcslevan  University  Kave  him 
Iht  decree  of  ST  I)  in  1879;  in  1JS7!  he  was 
made  a  member  of  the  American  Oriental  So- 
ciety and  in  1883  of  the  Society  of  Biblical 
literature  and  Exegesis.  In  1881  he  published 
*  Man's  Antiquity  and  LauKuaKe,'  which  was 
follc'wed  by  a  number  of  scnolarly  publications 
in  sn  adv  snrression.  notably  *  Biblical  Her- 
nietieulics'  (ISKM;  "Sibvlbne  Orarles*  (  1S<)0)  ; 
•The  New  ApoloKctii  '  'Biblical 
Apocolyphics'  (IH'W);  'Moses  and  the  Proph- 
ets* (1901);  'The  New  and  Living  Way* 
(19(Vt):  <The  Mediation  of  jesos  Christ* 
(l«X12);  "The  Primer  of  Christian  Doctrine' 
(I00f>);  'B.bhcal  T>opmatic5'  (1007>;  'The 
Shinto  Cult'  (I'Mtt);  'Baccalaureate  Sermons 
and  Addresses*  (1914).  He  also  published  sev- 
eral BibKfal  oomaKntarics. 

TERTIARIES.  trr'shl-S-rtz.  members  of 
the  Third  Order  i  t  various  reli^'inu-  societies 
in  the  Roman  (  afhohr  C  hurch  The>  .ire  pen- 
rrally  lay  members  of  rehgious  orders  who 
follow  ordinary  avocations  and  duties  in  their 
communities,  vet  particioate  in  certain  work 
of  a  Riven  oroer.  Shortly  after  the  institution 
of  the  FrancUcao  Order  Iw  Saint  Francis  of 
As«isi  in  the  beglnnlnir  of  the  iJib  renturr, 
mnnbrr^  *if  lay  people  were  alHIiated  with  the 
Frsnri»<  .Ills  under  i  i  rt.ini  rules  and  re<-trietions, 
vshiib  Im>uimI  ilirr?i  niorr  •■''•niatii  to  a 
litr  of  prii.iMce  and  <levotioii  (h.ui  ordmarv  per- 
s<iii>  hviiiK'  in  the  worbl  In  ih«-  (.'Uirse  of  time 
many  uf  ihr^e  Tertiarie«  dcvred  lo  take  solemn 
tows,  live  ia  cu— ■unity  and  stilt  follow  dM 


rcKuIations  tif  the  Third  Order.  In  this  wav 
rose  \  arious  T>  rti.»r>  i  onffrejfalions.  whirn 
Kradually  uiiirrd  ntiiler  ilie  one  Kovr rnmef 
Benedict  XI 11  in  the  l>cKinning  of  the  I8ih  cen- 
tury recognized  these  Tertiary  coagrcfpibam 
and  the  laity  aftlialed  with  them  as  *a  true 
r«  tuiiting  in  one  seculars 


all  over  thft  worid  and  ccgulan  livinn  u 

munity.*   Leo  XIu  recommended  Ae 

Order  in  an  especial  manner  to  the  faithful 
throuKhuut  the  world,  as  a  means  ui  personal 
sanctification  to  be  embraced  l>v  lay 
desired  to  lead  a  more  devout  life. 

The  Dominicans  also  had  their  TertianM^ 
instituted  hy  Saint  Dominic  himself, 
what  year  is  uncertain.  It  was 
Military  Order  of  Chrisi. 
of  knigbts  and  noblemen,  whctse  doty  it 
to  wa^^c  war  against  heretics  After  tne  death 
of  the  founder  this  l>ecame  the  order  of  the 
petir.eiiiN  of  Saint  I>ominic,  for  both  vexes, 
and  constituted  the  third  order  of  LXiminicaiu. 
These  Tertiarians,  without  rnaWink:  any  solemn 
vows,  bad  the  assurance  of  K^cat  spiritual  pnv> 
ilcgcs  tfamgli  tbc  observance  of  a  few  tasis 
and  piwcfis  thof  continued,  alse^  in  ibn  < 

roent  of  thdrdvtl  and  dbniestic  rdatlons.  

few  companies  of  Dominican  sisters  of  tkt 
Third  Order,  particularly  in  Italy,  united  in  a 
monastic  life,  and  Lecunc  rei^ular  nuns,  the 
most  celebrated  of  whom  in  S.iint  I'.ithanne  of 
Sienna.  Other  reliK'K  Hs  i  rdcr-  .c  :-  ;  ihr  ex- 
ample of  the  Franciscaus  and  lX>mimcaa*  aho 
established  tertiary  affifiations;  the  Augnltraiw 
bermiu  ia  the  beginning  of  the  iSUi  ccntnsf. 
and  bter  on  the  Ifinuns,  the  Senritct.  the 
Carmditcs  and  the  Trappisfs.  .\t  the  present 
time  there  are  tuimlicrs  of  the  laity  throu>fhoBt 
the  world  affiliated  with  the  third  orders  and 
obscrMiiK  their  regulations  while  still  ioUowtaf 
their  secular  vocatkma  la  the  teorld.  See 

DOMI.MCANS 

TERTIARY  PERIOD,  the  space  of  time, 
gei  1  ikually  considered,  immediately  precedine 
the  present,  and  occupying  the  earlier  xni 
larger  part  of  the  Cenoroic  cn;  al>o  the 
row  system  then  formed.  It  is  preceded  by  the 
Cretaceous.  Tertiary  strata  were  at  first  con* 
founded  with  the  superficial  alluviums  of 
Europe  and  it  was  long  before  their  real  char- 
acters were  reah/cd.  They  occur  roost  »:en- 
erally  in  patches,  some  of  them  of  mxnoc 
ori(;iii,  others  ul  froh-water  or  of  contitiental 
derivation.  Kocks  of  this  a^e  were  first  de- 
scribed by  Cuvier  and  Brongirurt  in  ISIO  frc«a 
the  Paris  Basin,  where  ihcy  arc  well  dcvel 
and  highly  fossiBfcfOtls.  The  shells  ft 
these  deposits  were  recogniied  as  diffcrrnt  (nam 
those  of  the  modern  lime.  thouKh  related  tu  them, 
while  the  Itones  of  quadrupeds  were  found  tit 
be  u{  extinct  species  Similar  strata  from  many 
other  part«  cf  I'lirope  Merc  subsequently  iuuna. 
Those  of  Italy  were  found  in  low  htlU  flanking 
the  .\peiitinics  on  l>oth  sides  from  the 
of  the  Po  tu  Calabria  and  called  by 
who  studied  them,  the  Suhapenninet 
f(jssi!>.  i>f  thc*«-  hrns  were  of  a  more 
t>|>e  than  those  oi  Paris  «>r  Ixmdon.  In  Ae 
neijfhliorhooil  ot  Bordeaux,  in  the  soeth  of 
I  r.trice,  another  »« r;es  i.f  Tcrtiarj"  strata  mere 
dis<o\ereil  and  t!i  «  ii'id  ti\  N!  Oe  BlSltrot  le 
1K25.  The  several  hundred  spedcs  of  shcAi 
described  from  these  beds  were  lomd  lo  Aftf 
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mostly  from  those  of  iht  Paris  Ba»«  and  those 

of  the  Sut■.ipermine■^,  and  to  possess  an  inter- 
tnediait  iiiaractcr  hrtwtL-n  ihc  two.  Subse- 
C|iienil>  ii  Nvas  found  that  straia  contemporane- 
ous with  those  ot  llot  dcaux  overlie  the  Parisian 
formation  in  the  valley  of  the  Loin-,  and  under- 
lie the  Sutopenniiie  beds  in  Picdmoni 

In  1828  and  1829  Lycll  conrcived  the  idea 
that  the  Tcrtiar>'  beds  might  be  subdivided  af- 
cording  to  the  perccntaRc  of  living  species  tti 
nch.    For  thi-^  iuirposc,  he  and  M.  Deshaycs, 
a  well-known  Frnuh  concholoiErist,  compared 
some  3,000  Tertiary   wiih   about   5,(KK)  livinK 
species.  The  result  arrived  at  was,  that  in  the 
lower  strata,  or  those  of  London  and  Paris, 
there  were  about  3J4  per  cent  of  recent  spectes, 
ill  the  middle  Tertiary  of  the  Loire,  Bordcati^ 
dc,  about  17  per  ci-nt  of  recent  species  and 
iti  the  tipper  Suhaptnnine  Tertiar>'  from  35  to 
5(1  per  cent  of  livinc  -[  -  rics.    These  results 
were  published  in  IHii.    In  formations  stilj 
more  modern,  which  Lydl  attuSed  in  Sidly, 
where  they  attain  a  vast  UudoiMs*  the  pcr- 
ctntage  of  living  species  was  found  to  be  90  or 
To   these  four  scric?  Lycll  applied  the 
r.atnes   Eocene,  Miocene,  Older  Pliocene  and 
Newer  Pliocene.   A  still  later  formation  (  Post- 
Tcrtiarv )  was  called  Pleistocene,  in  which  the 
ibells  were  all  of  recent  tjrpes,  but  the  mam- 
mals partly  o£  extinct  species.   The  most  im- 
portant recent  modification  of  this  nomenclature 
has  l>een  the  introduction  of  the  term  Oligoccne 
hy  Be>'rish  to  include  strata  formerly  classed 
partly'as  Uppc  Eocene  and  partly  as  Lower 
Miocene.    The  generally  recognized  divisions 
from  the  base  up  arc  now  given  as  Roccna  Oligo- 
ccne, Miocene  and  Pliocene.    At  present  much 
le5s  stress  is  laid  upon  the  numerical  method 
of  subdivision  <»nployed  by  Lyell  and  Oesha^. 
.^s  the  various  deposits  of  the  typical  Tertiary 
beds  of  Pari-,  l.otiiion.  the  Loire  Basin  and 
the  Subap<'r,nine  series  became  well  known,  a 
•standard  of  comparison  became  esiahlished,  hy 
which  similar  deposits  of  other  regions  could 
be  determined.    This  is  the  method  employed 
to-day  in  deciding  to  which  division  a  given 
deposit  should  helonfr. 

The    v-'enern!   rh  lrac(e^i'^tic';   of  geography, 
vegetation  and  aiiini.il  life  of  the  Tertiary  were 
similar  to  those  of  the  prt  Nent  time,  but  land 
areas  were  of  less  extciil  and  were  more  largely 
occupied  by  interior  fresh-water  basins.  The 
climate  of  the  early  Tertiary  was  evidently 
warmer  and  more  moist  than  that  of  the  i>enod 
fultnwini?  it.  tyfies  of  plants  now  strictly  tropi- 
cal  I  hen   covering  areas  now  under  Arctic 
latitudes  and  iiiftucnces.    In  the  United  Stales 
the   Atlantic   and   Gulf   costal   plain  under- 
went   repeated   submergence  an<l  enurgencc. 
During  the  first  half  of  the  period,  the  site  of 
the  Pacific  Coast  Kaiif^es  was  largely  under 
water,  but  in  tnid-Teruaiy  tlie  Coast'  Ranges 
were  ■  upheaved,  and  the  coast  line  took  nearly 
its  present  form.    The  great  western  interior 
had  iiiuiergone  upheaval  at  the  close  tii  ilir  jne- 
ceding  period  (Cretaceous)   in  tin  tormation 
01  ibe  Rocky  Mountains.   During  Terti.irx  these 
underwent  extensive  erosion,  building'.  >'ii  the 
great  plaitts  and  in  the  intermontanc  basins, 
fairly  thick  b^  of  terrestrial  fmivel.  sand  and 
day.    A  few  lake  deposits  were  also  fonned. 
Volcanoes   were  active   duritit;   much   of  the 
peri' id,    from  the  Rocky  Mouiuanis  uoiward, 

igrming  thick  beds  of  ash  and  very  extensive 
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lava  flows,  as  on  the  Columbia  Plateau  in 
Oregon  and  Washington.  Marine  Tertiary  beds 
are  found  on  the  Atlantic  and  Pacific  coasts. 

The  most  imiiortant  of  these  are  the  strata 
of  the  Atlantic  coastal  plain  with  its  expansion 
in  the  Gulf  of  Mexico.  On  the  Atlantic 
Coast  the  hoccnc  beds  are  mostly  days 
and  grcensandt  which  rest  ancottfonnabV 
upon  the  Cretaeeous  strata  and  are  unconform- 
anlv  overlain  hv  the  .Miocene  beds.  All  of  these 
hens  arc  highly  fossiliferous,  shells  prcdomi- 
natiiiK'.  In  the  Miocene  is  a  great  bed  of 
diatoiTiaceous  earth  (q.v.)  from  21)0  to  300  feet 
thick,  in  South  Carolina,  Pliucene  beds  make 
theic  appearance.  No  Oligocenc  strata  arc 
known  from  the  Atlantic  Coast.  On  the  Gulf 
Giast  the  Eocene  is  well  represented  and  rests 
upon  the  Cretaceous.  It  consists  mainly  of 
marls,  grecnsands.  clays  and  sands.  Both 
Oligocene  and  Miocene  are  represented  on  the 
Gulf  Coast.  The  Oligocenc  is  characterized  by 
a  warm-water  or  subtropical  fauna.  The  Mio- 
cene beds  of  the  Gulf  States  represent  the  ad- 
vent of  the  colder  water  fauna  from  the  North. 
Pliocene  beds  of  the  age  of  those  formed  in 
South  Carolina  arc  extensively  developed  in 
Florida. 

Tertiary  deposits  are  well  developed  in  the 
interior  of  the  United  States  lirtween  the  Mis- 
sissippi River  and  the  Rocky  Mountains  They 
consist  of  non-marine  straia,  partly  lacusfrine, 
partly  cotian  and,  partly  made  up  of  wash  from 
the  mountain  sioes  in  the  form  of  coarse 
alluvial  cones  or  fans.  In  these  deposits  nu- 
merous hones  of  pxfinrt  mammalia  arc  found, 
of  which  extensive  collections  have  been  gath- 
ered in  the  various  museums  of  the  country, 
particularly  in  the  American  Museum  of  Nattt*^ 
ral  History  in  New  York.  Most  of  the  deposits 
are  in  isolated  basins,  and  can  only  be  correlated 
by  their  vertebrate  fauna.  On  the  Pacific  Coast, 
all  the  epochs  of  the  Tertiary  arc  represented, 
heini,'  in  part  marine,  in  part  terrestrial. 

Life  of  the  Tertiary.— At  the  dose  of  the 
Cretaceous  period  all  the  flying  reptiles  and 
dinosaurs,  and  most  of  the  marine  reptiles, 
seem  to  have  become  extinct ;  and  the  Tertiary 

formations,  so  far  as  known,  yield  only  forms 
of  yertchrata  essentially  similar  to  those  of 
the  prcsetu  day.  Amon^  fishes,  all  of  ilu-  ex- 
isting; suborders  and  many  of  the  existing 
famtucs  or  even  genera  seem  to  occur  in  the 
Eocene.  Among  uie  invertebrates,  ammonites, 
{>elcmnites  and  inost  of  the  crinoids  had  passed 
away  when  the  Tertiary  era  began;  and  forms 
came  in,  whose  descendants  are  now  familiar 
to  us.  The  Mammalia  suddenly  appeared  as  the 
doniiuaiu  lype  on  all  the  continents  and  the 
cvolurion  of  many  of  the  minor  groups  can  be 
traced.  Primitive  tapirs  and  primitive  horses, 
with  four  toes  (Orokippus  and  Eohipf>us)  oc- 
cur. Among  the  Oligocene  mammab  may  be 
mentioned  the  Mfsohtppfis,  or  horse  with  only 
three  functional  toes.  The  peculiar  Oreodon 
occurs  in  beds  above  the  Titatiot/wrium  and 
represents  a  type  inrermediate  hctwecii  ho^ 
and  deer  in  structure  Early  camels,  the  ear- 
liest true  carnivores,  early  bats,  .squirrels  and 
n>dents  and  marsupials  also  occur  in  these  beds. 
Miohippus,  a  still  more  modified  horse,  occurs 
in  the  John  Day  and  the  Pcip  River  beds;  in 
ih(  latter  also  ocCTirs  'he  oldest  mastodon 
In  the  Loiip  Fork  he<ls  occur  Pmaxitrlus. 
Mastodon  and  dog»  of  the  genus  Canis.  Con- 
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stilt  Dana,  'Manual  of  Geology'  York 
1S'>M  .  ZittcII.  'Textbook  of  I'alcotiioloK>  • 
(N\vv  York  1900-04);  Cope,  <Vcrtcbrata  of 
the  Tertiary  Fomiatkms  of  the  West*  (Wasb- 
inffton  1fl84):  Williams.  <Geoloeical  Biology > 
(N"iw  York  lf<*>5)  ;  Woodward.  'Vcrtthratc 
PaI;roiitok>Ky'  (l,t)ruIon  18'>8,  whiih  coiiiaiiis 
an  txicnsivo  IiiMiojjraphy).  Sec  Ckno/dk 
Eka;  Chesapeake  Stage;  Claiuokne  Stage; 
EocEMi;  lliocnrB. 

Charles  Laurence  Dake. 

TERTIUS  GAUDENS  (Lat.),  a  diplo- 
matic phrasf  intaiiiiij?  a  mischief-maker;  a 
third  party  who  rejoices  while  two  others  arc 
qumirelins  and  hopes  to  profit  bf  their  dit- 

ien'-ion'; 

TERTULLIAN  (Quinttis  Septimios 
Florens  Tertullianus).  ecclesiastical  writer:  h. 
CarthaKc.  c.  160;  d.  c.  150.  The  son  of  a  pagan 
centurion  in  the  proconsular  service,  he  re* 
ceived  a  fine  literary  education  and  became  as 
conversant  with  Greek  as  with  Latin.  He 
studied  law  and  proli.tMy  piaitised  it,  his 
writings  disclosing  intimate  kiau\l<d^;e  with 
juristic  terms  aim  methods.  In  c.irly  man- 
hood (nut  later  than  the  year  197)  he  was  con* 
verted  to  Christianiiv  l*y  the  admirable  cour- 
age of  the  martyrs,  althou^  the  precise  date  is 
not  known.  He  was  married,  but  this  did  not 
prevent  liirn  lidm  bcink;  (irdained  priest,  prob- 
ably of  ilie  chuiih  ,it  CaiihaKe  About  the 
middle  of  his  career  he  puhhely  joined  the 
Montanists  and  the  vi^or  which  he  had  dis- 
pfciyed  in  defense  of  the  faith  against  paganism 
was  then  disjpia^cd  against  die  Quircn.  Saint 
Jerome  mentions  certain  affronts  of  die  Roman 
clergy  which  may  have  pro\t)ked  the  fall  of 
till  ^reat  apolD^ist  Siiifc  Tertiillian  was  of  a 
fuTv  nature-,  extreme  ami  inclineel  te)  rigorism, 
the  new  prophecy  (as  Montanism  was  styled) 
with  its  severity  in  morals  and  in  discipline 
had  a  natural  and  powerful  attraction  for  him. 
But  his  restless  spirit  ooald  not  long  be  satis- 
fied with  Montanism  and  he  liecame  the  leader 
of  a  separate  sect,  called  after  him  Tertullian- 
isis  T«  rtnllian  was  the  most  fecund.  oriKinal 
and  |K>werful  genius  in  all  the  history  of 
Christian  Latin  literature,  which  he  in  fact  cre- 
ated. Nearly  all  of  his  works  are  of  a  polemic 
character  and  this  brings  out  strikingly  his 
penetratinff  intelligence,  vast  knowledile  and 
inspiring  eloquence.  His  style  is  energetic  and 
concise,  sometimes  at  the  expense  of  clearness 
Saint  Jerome  says  that  he  is  lull  of  idea»  but 
dilVicult  to  read.  However,  his  works  were 
seldom  quoted  until  after  the  16ih  centuiy 
renaissance.  It  Is  not  easy  to  draw  a  hard  and 
line  hetwccn  Tcrtuilian's  Catholic  and 
Muiitanistic  works.  To  the  years  197-198  be- 
Iolt^;  the  apol'k'' nc  wriiiiiKs  "Ad  nationes*  (2 
liuoks).  *Apologeticum, '  Wd  martyres,*  'De 
testimonio  animx'  and  'Advcrsus  Judsos.' 
Other  works  of  approximately  the  same  pe- 
riod, but  of  less  certain  date,  are  <De  prxscnp- 
tione  luereticorum.'  *Dv  orationc,'  VDe  bap- 
tt^niii. '  "l>e  p«rniientia. '  '  I)e  spcctaculis.*  *Uc 
eiiliti  feminarum,'  (2  l><K>ks).  'Ih-  idololalria,' 
'Ik  paiieniia'  ami  '  Ad  uxorem'  (2  btK)ks)  The 
Muntanisiir  writings,  including'  those  tinged  w  ith 
Moiitani-m  .is  well  as  those  wholeheartedly  Mon- 
tani.Mic,  are  'De  corona  militis.'  'I*e  fuga  in 
pcrsecutione,*  *  lie  cxhortaiione  castitatis, •  *l)e 
virginibuk  vclaodts,'  'Adversus  Hcrraugenem,' 


'Adversus   Valentinianos. '    'Ad.crvu*  Mi- 
onem'    (5   books).    "I)e   antma,'    '  IV  c^~e 
Christi,'  'De  resurrectione  cami».*  '.\d>rr«M 
Praxean,*    *De  pallio.>   *De  pudirina.'  'U 
monogamia,*  *Scorpiace,'  *L)e  ieiniuo'  a«d  'M 
Scapulam.'     Tcrtuilian's    '  VpoKv f  i— 
dressed  alK)ul  the  year  1''7  lu  thi  K'^^crnof^  < 
the  provinces  of  the  empire  \u  favor  ot  v 
Christians,  if  not  the  hrst  of  the  Latu  aao*r 
tcies  in  point  of  time  (sec  Fiux.  Maai'S 
uam)j  is  one  o<  the  first  in  the  imponancr 
its  subject  and  its  litcraiy  beamy.   Samg  vrr 
portant  works  of  Tertullian  ha\c  ^em  k~- 
notably  the  lengthy  Montam>tic  we  rk  '  l>r  n 
stasi.'     The  \'ieniia  '("orfnis   -  ript    rtr  L: 
contains  an  cehtton  ot  Tcrtulhau  »  worluaiNl  ib» 
*Ante-N'icene  Library'  contains  tfWHlariaai  •* 
ncarhr  all  of  his  works. 

Bibliography.—  The  patrologies  of  Bardrv- 
hewer  and  others  and  the  htMiocr.-.p^i  *  • 
Chevalier:  D'Ales,  'l.a  theolok'ie  de  Tft'Liurn 
(Paris  l"XJ,s»  ;  Mdiii  iaux.  'His:oirr  Itr.rr^irr  .V 
I'Afrique  chretienne'  f  \  ol  I.  Pan*  1*1 » 
Turmel,  *Tertullun  (Pans  1905 > ;  Hofw 
^Syntax  nod  Stil  de»  TcnuUian'  (Lcifr: 
1903);  Fnller,  Jetm  Ifee.  'Tertnlltanm*  i- 
Smith  and  Ware's  *A  Dictionary  of  Qnisrif 
Biography, •  Vol.  IV.  London  1.<»<71 

Somttimf  of  the  Dtportment  of  L»tm.  Cv* 
oKe  UnkferHly  of  Ammiem. 

TESLA,    tez'Ia.    Nicola:    b.    in  Smj'i." 
province  of  Lika,  Austrian  Croatia,   in  Iv" 
early  education  m  (jospich ,  Kradiiu...  J  ux- 
Real  Schule.  Karlstadt,  in  1873;  studied  nt  Pi  H. 
technic  School,  Gratz,  capital  of  Croatia.  «  : 
the  inieiition  of  becoming  a  profcs^r.r  of  rr.jue 
malir>  and  physics,  but  became  iusere-tij 
electricity  and  le^ok  up  and  completcil  an  ei» 
Dcering  course.    He  afterward   studied  pc  • 
losophy  and  buigttaffes  at  Prague  and  Bait 
pest,  keeping  w  wwniime  his  ekcttical  a- 
engineering  studier    For  some  time  he  «. 
employed  in  the  K-ovprnmrnt  t(  I.vT.jph  rngTrtx*- 
iiiK  de|i.irtmeiit  ;i>  an  asMsi.ttii  aTid  whilr  ihr* 
inventtd  M\fr.il  improvements  >sbich  at?racir 
notice.    Then  he  became  engineer  lor  a  Uri* 
lighting  company  in  Pans  and  next  tsrwd  k 
attentioa  to  the  United  Stale*  as  a  pronr-.-. 
field  for  electrical  talent  and  experience.  H*'? 
he  formed  a  connection  with  the  Fdison  C-r 
pany  at  Orange,  N  }..  but  Rase  up  this  rn^c* 
ment  in  order  to  he  ctitireU  tree  in  his  cI«1m"» 
work.    He  has  made  himself  wcii  kmma  '• 
his  many  practical  inventions  and  the  beU^** 
and  brilUancy  of  his  ideas  as  to  the  poss>M«.r* 
of  electrical  sdenee.  These  ideas,  which  ham 
aroused  widespread  interest,  have  also  tr  ^canr 
degree  diverted  attention  from  the  marr  cv  • 
contributions  of  Tesia  to  i!u  world's  ixiv>'. 
Mrientific  achievement,  moNt  of  which  hate 
developed  in  the  TesIa  lab<iratory  io  New  Yi  ». 
which  he  established  for  the  pmpose  of  m6f 
pendent  elecliical  research. 

Tesla's  researches  in  electrical  os^^lls^ior 
created  a  new  field  of  eloctncal  imr-srsci 
the  full  possibilities  of  which  have  bv  no  r-r»*» 
been  exhausted  He  w.is  the  first  electr;  An  Ti 
conceive  an  elftctivi  method  of  uci:rr-c  Utf 
undulating  current,  converting  eiccincal  w 
mechanical  energy  more  ump^  cfenseis  aiW 
economically  than  by  the  direct  cvrrmt.  He 
invented  the  'modem  pnucipk  of  the  iniaij 
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mgnetic  fidd,  embodied  in  the  apparatus  used 
in  the  trantawsaion  of  power  from  Niagara 
Fklb.  Me  has  abo  invented  many  new  fomia 
of  djmamos,  transformers,  indaction  coils,  con> 
dmsers,  arc  and  incandescent  lamps,  the  oscil- 
lator combining  steam-engine  and  dynamo,  etc. 
Consult  Martin,  T.  C,  < Inventions,  Researches 
and  Writings  ut  Nicola  I  t  sla'  (IBM)  and 
fiks  of  electrical  trade  journals. 
TBSORBTTO.  See  TREAStny.  Trk  Ltrul 
TESS  OF  THE  D'URBERVILLES.  the 
best  known  of  the  novels  of  Thomas  Hardy, 
was  published  in  1891.  The  sub-title,  «A  Pure 
Woaun  Faithfully  Presented,)*  explains  Uardy's 
diens.    Though  technically  guilty  of  an  of- 
fense against   society  and  ultimately  handed 
u*r  the  nuirtlcr  of  her  seducer,  the  heroine, 
Tiiii,  is  rcprtMiiud  throughout  as  the  victim 
oi  drcunutance  or.  more  exactly  and  more 
cfaancteristicaUy  of  the  author,  as  the  victim 
«{  a  eonsiant  and  malisoant  fate.  This  is  pei^ 
sonified  in         brutal  and  emotional  Alee 
DTrlK-rville,  but  it  is  also  quite  as  tk-stni  tivc 
in  ihf  egoistic  temperament  of  her  huiljand, 
Ai  ^.'el  Clurc.    The  main  point  appears  in  the 
oft-quoted  phrase  in  the  last  paragraph  of  tlie 
book,  •'Justice.'  was  done  and  the  President 
of  the  Immortals  (in  ^sdqrlcan  phrase)  had 
ended  his  sport  with  Tcss.*  The  tragedy,  as 
in  all  of  Hardy's  more  sombre  stories,  is  in- 
tense and  powerful.    As  in  the  best  of  the 
author's  novels,  there  is  the  usual  fully  and 
delicately  drawn  background  of  local  scenery 
:tnd   custom.     The   characters   are  carefully 
drawn  and  are  vivid  portraits  of  local  types 
and  individuals.  The  novel  is  rich  in  rural  and 
farming  scenes,  of  which  the  description  in  the 
second  of  the  seven  "phases*  of  tne  book  is 
extraordinarily  skilful  and  beautiful.    On  pub- 
lication, 'Tcss  of  the  D'Urbervilles*  attracted 
a  great  deal  oi  attention  by  reason  of  its  sub- 

Cit,  the  treatment  of  which  was  thought  to 
over  fraidc  and  too  seardunff  an  attack  on 
conventions^  but  the  literary  and  poetical  skill 
of  the  anoor  I»s  been  never  better  displayed 
than  in  the  descriptions  of  customs*  lite  and 
character. 

WiLUAM  T.  Brewster. 

TSST-PAPBR,  sUps  of  unsized  paper 
soaked  in  solutions  of  vegetable  ootoring  mat- 
ters, used  aS.indicators  of  the  presence  of  acids 
or  of  alkalis,  and,  in  some  instances,  of  special 
chemical  comj)ounds.  The  most  common  test- 
paper  are  litmus  and  turmeric  papers;  the 
foiiner  papers  are  colored  with  an  aqueous 
solution  of  a  blue  substance  obtained  from 
various  species  of  lichens,  the  latter  with  a 
<^olution  in  spirit  of  a  )reIlow  powder  obtained 
i  y  grinding  the  roots  of  a  species  of  Curcuma 
cultivated  in  India  and  Java.  Blue  litmus  is 
reddened  by  acids,  the  blue  color  bein^^  again 
restored  by  alkalis;  turmeric  is  fuincil  brown 
by  alkalis.  There  are  also  pheno-phthalcin  and 
amido-bouol  ^per,  which  cannot  be  dassed  as 
vegetable  cokmng  matters^  tbomsh  mgmie, 
while  the  use  of  papers  soaked  in  inorganie 
compounds  is  not  infrequent  in  analytical 
laboratories. 

TBSTAMSNT.  See  Bu 

TBSTICLB,  one  of  die  two  tenitil  stands 
of  die  male  in  which  the  spermatoaon  and  some 


odier  of  die  constituents  of  die  semen  are 


formed;  a  testis.  The  term  is  also  applied  to 
either  of  the  posterior  tubercles  of  the  optic 
lobes  or  corpora  quadrigemina.  The  testicle 
proper  Ues  in  the  scrotum,  is  of  an  oval  form 

and  is  mostly  invested  with  a  pouch  or  closed 
sac  of  serous  membrane,  the  tunica  vaginalis, 
derived  from  the  peritoneum  during  the  descent 
of  (be  gfawd  from  the  abdomen  into  the 
scrotum.  Tlie  wtfBUt  consists  of  a  central  por> 
tion  or  body,  an  upper  enlarged  extremity,  the 
globus  major  or  head,  and  a  lower  exTrmitv, 
the  globus  minor  or  tail.  Lying  upon  the  pos- 
terior border  of  the  testicle  is  a  lonjj  narrow 
flattened  body,  the  epididymis.  To  this  border 
Is  attached  the  spermatic  cord,  composed  of 
arteries,  veins,  lymphatics  and  nerves,  con- 
nected together  by  areolar  tissues  and  invested 
with  fasciae.  This  cord  ends  in  the  internal 
abdomioal  ring.  It  is  accompanied  by  the  vas 
deferens,  the  excretory  duct  of  the  testis  (a 
continuation  of  the  ^didymis),  which  passes 
nirottgh  die  nng  into  the  pelvis  to  the  base  of 
tin  Madder,  where  it  unites  with  the  duct  of  the 
vesicula  scminalis  to  form  the  ejaculator>'  duct, 
which  terminates  in  a  slit-like  orifice  in  the 
prostatic  portion  of  the  urethra.  Underneath 
the  tunica  vaginalis  is  the  tunica  albuginea,  or 
fibrous  covering  of  the  testicle,  and  beneath  this 
coat  is  the  tumca  vasculosa,  or  vascular  tunlcL 
composed  of  a  plexus  of  blood  vessels  held 
together  by  delicate  areolar  tissue.  The  ^,'landn- 
lar  structure  of  the  testis  consists  of  irom  J30 
to  400  lobules,  each  aimposed  of  from  one  to 
three  or  more  muuiiL  convoluted  tubes,  the 
tubtdi  scminiferi.  These  tubules  unite  into 
larger  tubes,  which  carry  the  seminal  fltnd 
from  the  testis  to  the  epidid>Tnis. 

The  testicle  is  suliject  to  hj'pertrophy, 
atrophy,  injuries,  acute  or  chronic  inflammation, 
cystic  diseases,  fibroma,  malignant  disease  and 
neuralgia.  Inflammation  of  the  testicle  (or- 
chitis), as  that  of  the  epididymis  (epididymitis, 
q.v.),  is  usually  attended  with  much  pain  and 
sweUing  and  a  feeling  of  weight  and  creat  dis- 
comfort. The  use  of  a  properly  fitting  sus- 
pensory bandage  affords  much  relief ;  hut  the 
treatment  of  diseases  or  disorders  of  the  testicle 
should- be  entrusted  to  a  physician.  (See  also 
Spermatozoa).  The  removal  of  both  testicles 
renders  a  man  impotent  —  a  eunuch.  Castra- 
tion is  the  surpric^il  operation  of  removing  the 
testicles,  and  is  performed  on  horses,  steers, 
etc.,  to  render  them  more  docile  and  tractable. 
It  is  generally  recognized  that  castration  re- 
duces the  vrill  power  and  Interferes  with  various 
brain  functions. 

TESTIMONY,  in  general,  the  evidence 

given  by  a  witness  orally  in  a  legal  proceeding; 
from  the  I.atin  testimonium  (testimony)  ; 
testis,  a  witness  It  mav  la  secured  during  a 
trial  in  court,  or  b(  ioi  c  a  duly  authorized  com- 
mission. Although  commonly  so  used  ^testi- 
mony*  is  not  synonymous  with  *evidenc^ 
idUdi  is  of  broader  significance  and  mav  in- 
clude papers  marked  in  a  prf)ceeding,  Testi- 
mony is  usually  deduced  through  questions 
asked  directly  by  counsel  which  may  be  fol- 
lowed by  cross-examination  and  redirect  ex- 
amining (See  Kvide.nce).  Consult  Wellman, 
F.,  'The  Art  of  Cross-Examining*  (New  York 
19Q3);  Wrottcsley,  F.,  <The  Examination  of 
Witnewes  is  Conrt*  (London  1910,  m  ed.). 
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TESTIMONY.  Psychology  pi  Applied 

EsycholoKy  recognizes  three  ^oups  of  problems 
eariiiu  on  certain  evidence  in  law.  Thc^c  deal 
with  the  report  of  a  witness;  the  possibility  of 
learning  if  he  it  concealing  important  facts; 
and  the  mental  condition  of  the  accused  Both 
lawyers  and  judges  understand  that  differences 
in  evidence  ^;l\en  wlien  loth  perci piifin  and 
memory  arc  concerned  do  nut  necessarily  imply 
dishonesty.  Psychology  shows  that  individual 
differences  nuy  be  expected  and  that  by  care- 
fulljr  comparing  the  effect  of  such  differences 
a  fair  amount  of  accuracy  may  be  attained.  By 
carefully  questioning  observers  of  an  enacted 
scene  it  has  been  found  that  errorlt  >s  reports 
are  an  exception,  that  a  narrative  loim  K;i\eh 
greater  aLCiii.uy  .md  that  lioth  ran^^e  and  ac- 
curacy in  reporting  increase  with  practice  and 
may  be  thus  made  nearly  perfect.  The  "reac- 
tion* experiment  has  given  excellent  resoUs 
hut  still  ladcs  perfection.  If  it  is  desired  to 
learn  whether  tnc  mind  of  a  witnc<<;  or  accused 
person  is  normal,  the  usual  mental  tests  may  be 
applied  with  pood  success.  Sec  Crimin- 
ou>CY.  Consult  Gross,  H.,  'Criminal  Psy- 
cholo|y>  (Boston  1911):  Jung,  C  J.,  *Thc 
Assoaatiofi  Method'  (in  Amertcam  Journal  of 
PsyeMoTf.  Vol  XXI.  Wofceiter  1910); 
MtniMerbcrg.  H.,  <On  the  Witness  Stand* 
(New  York  1908);  id.  ' Psvcholojr\'.  General 
and  .'\npliod'  (New  York  1"14)  ;  \\  himdc,  G. 
M.,  'The  Obscr>'er  as  Reporter  *  (in  Psycho- 
hQiaa  BmtttHm,  Vol  VI,  Bahimore  1909). 

TESTING,  in  chemistry.   Sec  ANALYSIS. 

TESTING  MACHINES.  Testing  war 
chines  are  empl<qrcd  to  dctermioe  the  physical 
properties  of  metals,  and  other  materials  such 
as  cement,  used  for  engineering  and  structural 
purpONes  They  are  used  e.specially  in  the  test- 
ing of  i.tcel.  The  prime  requisite  of  a  material 
to  l)C  used  in  engineering  operations  is  the 
property  termed  "strength,'*  which  is  its  CUft* 
bilitv  to  withstand  the  action  of  forces  tnat 
might  be  applied  to  it  in  Tarioos  wa^s  so  as  to 
produce  tensile,  compressive,  bendmg,  shear- 
ing and  twisting  strains.  Very  often  the  force 
applied  is  a  combination  of  two  or  more  of 
these  strains  or  strc>sc>,  and  the  met.il  is  called 
to  withstand  also  the  etlccts  of  abrasion  or 
wear.  Physical  tests  are  ut  iwo  general  classes 
—  those  inade  to  detcrmiae  the  suiutMlity  of  a 
grade  of  material  for  a  particular  purpose,  and 
il',(»~e  I'v  whidl  the  efifcls  of  differences  in 
cluinical  composition,  and  ditlcieiii  ntctliods  of 
manufacture,  on  the  properties  of  the  OUteriali 
arc  studied  scientifically. 

The  most  satisfactory  method  that  may  be 
eoipiloyed  for  this  purpose  is  to  aUually  load  a 
specimen  of  the  material  under  test  and  gradttally 
in  rca^i  fli.i;  load  Up  tO  the  breaking  weipht, 
and  ob>er\e  tlie  effects  thus  produced  Such  a 
method,  however,  is  ttKj  slow  and  cumbersome, 
snice  the  loads  rcquirvd  tor  even  the  simplest 
commercial  tests  are  very  seldom  less  than 
5U,UU0  pounds,  and  loads  ranging  from  150,000 
to  250mK)  potmds  are  commonly  used,  and  make 
the  direct  application  of  wei^t  impracticable  in 
most  cases.  Therefore,  vanous  machines  have 
been  de\iscd  l>y  which  any  load,  from  the  ^mall- 
c>t  that  will  perceptibly  atlect  the  specimen, 
up  to  the  bre.ikniK  load,  may  be  readily  applied 
and  its  weight  accurately  determined. 

Oi  these  three  we  two  geaool  types— those 


by  which  the  sprcimrn  is  loaded  by  means  of  a 
hydraulic  press,  and  those  empli'ving  a  tert^ 
generally  combined  with  a  train  i  i  .  rinr^ 

The  most  perfect  testing  machine,  u-t 
straining,  ruptunBiK  or  ooduac  pieces  of  wmaL 
without  injury  to  the  machine,  while  exactly 
measuring  or  weighing  the  strains,  is  the  Eamy 
testing  machine,  which  has  f  ricttoTil^is  hy draS" 
lie  weiKhiiiK;  heads,  and  is  large  and  rxpam>%« 
of  construction.  It  is  used  for  go\TTTTmr''t 
tests  of  important  materials.  Its  disud^arUi;r> 
arc  due  to  the  difficulty  of  keeping  the  hea'!« 
filled  with  a  suitable  liquid,  the  difficuhy  of 
keeping  the  packing  of  the  plungers  in  jtood 
order  and  the  intermittent  applicatioo  Of  ihe 
load  by  the  strokes  of  the  pump 

In  both  types  the  load  is  applied  in  *Tjrh  i 
way  that  it  acts  through  -nme  'orm  of  weighing 
machine  which  enables  tht  .  p^  raior  to  deter- 
mine instantly  the  weight  of  the  load  or  the 
amount  of  the  force  being  applied 

The  general  construction  the  srrew  nu- 
chinc  is  shown  by  the  accompanying  illuitrjrw 
of  the  Richie  machine,  which  may  h<  read:  . 
used  to  subject  a  suitable  specimen  to  any  one 
of  the  three  classes  of  st rams  —  direct  ten^ioa. 
direct  compression  and  the  transverse  of  beo4> 
ing,  so  that  the  wei^^t  ol  Ac  ted  CSD  bt  K- 
citnttcly  detennined. 


Referring  to  the  illustration,  the  opefnteof 
dw  nadune  may  be  described  as  foflows:  tW 
sK<fin«  head  (a)  may  be  moved  op  or  down 

the  two  screws  (bb)  which  are  operated  ^< 
power  derivi  d  from  atiy  con\rnient  sourrr  ar^i 
tratisniitt((l  by  beltv  on  the  pulleys  (cc)  Tbf>< 
pulie>'s  are  loose  <Mi  their  sliafts,  and  l^ins  pn> 
vided  with  a  cross  beh  on  one  and  an  open  Uli 
op  the  other  rotate  in  opposite  dircctiotts.  The 
lever  (d)  actuates  friction  chrtdies  wldrh  n» 
nect  either  of  the  pnllrys  with  it*  shaft,  sr.  -'j? 
the  motion  is  ciinimnnicaie<i  to  tht  strrw  -  'v 
gearing  and  thn-^  rai-rs  or  lowers  thf  s!;d:'.' 
head  (a).  By  usmt;  the  lever  (e)  and  ihr  ham! 
wheel  (f),  the  gears  mav  be  *o  combir«d  a*  tc 
give  various  speeds  to  the  sliding  head  (a)  » 
may  be  required  in  different  classes  of  ten 
The  stationary  head  (g)  is  supported  H  ccl- 
unnis  (hh)  which  rest  upon  the  platform  (k* 
ol  the  scale.  The  weighing  l>cam  (1)  or  i'^ 
scale  carries  a  movable  cotuitcrpoisc  (rr.)  mluca 
work-  on  rollers  along  the  beam  \  hand  »h«J 
(n)  operates  a  screw  or  chain  which  bcs  akar 
the  top  of  the  bean  and  enables  tbe  opcnMt  te 
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move  the  poise  out  aloti^^  the  l>cam  graduallj'  as 
the  Und  is  iacreased  and  tiius  ob&er\e  con- 
stantly the  weight  of  the  load  bang  applied.  In 
Mme  cases  die  poise  may  be  arranged  to  be 
moved  automatically  by  means  of  gearing  op- 
rr.itid  hy  electrical  connections,  the  circuit  hc- 
iiiK'  made  or  broken  by  tiie  acliou  of  tlic  beam 
a^  it  rises  or  falls. 

In  making  a  tensile  test,  the  specimen  is 
held  between  two  pairs  of  jaws,  one  in  each  of 
the  heads  (a)  and  (g),  as  shown  at  (t).  The 
had  (a)  is  then  drawn  down  by  the  screws, 
and  the  pull  on  the  specimen  presses  the  stand- 
ards of  ine  head  (g)  down  upon  the  platform  of 
the  scales  and  causes  the  wei^zhinj;  beatn  to  ri'-e 
In  a  compression  lest,  ilic  specimen  is  placed 
upon  the  platform  of  the  scale  and  the  sliding 
bead  is  drawn  down  upon  it.  In  a  transverse 
or«bcttdiiig  test,  the  specimen  is  placed  on  two 
supports  carried  by  a  heavy  frame  which  is 
placed  ttpon  the  platform  of  tfie  scale,  and  the 
load  is  applied  by  means  of  a  projection  on  the 
under  side  of  the  sliding  bead  which  presses 
upon  the  centre  ol  the  spwcimen  irfien  the  head 
is  drawn  down. 

Another  machine  of  the  screw  type  in  exten- 
sive use  is  that  built  by  Tinius  Olsen.  It  is 
sbnilar  in  principle  to  the  Richie,  but  it  emp1o>  s 
four  screws  to  operate  the  sliding  head. 

These  machines  are  nor  only  used  to  test 
metal  specimens,  but  ma  .  ;1  >  be  used  to  lesi 
wood,  cement  and  other  classes  of  building  ma- 
terial. In  testing  cement,  small  briquets  of  the 
material  are  made  with  a  predetermined  cross* 
sectional  area  at  the  centre  and  are  then  sub^ 
jected  to  the  tests  as  any  other  specimen. 

In  the  testing  of  metals,  the  tensile  test  gives 
the  simplest  and  most  relia!ile  data  for  deter- 
mining' the  t'ropertics  of  the  (greatest  intercM  in 
cr. !:.!  '     1 1 ojn  r.ili>  .::>. 

TSSTUDINATA,  ao  order  or  sub-class  of 
RfPtUia  (q.vj  contamtng  the  turtles  or  tor- 

Icises,   Sec  Cukloma, 

TESTUDO,  arnouK  the  ancient  Romans  a 
cover  or  screen  which  a  body  of  troops  formed 
with  their  oblong  shields,  by  holding  them  over 
thdr  heads  when  stancUng  ctose  to  each  other. 

This  cover  somewhat  resembled  the  back  of 
a  tortoise,  and  served  to  shelter  the  men  from 
missiles  thrown  from  al>ove.  The  name  was 
also  given  to  a  structure  movable  on  wheels 
or  rollers  for  protecting  sappers  in  tmder^ 
mining  the  defenses  of  an  enemy. 

TETANUS,  a  disease  characterized  by 
spasm  of  some  or  all  of  the  voluntary  nuiscks 
The  spasms  vary  in  rigidity,  and  strong  ex- 
acerbations attend  their  recurrence.  Tetanus 
is  a  true  toxmia,  and  occurs  in  several  varie- 
ties, the  most  familiar  of  which  ts  lockjaw 
(trimus),  whence  it  is  rommordy  called  by  this 
name.  The  disease  in  all  its  forms  (tetanus  ne- 
onatorum ;iiirperal  fetaiuis.  idiopathic,  trau- 
matic and  rheumatic  tetanus)  is  caused  by  the 
tetanus  bacillus,  which  was  discovered  by 
Nicolaier  in  1884.  Kitasato  cnltivated  it  in 
1889.  The  bacillus  is  a  slender  rod,  round- 
er.ded,  cxistini^  in  surface  soil,  dust,  manure, 
eic,  and  as  a  rule  nccurring  sintrly  except  in 
cuhures.  It  lodiits  ui  sonie  wound,  often  a 
slight  and  unnoticed  wound,  and  the  produc- 
tioR  of  the  disease  is  always  a  proof  of  its 
presence.  Except  in  rare  instances,  the  badl* 
las  does  not  pass  beyood  the  point  of  hifection 


into  the  l)ody.  The  reai  nature  of  the  tetanus 
poison  has  not  yet  liccn  determined,  but  its 
virulence  is  deadly  in  the  extreme,  and  it  is 
rapidly  absorbed  by  the  body  in  which  it  has 
found  lodgment.  It  is  carried  throu^  the 
fx)dv  in  the  blood. 

In  milder  cases  the  spa:>m  of  tetanus  may 
be  localized  in  certain  muscles.  Variou.-^  the- 
ories regarding  the  action  of  the  poison  have 
been  held  by  pathologists  and  the  satisfactory 
explanation  is  still  being  sought  by  niedaVfts 
itj  bacteriology  and  toxicology.  Following 
cliildbirtli,  tetanus  may  infect  both  mother  .and 
child,  and  the  average  death  rate  from  this 
disease,  always  high,  is  especially  so  among 
children.  Surgical  operations  arc  sometimes  fol- 
lowed by  tetanus,  but  antiseptic  surgery  has 
doubtless  lessened  its  frequency,  and  among 
diseases  it  is  regarded  as  rare.  Within  about 
10  days  after  an  injury  resuhini:  in  the  infec- 
tion, it  sets  in,  the  muscles  at  the  back  of  the 
neck  and  those  of  mastication  beinyr  usually 
first  afTecied.  The  patient  can  neither  masti- 
cate nor  freely  open  his  mouth.  Often  the 
progress  to  general  rigidity  of  the  muscles  is 
very  rapid,  and  convulsions  of  extreme  vio- 
lence ensue.  Respiration  is  arrested,  and  death 
is  often  caused  by  this  suspension.  In  other 
cases  it  results  from  spasm  of  the  plottis,  or 
from  exhaustion  produced  by  the  violence  of 
spasms. 

There  is  no  satisfactory  treatment  of  tet- 
anus, but  such  as  physicians  adopt  is  both  local 

and  general.  Nothing  is  more  important  than 
careful  cleansing  of  wounds,  however  slight, 
for  precautionary  purposes.  Antito.xic  disin- 
fectants must  be  used,  capable  of  destroying 
the  poison  produced  by  the  bacilli  as  well  as 
the  bacilli  themselves.  Iodine  solutions  should 
be  thoroughly  applied  to  every  tetanus  wound. 
Potassium  bromide,  chloral,  calabar  bean,  mor- 
phine and  antimony  produce  good  results,  and 
opium  and  chloroform  an-  imployefi  for  their 
quieting  etlects  Amputation  is  sometimes  re- 
sorted to.  hicrease  of  fluids  in  the  body  by 
drinking  or  by  intravenous  injection,  and  cor- 
responding increase  of  diuresis  aid  tn  elimi- 
natmg  the  poison.  .Antitoxin  scrum  (see 
SERtJM  Therapy),  prepared  from  the  blood  of 
the  immunized  lior>e.  has  jiroNcd  a  true  remedy 
for  tetanus,  and  many  cures  have  been  affected 
by  its  early  administration.  Preventive  meth- 
ods, especially  those  of  inoculation,  are  now 
receiving  the  earnest  attention  of  specialists. 
Consult  Wallace,  *  Indian  Medical  Record' 
(la)!):  Roux,  <Annalcs  de  I'lnstitiit  Pasteur* 
( bS'>.V)  ;  Bassano.  'Recherches  txperiment.iles 
sur  I'origine  microhieiuic  du  Tetano-.'  (I'XX)); 
Moschcowitz,  "Tetanus"  in  'Annals  of  Sur- 
gery>  (1900),  Osier,  W.,  <Annals  of  Medicine* 
(New  York  1915). 

TETON  MOUNTAINS.  Wyoming,  a  very 
luKii  and  nipged  jjranitc  ran).:e  on  the  west 
suie  of  Jackson  Hole  south  of  Yellowstone 
Park  in  the  northwestern  part  of  the-  State. 
The  highest  peak.  Grand  Teton,  is  \3.747  feet 
above  sea-levcL  It  is  17  feet  higher  than  Fre- 
mont Peak  and  38  feet  lower  tfum  Crannett 
Peak  of  the  Wind  River  rantre.  the  latter  the 
hif^diest  point  ui  W  yoming  and  the  northern 
]■'■•■  '■  :    M'. mil. (in  re«'i<»n. 

TETRACHORD,  im  music,  a  scale-series 
of  four  notes.  The  word  in  its  present  use 
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stfmifics  a  Italf  of  the  octave  scale.  The  (tm- 

dammtal  !i>*stcTn  in  attcirnt  music  was  tlie  letra- 

chf  T'l.  iH  ^\strm  of  four  soiinfl«i,  nf  which  ihc 
cxirenics   were  at  the  interval  ot   »  fourth. 

It  was  snpeneded  by  the  hesacbord.  See 

Music. 

TBTRADTMITB,  a  native  bismuth  tello- 

riHc.  often  contaiiiiiiK  some  sulphur  and  a  trace 
of  selenium.  It  occurs  in  pale  stcel-yray,  me- 
tallic, foliated  masses,  in  scaK  s  or  more  rarely 
in  small  rhombohedral  crystals.  It  is  soft 
enough  to  mark  pap<  r,  its  hardness  hcinij  I  5i 
to  2;  while  its  specific  gravity  is  hiRh.  7  2  to 
76.  It  occurs  in  Austria.  Sweden  and  various 
localities  iti  N'iripnia.  North  and  Soatb  Caro- 
Ttiu,  Ceortria,  Arirona  and  Montana.   It  it 

also  >-.il!''  1   •  "'II  u-   I'i  -i-:',:th. 

TETKAOKAMMATON,  a  Greek  term 
meaning  "the  word  ol  four  letter*."  and  ap- 

{licd  to  the  sacred  Hebrew  name  of  the  Deity, 
t  was  COOiidered  improper  to  pronounce  the 
divine  name,  and,  therefore,  an  alihrevialioo 
of  four  letters  was  stilistitutrd,  the  mo>t  fa- 
V.  tv.l  \,^u,^.  -  Y  n  \V  H."  which  occurs  S.^m 
units  III  ihe  .Masortuc  text  of  the  HiMe.  The 
true  name  of  God  was  utteml  I  v  tlu  ancient 
Jew  ish  priests  only  during  worship  in  the  temple. 
On  the  day  of  atonement  the  service  required 
the  high  pricil  lo  prooMiaoe  it  10  times;  btit 
it  was  held  to  be  impiotts  to  pronotince  the 
>.nr»d  II. (IMC  promiscuously,  hence  this  tetra- 
Kr.imiJi.ituii  V  H  W  H'  came  to  Ixr  pronounced 
h\  rc.iders  as  Ya  be,  i-.  \  ,  S  ilm.  lac, 
Vah.  etc.  For  some  reason  it  ul-.u  k-canie  cus- 
tomary in  reading  aloud  to  say  ".Adonai"  when 
the  iour  letters  occurred  and  this  U-tl  to  ihe 
uihstitution  of  Adun.^i  for  Y  H  \V  H.  Ac- 
cording to  tJbc  t>est  authority  it  should  he  pro* 
nounrcd  as  if  written  *Yahweh.*  The  letter* 
»>f  the  tetraKranitnalt)n  w«rc  m.i<!<  u-i-  "i  in 
\armus  mav;ic  riles.  Several  illimim.it  i  .:  .irti- 
II  thc  names  of  God  wii!  tonntl  in 
liic  jtwiiih  kjicyclopcdia.  C diisuU  .il^-  H«t- 
zoK-IIaurk.  '  kcal-hnc>cK»padic'  (\  ol. 
Jacob,  *lm  Namcn  Goiies'  (Berlut  I'Aii), 
Hence  applied  to  other  words  of  four  letters 

TETRAHEUklTE,  or  OKAY  COPPER 
a  common  and  valuaMe  oi.  ■!  ,  i  ;  ;  r  and 
silver.  It  i»  essentially  a  copper  sulphantmion* 
itc,  differing  from  tennantite  into  which  It 
passes  by  inMmsibIc  Kradatitms  only  in  thc  pre* 
pof»dera«KT  of  antimony  instead  of  the  ars<^ic 
whi(h  <li>.tim:ni'hfs  the  lattrr.  Its  color  and 
streak  are  ii-ii.illy  steel  K'^ay;  it  ofT«  ii  h.i>  a 
brilliant  tnet.illic  liiNtre;  it>  Ilarflnl'-^  v.iric « 
Widely  from  .\  to  4^;  it^  ^jHcitic  ^;r.i\ity  !•> 
alx*  quite  \an:ifi!('.  I'ciiiK  fr<ini  4  0  to  '■1  in 
ordinary  Ictrahedruc.  4^  !■>  5  m  the  ar  ^' utit  t  r- 
ou»  varieties  <  (rcilicrviitc ).  -17  to  .^  n.<  i;i  the 
merrurial  varieties  (whwratiite).  It  crystai- 
li.'c  in  the  iiometric  »y«trra  and  ow^^  il«  name 
t  ;!ir  f.irt  that  its  crystals  are  iru;iTi;ilI\  of 
(ct lalK'dr.il  ha)iU.  Ii  occurs  in  tine  -[iciinuns 
at  niiii\  loc.iliti"  s  in  .Nii^lti-i.  (iitri.iii\.  Imil- 
laad  aixl  Cuk>ra<k>.  ^titd  i*  \Kty  widdy  ch^ 
tri>4ttcd  in  na<>«ive  iorm  in  copper  and  tukcr 

Bllllr^     .ill     ov  p  r      ifu  XMirld 

TETKAKCH.  Wt'r.irk  nr  i<  ir.uk  (''.r<rk 
tt-trtin  fi,  :  \ ,    .t   tclTii    »*fn-h    iiiiiiit    tf'.''    ill'iT  mI 

one-i(Hitth  ui  a  <u«mliv.  ><tii  Mhich  «ia^  4pp>>ed 
by  the  kamwks  lu  MitmrdiiMte  pitncrt  with 


stn«n  territaries,  espcciaUy  in  Palr<tinr  sitd 
other  parts  of  Syria  in  tf»e  early  year* 

("hrisfianity.     The    fv  n    sons    of  H»-riwf 
dreai,  Philip  and  Hrr^  .l  Antipas,  who  rvci  -N-d 
the   Ir-M  r    --h.iit--    if    Ins   realm.    Wf-rt  -J'"! 
tetrarrhs.  while  Arcbelaus,  who  rccavcd  th« 
prifiripal  portion,  itad  the  title  of  etfinarch. 

TETRAZZINI.  Luisa,  Italian  sopr.ti..  * 
Florence.  1874  While  yet  a  child  slit  lc.irr>rd 
perfectly  several  operas  from  hearir.^  an  r'.ilct 
sister  (afterward  wife  of  Canipaiiini;  pra%.t;i.e 
them.  She  studied  at  the  l,i<  lo  Mu-^iiale  la 
Florence  and  after  lut  three  niuntht  training 
made  her  debut  in  M/Africainc'  ta  l^x  tAkimC 
the  part  of  'lnc2.'  She  afterward  »an«  ta 
several  Italian  cities  and  her  continental  -mc- 
cc-scs  were  n  .  that  >Jie  w.is  callnl  'the 
second  Paiu. '  I  uuily  she  made  such  iiiror 
at  Coxent  Garden  that  Oscar  Hammer  stein 
secured  her  in  1<J()6  for  the  .Manhattan  (.>pcra 
House  in  New  YiTk.  Her  ops-ratic  inumpfat 
were  continuctus  and  she  made  a  Huml^r  of 
successful  concert  tours.  Ai  a  siafcr  she  is 
noted  for  a  voice  of  phenomenal  power  and 
great  flexibility,  coupled  with  iroeriiialcd  aNIity 
as  .1  i   '       iia  soprano 

TETUAN.  tet-oo-an',  Morocco,  a  t<-»wr.  f>n 
the  northcni  coast  of  Africa.  .U  miles  Mju'h- 
east  of  Tangier*.  It  is  defended  by  a  cattle 
It  i$  the  only  open  port  of  the  country  on  the 

Mediterranean,  and  lie^  a  short  <list.-»ncr  ^.n;?h 
of  Gibraltar  It  is  \srll  Uuh  and  Tn;iny  r:  !hc 
hands<:>me  pri\ate  resulences  are  thc  hnnn  ^  .<'. 
Moorish  exiles  from  Spam.  The  ti  v. n  i,  u:r- 
rounded  by  fine  vineyards.  t;roves  nnd  orvliiri!* 
The  Hebrew  merchants  carr>  on  a  lively  tr  >  k 
in  fmit.  wool.  rfBc,  jjirdles,  b  .ithrr  and  r  ••.  n 
Frnv^ions  are  exported  to  Ce  "  i     1'  ; 

1 KTZEL,   let'sel,   fT    TEIZEL,  Iu»i*im, 
apent     lor    papal     indnlneiTCi  s :     h     1^  ; 
about  14.^5;  d.  there.  .Au^n-t  IMO     Ht  c::'<  rtd 
in  ihc  order  of  ihe  Dominican-,  .ind  waa 

onl-ttncd  priest  toward  the  end  of  ihe  rcbtury 
ill  :^ooii  bccan  lo  appear  in  public  as  a  preacher 
and  gained  a  ffrcat  reputation  for  his  oratun- 
eal  Ktttx  When  in  1514  X  Ksnvd  a  '«U 
pr.iiitinK  an  in<lulKence  lo  all  who  wotiM  c  ••t- 
Iriltute  to  the  liuildun;  oi  Saint  Peter's  I  bur.  h 
at  Kome.  Tetzel  lected  to  pre.irh  it  m 

lliosf  provinces  snl  ject  to  the  jurisduticn  oi 
the  archbi-hop  of  Mainz.  I.iither  came  ont 
ill  1517  with  hts  tlieses  against  this  pnctte* 
These  were  answered  by  Tct/el  and  Iht  »t»- 
dcnt>  ot  W'tttenlterK  burned  the  answers  m 
tlic  iii.irkc!  place.  Tet<e!  himself  received  a 
M  \  I  rc  n  prlni.iiKl  (lom  tl.<  ii.i;:.<l  chamf^rLiJn. 
wlio  \v  .is  >ciit  til  settle  the  Jtsputc,  but  » 
V iinlic.itt li  aV  Kiinu  li<.<m  the  rhari^vi^  that  haii 
l>ruu^;h[  a»:.llll^I  liun.  He  died  o«  thf 
I>1.«.u(    in  the   hoiniiiican  I'oavcnt  at  l.cipnK 

111*  hfc  ha*  liecu  thc  occastoo  of  modi  cob- 
trn\er«y  owini;  to  the  part  he  look  al  the  ooK 

bi<.ik  of  the  K»  rorin.itioii,  but  recent  l\isti>fw.it 
I  si  I  .;.ition  b.!--  iluiic  much  lo  rclu' ilitatc  hi« 
ili.tt.iit'f  Hf  lilf  h.iN  Iven  written  l>  Hurt- 
aiaiiii  (bvl^));  )•>  Kuriivr  (llitiOi.  «t»d  un  tht 
ktimaii  c  .itiiolu  feidc  hy  Grdo*  (I860)  and 
lb  ini.o«'«     ' >vi I 

TETRYL.     Trtrvl    i^   an   e«rl.i^ire  ^i:S 
•.i.iii.  i-   b.iMnt;    ihe    f^i'tmiila    N'O,  C.Hi  V 
N(>«.  whose  «citniif»c  name  is  letramirow*  ihsi* 
aniline  or  preferjNy  innitftophe«>hiic  iln<M- 


Digitized  by  GcQgle 


TBIIFFBL  — > 

iramine.   Another  common  name  in  use  for  it 

i-  letralitc.  It  is  prepared  by  dissolvini;  <Iimc- 
thyl  aniline  in  sulphuric  acid  and  treating  this 
solution  with  nitric  acid.  Pure  tetryl  looks 
like  flour  with  a  faint  yellow  tint.  It  tuses 
abottt  130'  C.  and  solidifies  at  128.7*.  Its  heat 
t4  formation  is  — 40.8  calories.  It  is  more  pow- 
erfol  than  TNT  or  picric  add  but  more  sen- 
sitive than  either.  It  is  used  as  reinforcement 
in  fulminate  detonators,  as  the  explosive  core 
in  detonating  fuse,  as  a  booster  fur  high  ex- 
pb&ive  shells  and  as  a  component  of  some 
ammonium  nitrate  expkMives  SUdi  as  Fortex 
but  is  too  costly  for  general  use.  It  is  some- 
niat  poisonous,  producing  an  irritation  of  the 
skin. 

TEUFFEL.  toif'fn,  Blanche  Willis  How- 
ard* BakoNKSS  von,  .\nuruaii  novelist:  b.  Ban- 

fT,  hicv^il  July  1847;  d.  Munich,  Germany, 
Oct.  1898.  She  was  educated  in  Mew  Yorfe, 

but  in  1878  she  removed  to  Stuttgart,  Germany, 
where  she  engaged  in  teaching  and  also  edited 
tor  scN'eral  years  .i  magazine  printed  in  luig- 
lisb.  She  was  married  to  Baron  von  Teuffel 
ID  1890.  Her  publications  include  a  book  of 
travel,  *One  Year  Abroad^  U877)jand  among 
her  novels  are  *One  Stnmncr*  (1875)  ;  *Aunt 
Serena'  (18S6')  ;  '\o  Heroes, >  n  story  tor 
hnys  (18*>3);  'Se\en  on  the  Highway,*  short 
stories  (1897),  etc.;  and  Iicr  works  published 
posthumously  are  ^Dionysius  the  Weaver's 
Heart  s  Dearest'  (1899),  and  ^Garden  of 
Eden>  (1900). 

TEUTOBURGER  WALD,  toit'6-hoorg-er 
valt.  Cieriiiany,  in  \Ve>tphalia,  a  series  of 
Wooded  hills,  which  begin  on  the  left  hank  of 
the  Diemel,  near  Wariiurg.  and  pass  north- 
Ward  in  the  direction  of  DriburK,  then  north- 
west toward  Orlinghausen,  Biclefdd  and  Halle, 
ritially-  Lengerich  and  Tecklenburg,  and  disap- 
pear in  broken  hills  near  ncvergcrn.  Under 
the  name  of  Egge  the>  are  steep  and 
hi  rh  and  appear  like  a  long  w.dl;  tlic  highest 
p  irit  is  Volmcrstod  (1,400  feet).  There  are, 
however,  two  lower  (Kttallel  ranges.  The  sec- 
nd  part  is  the  Lippische  Wald,  also  called 
Osning,  believed  by  some  authorities  to  be 
the  real  Teutobiirger  Wald.  The  third  sec- 
tion includes  the  Ravcnsbcrg,  Osnaliriicken  and 
Tecklenburg  Mountains.  The  name  is  taken 
from  Tacitus'  annals,  where  an  account  is  given 
of  the  defeat  of  the  Roman  general  QuincliUus 
\'arus  by  Arminius  in  the  1st  century  A.D.  The 
Hernuum  monument  on  the  Grotenburg  com- 
memorates this  victory. 

TEUTONES,  lu  t.-iiez.   See  Germany. 

TfiUTONIC  KNIGHT8,  one  of  the  three 

great  military  and  religious  orders  which  origi- 
nated at  the  time  of  the  Cnisades.  Its  name 
was  derived  from  a  (iernian  hospital  founded 
at  Jerusalem  in  112S.  The  Teutonic  order 
adopted  the  Augustine  rule  of  life,  and,  in 
ad  !i lion  to  the  ordinary  monastic  vows,  the 
members  took  upon  themselves  special  oblt^- 
tions  to  fight  against  enemies  of  the  Christian 
laiih.  and  to  attend  "lick  and  wounded  pilgrims. 
The  order  received  charters  from  the  I'ope 
and  the  emperor  entitling  it  to  the  same  priv- 
ileges as  the  Templars  and  Knights  of  Saint 
Jtmn.  The  distinsuishing  garb  of  the  order 
was  a  irfdte  manfle  with  a  black  cross.  The 
members  were  required  to  be  (jermans  of  hon- 


nnC  LAMQUAQBS  487 

orable  birth.  Its  first  seat  was  at  Acre,  but  it 
soon  acquired,  by  gift  and  conquests,  consider- 
able territories  in  tiermany,  including  a  large 
part  of  what  is  now  the  kingdom  of  Prussia. 
When  Prussia  became  a  secular  duchy  the 
order  continued  to  exist  as  an  ecclesiastical 
bod&  possessing  11  batlswtcks  in  different  parts 
of  Europe,  with  a  total  area  of  850  square 
miles,  and  88,000  population.  France  seized  the 
territories  of  the  order,  west  of  the  Rhine,  in 
1801,  and  Napoleon  suppressed  the  order  in 
1809,  its  lands  being  annexed  to  the  states 
within  wfaidi  tficgr  were  situated.  About  1840 
tiic  order  waa  revived  in  Austria,  where  it  has 
since  engaged  in  ambulance  service  in  time  of 
war.  The  bailiwick  of  Utrecht  still  exists,  hav- 
ing survived  the  decree  of  Napoleon,  but  the 
Ehitch  representatives  of  the  order  have  be- 
come Protestants.  See  Crusades;  Germany; 
Prussia;  Orders,  Religious. 

TEUTONIC  LANGUAGES.  The  Teu- 
tonic, or  Germanic,  languages  arc  unmistakably 
of  a  coiuiMon  origin  They  comprise  linglish, 
German,  Frisian,  Flemish,  Dutch,  Swedish, 
Danish,  Norwegian,  Icelandic  and  Gothic.  The 
btter  prevailed  from  the  4th  to  the  7th  cen- 
turies A.D.  over  a  large  portion  of  the  south- 
west and  southeast  of  Europe,  and  in  it  we  find 
the  oldest  written  documents;  however,  both 
the  Goths  themselves  and  Gothic  are  now 
wholly  extinct.  German  again  includes  both 
High  and  Low  German,  with  their  varving  dia- 
lects, often  differing  very  materially  in  their 
structure  from  each  other.  All  diese  tongues, 
though  deriving  as  they  do  from  a  common 
source,  have  differentiated  greatly  in  historic 
times,  so  much  so  that  most  of  them  are  (|uite 
unintelligible  to  the  members  of  the  other 
branches.  Again,  as  far  as  written  records  are 
concerned,  these  dale  from  very  different  pe- 
riods. Thus,  we  know  the  Bible  translation  of 
Bishop  Ulfilas  (Wolf)  of  the  Ostrogoths,  parts 
of  wfndt  In  a  fair  state  of  preservation  are  kept 
in  the  University  Library  of  Upsala,  Sweden, 
and  dating  from  the  4th  century.  This  trans- 
lation manifestly  -hows  (hat  Gothic  even  at 
that  early  time  was  a  highly  articulate  language. 
Anglo-Saxon  literature  takes  its  rise  in  ttie 
7th  century,  though  some  earlier  fragments  are 
probably  incorporated  in  later  works.  The 
earliest  German  records  date  f  rom  the  8th  and 
that  of  the  Dutch  from  the  9lh  century.  Fri- 
sian, a  subdivision  of  ri  rtain  very  marked  char- 
acteristics, does  not  become  known  to  us  by  as 
much  as  a  line  till  the  12th  century,  and  in 
that  century,  too,  the  Scandinavian  tongues  for 
the  first  time  make  an  appesrance  in  preserved 
records,  thou^  it  is  not  till  the  l?th  century 
really  that  much  of  this  is  visible.  Not  until 
the  last-mentioned  period,  cither,  do  Swedish, 
Danish  and  Norwegian  begin  to  contrast 
sh.irply  in  their  interior  construction  and  pho- 
netics Irelandic  went  its  own  course,  on  die 
other  h.i:.d,  being  little  influenced,  by  reason  of 
geographical  remoteness,  by  the  cognate 
tongues  furdier  south.  However,  these  north- 
ern idioms  are  at  least  rich  in  comparatively 
early  inscriptions,  in  Runic  characters,  and 
afford  much  food  to  the  phili  ilogical  searcher. 
Likewise  lioth  inscriptions  and  other  early  lit- 
erary remnants  discovered  in  the  northern 
lands  ediibit  all  the  various  .stages  of  dex-clop- 
ment;  bade  even  to  a  few  types  (like  Icelandic), 
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more  archaic  and  rtidc  than  Gothic  and  dnting 
fron  a*  early  as  the  3d  century  a  d  More- 
OTcr.  MNae  deihicttons  as  to  the  Rcncral  style 
of  the  various  early  TcntoiBC  dialects  spokw 
by  thos«  irfhn  with  wboai  the  Romans  caaw 
info  contart  from  BC  15(1  to  aNotit  v  n  may 

drawn  from  the  proper  n.inu-s  of  the  chiefs 
and  other  men  of  pmnuiKniC,  .f"  ihcsc  n  imcs 
were  usually  cmMcmatic  and  compounded  of 
descfiptivc  adjectives  or  nouns,  and  these  would 
Aom  that  on  the  whole  during  these  500 
years  die  Teutonic  vernaculars  were  faiffy  eOA> 
stant  aDd  not  saUect  to^mid  cfaantea. 

Certainly,  the  Gennamc  laniroaRes  stand  oat 
clear  and  well-defim  d  n<;  a  «.cpanitc  proup  of 
the  Indo-Kuropcan  family,  their  ncarot  rela- 
tionship Iveine.  in  some  respects,  with  the  Itnlic 
and  Celtic,  in  others  with  the  Slavic  toneucs, 
.ind  forming  part  of  the  western  di\  ision 
Most  characteristic  for  the  Teotomc  idioms, 
fran  the  philological  point  of  view,  is  their 
■uMcr  of  using  the  Indo-Eoropcaa  eajloeitfe 
sounds.  In  some  eotnhinadons  oonsonania  were 
to*.!  or  new  consonants  injected;  n,  for  ex- 
ample, wa>  ehmuiutcd  he  fore  the  t;  fittal  ex- 
piosiNCs  and  n.i-.iK  \vt  rc  ihrown  out;  their 
\owcl  systlcm  »a>  in  a  general  way  .»  *  !>  ^c  as- 
similation to  that  of  most  other  Aryan  lan- 
lluaKes.  The  accent  in  the  Teiitoinc  tongues 
shifted,  after  remaining  indeterminate  for  aSCS. 
to  the  first  qrUabk.  This  arast  have  been  aa 
eaHy  as  ahont  a  r.  10D.  AlfitrratkNi  was  eai- 

plovcil  a  icrca!  dr.d.  '  orh  in  ordinary  pro«r  and 
in  p»>eir\,  and  ihi>  .i>  far  hack  a*  the  iimc  of 
liie  thtni-ki.  diinniij  the  AuRustean  era  of 
Kumc  Alliteration  also  scr\ed  to  distuiKni^h 
leading  families  or  trihes  from  each  other,  the 
letter  s,  for  instance,  serving  the  Sigamhn  as 
a  spcdal  uuiric  of  this  luture.  It  was  similar 
la  the  case  of  other  Tcntooic  idioau.  The 
phonetic  charaeteilstics.  too,  seen  to  have  he- 
come  ^ixi-i!  af>ou!  the  hetnnninp  of  the  Oiristiaa 
era  I'l.ileetnal  ditTeretucs  existed  e\en  then, 
hut  were  iwt  nearly  so  pronounced  as  they 
have  U'cnmc  since,  a  fact  which  the  most 
ancient  Runic  inscriptions  emphasize  On  'he 
whole,  the  Teutonic  lamniages  in  their  most 
friaime  fonn»  with  wUch  we  are  acquainted 
were  more  melodiotM.  certainly  richer  in  fnfl 
\owrIs  and  not  so  overfiardaed  with  conso* 
luints  as  we  find  them  now  Gothic,  which  at 
a  \rTy  early  -^Uiic  be*  a  me  >rpnrated  from  the 
body  of  the  l.int;n.inc  hy  rr  iv^n  of  far  watider- 
ini:*  and  long -continued  inlluenccs  cxcrased  on 
it  l  y  the  adjoining  and  surrounding  l^tin  and 
(in  ek  populations,  nnderwent  a  number  of  ia< 
portant  euphonic  changes.  So  mtich  so  indeed 
that  after  the  lafKe  of  aonac  three  or  foor  oen* 
turie>  of  this  inWnence  Gothic,  as  siJolccn  both 
'i\  ( Isin  /'iih^  and  Vi*ttr'>ths,  .i<i  also  hv  the 
\\.ndaK,  <  icpulw  and  other  r.ivt.  rii  TeiMonic 
tnhe>..  mi'  hj.>-  l><-ti'nir  scarrcU  mtrlliiriMe 
to  their  kin  who  bad  rrmained  on  Get  manic 
SoiL  Tbi*  brromes  reavwahlv  certain  by  rom- 
pantw  the  H|i  le  ir4n\bfion  nf  I'lhlas  with  coo> 
lemffiranetiUN  specimens  of  (terman  or  Scandi- 
nasMn  The  btter  two  haKiii%iic  bodies,  hnw- 
rser.  *rrm  »«  Ihive  onderaone  their  erratesc  to* 

?rri).il  .lis  t. .'"iris  dnrtrit'  'hr  f)'h  and  7th  eSCMS^ 
i\i  -  vh  I  br  \ crii.K  iil.»r  (  I  the  Vandsls, 
I  .r|'i'i.T-.  «:  ,  'i  f  >  ;ii>'  .ifijirar  hasr  >erioiisly 
diiiemi  from  the  (KMhir  At  for  the  chief 
pans  of  (he  e<arhr  tknunsr  giaMaar,  of  the 


three  numbers  in  vogue  in  Indo>Eoropeaa  lai^ 
the  dual  docs  not  sccb  to  have 
ased  ia  the  Teutonic  idigaw.  Of  the 

tahwi  over  from  earljy  Aryan,  the   

tiv^  tlic  tnstmmental  and  the  locative  were 
made  use  of  sparingly.  As  to  the  ri>njugatio« 
of  verhs.  the  Teutonic  system  was  ampler  than 
iti  rti  >:  of  the  Indo- Kuropean  lantruiires.  Th« 
old  Middle  Voice  is  absent  In  the  early  fom» 
of  the  verb  the  Teutonic  laneu.M;c>  employ  tat 
two  tenses,  the  present  and  the  preterite;  ia 
fica  of  dw  fotare  a  pcriphrase,  a  prepositkMi 
or  a  perfective  verb  had  to  do  duty.  On  the 
whole,  therefore,  it  is  nndereable  that  tlie  Ten* 
tnidc  groap  of  languaers  shoves  many  pecoli- 
arities  setting  it  apart  fn.m  all  other*  Of 
course,  side  by  ".ide  with  tho<c  joint  featnrrs 
set  forth  alH)ve,  went  on  the  process  of  indi\Td- 
ual  development  for  each  of  the  dialects  and 
separate  idioms,  these  growii^^  at  last  into  dis> 
tinct  languages.  Ifost  plainly  this  process  of 
iadinduali/ation  nay  be  obscnrcd  in  the  cmm> 
parativel>  rapid  growth  of  the  Sran<isia>iaa 
tongue^  In  ihc  early  Nfiddlc  Arcs  the  irhabit- 
anls  irf  Seandina\ia  all  spoke  nearly  alike  and 
under>to»id  each  other  vsithtnit  seri<iu*  trouble 
Within  the  spare  of  two  cen'tirus  complete 
differentiation  h.id  been  efTct'-d  In  a  sense, 
the  Flemish  and  Dutch  idioms  show  in  their 
praaaasar  forait  an  arrested  dcvdopncnt.  dae 
Si  a  measnre  to  political  separation  froai  dm 
iMghboring  parent  stodt;  in  phonetics  bodi 
differ  very  materially  from  the  German. 

Bibliography.— Bulbring,  K.  O.  <.Altn»- 
lische>-  Flcment;irbtK-h'  fHcidcl'>erg  I'^'OJ); 
raunc,  \\'.,  'Go'ivche  Grammatik'  f4th  ei, 
Halle  m'^)  ■  '  Althochdeutsche  Gramma' k' 
(2^i  ed.  ib.  1891);  BniRmann.  K.  and  Dei- 
brnck,  B  .  'Gnindtiss  der  ver^Icichcnden  GraB> 
matik  der  indogermanischcn  Sptachcn'  (Strm* 
bnrg  :    *  Comparative  Grammar  of 

the  Indo-Germanic  Languages*  (Ivondoo  188S- 
95) :  Dieter.  F..  Bethjre.  R .  Bremer.  O. 
Hartmann.  F..  and  Schbiter  W.,  "l^u:- 
und  Formlehrr  der  AltRriet  hi-»  hen  Dialcktc' 
(Leipzig'  I'Xm)  :  Cirimm.  I,.  'IVm-  hr  Gram- 
mafik'  M,ofingen  I8l9-j7:  Berlin.  1,«?V75t; 
Gutcr!.!oh  :  Kliwe. F., 'KoaaineOe  Stamm- 
bildungslehre  der  alti^nnuaschcn  fKalektc* 
(Halle  tR%) ;  Norecn,  A^  <.Altnordische  Gfan> 
matik-  (2d  ed    Halle  1W!2):  «Ahns»  der  or- 

fermanischen  l^utlehre'  (atrassburg  IfM); 
'aul,  H  ,  Mlrundriss  der  K^fmanischeu  rhi!<  lo- 
gic.' \  nl  I  (Jd  ed.  S'ras^bnrc  1  W>  :  Sch^de. 
O.,  •  Ahdeutv.  y-,  .  U.irx  rtiirh'  (Halle  Kl- 
82);  Siehs.  Th.,  "Ge^  b:  hte  Jcr  irioi^-hen 
SfirKhe>  (2d  ed.  St- ^  '  irg  11W8>;  Stmt- 
iMft  W..  <Ur»efmni«chc  Gmnnatiic*  (Hts- 
Msrg  1897):  Veraer.  K,  *AfhaBdltoger  eg 
Breve*  (Cnpwihagui  1W3). 

Wolf  to?»  ScrtnanatA^ 
Profetfor  Iff  Gi'^man  '  ■'        ■;<■  ■'■nd  !  Ate  .it-i'  r 

TBUTONIC  ORDER,  The.  See  Oaaank 

BtfVAL. 

TEUTONIC  RACK.    See  GnvsxY 

TBWPIK  PASHA.  tA'flk  pishi.  Ma 
HAMMBD.  hhedive  of  Eitypt:  K  IS  N'««« 
\9Sii  d  7  )an   1M02    He  was  declared  bc4r 

apparent  tn  18W>,  when  the  stiltan  frxm^  tbe 
ncht  of  primorfrnittire  to  the  K-OT'^an  rrtvTimc 
family,  and  in  1H7''  he  succeeded  to  the  tbrt 
OS  the  abdicatioa  of  Wt  fater.  It  ^ 
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He  was  a  nilcr  chiefly  in  name,  the  control  of 
Ae  piveniincnt  being  virtually  in  the  hands  of 
jfomni  powers.  A  national  party  was  formed 
of  iroich  Arabi  Pasha,  Minister  of  War.  was  at 
tlie  head,  and  the  friction  between  the  khedive, 
who  favored  the  English,  and  Arabi  resulted  in 
an  insurrection  in  1S82.  Through  the  inter- 
vention of  England  ihc  uprising  was  quelled 
and  a  species  of  constitutional  monarchy  was 
adopted,  giving  an  English  financial  adviser  a 
place  in  tne  council  in  1883.  During  the  Mahdt 
troubles  in  1884  Tewfik  was  forcedT  to  give  up 
the  Sudan.  He  was  a  man  of  simple  tastes, 
married  but  one  wife  and  was  deeply  interested 
in  educati«>nal  advancement  and  in  the  improve- 
ment of  public  works. 

TEWKSBURY,  Mass..  town  .in  Middlesex 
County,  on  the  Boston  and  Maine  Railroad, 
five  miles  snmh  of  I-owell.  It  has  large  horti- 
cultural intcrc-ts,  a  chemical  factor>-  and  con- 
tains the  Slate  infirmary.  It  was  foiuided  in 
1654  and  formed  a  part  of  the  town  of  BtUerica 
from  which  it  was  taken  and  incorporated  23 
Dec.  1754,  being  named  after  the  ancient  town 
in  Gloucestershire.  England,  famous  for  its 
abbey.   Vop.  5,3)3. 

TEXARKANA,  teks-ar-kan'a,  Ark.,  and 
Tex.,  twin  city,  one  in  Bowie  I'oiiiity,  Tex., 
the  other  the  county-seat  of  MiUer  County. 
Ark.,  on  the  Saint  Louis,  Iron  Mountain  ana 
Southern.  Kansas  City  Southern,  or  "Port 
Arthur  Route,"  Saint  Louis  Southwestern,  or 
*Colton  Belt  Route,  "  Texas  and  Pacific,  Tcx- 
arkana  and  Fort  Smith  and  the  Memphis,  Dallas 
and  Gulf  railroads,  about  180  miles  southwest 
of  Little  Rock,  the  capital  of  Arkansas,  and 
28  miles  north  of  the  Louisiana  boundary.  The 
cities  arc  «;cparated  by  tbe  boundary  l>etwecn 
Texas  and  .Arkansas,  Imt  they  arc  one  com- 
mercially, industrial!)  and  in  all  except  thi-  city 

tovcrnmenis.  The  name  indicates  unity ;  the 
rst  SylUlble  is  from  the  first  syllable  in  Texas, 
the  wteoad  from  the  first  syllable  in  Arkansu, 
die  test  two  from  the  last  two  syllables  m 
Louisiana.  Both  the  cities  were  settled  in 
1873;  became  incorporated  towns  in  188()  and 
cities  of  the  second  class  in  1887.  Texarkana, 
Ark.,  became  a  city  of  the  first  class  in  1904. 
The  post  oflice  serves  for  both  cities  and  is  dcs- 
ignatcd  as  "Texarkana,  Ark-Tcx."  The  cities 
are  in  an  agricultural  and  hrniberinfr  region  and 
nrc  an  important  distribmiiitr  reiiire  for  a  lar^c 
ex  lent  of  coinitry.  The  chief  industrial  estab- 
lishments arc  raiin  .md  railroad  sb<iiis.  i  m- 
ploying  about  1,500  persons,  lumber  works,  500 
employees,  and  other  manuf.tctoring  cstaUish- 
meats  are  nameroiti.  Two  large  creosoting 
plants  are  near  the  dty.  Cottoti  and  cotton 
products,  lumber,  ^r.iin  and  livestock  arc 
shipped  from  Tc.xarkana  iii  larv;e  aniouiits. 
The  principal  puldic  biiildin)?s  arc  the  Govern- 
ment building,  the  Miller  (  ounty.  Ark.,  court- 
house and  jail,  the  V  M.  A.  building.  Rail- 
road Hospital  (cost  S2UO,000),  sanatoriums  and 
the  churches  and  sctiools.  The  United  States 
ccurt  for  the  Western  District  of  Kansas  and 
United  States  court  tor  the  E;»stcrn  District  of 
Texas,  each  hold  annually  two  regular  terms 
in  the  city  within  the  district. 

There  are  31  churches,  rcpresentiiv  17  dif- 
ferent denominations.  In  each  dty  are  a  high 
school,  grammar  schools,  kindergartens  and 
fttriah  schoola.    Saint  Agnes  Academy,  in 


Arkansas,  was  established  in  1877;  Saint  Rose 
of  Lima  Academy  is  in  Texas ;  Texarkana  In- 
dustrial CoUwe  opened  in  1904.  There  are 
excellent  bamon^  fadlities  and  good  new»> 
papers.  The  majority  of  the  inhabitnta  are 
American  born ;  about  650  foreign  bom  and 
4,m  of  negro  descent  Pop.  (Ark),  (1890) 
3..S28;  (1900)  4.914;  (Tex.).  (ISyt))  2,832; 
(1900)  5,236.  Since  1900  the  cities  have  K'own 
considerably  and  ibe  United  States  census  oi 
1910  showed  the  population  to  be  aboat  9,790; 
the  1918  estimate  is  12,500. 

TEXAS,  the  most  centrally  located  of  the 
southern  tier  of  the  United  States,  is  much 
the  largeat  in  the  Union  and  is  popularly  knojvn 
as  the  "Lone  Star  State.*    It  is  bounded  on 

the  southeast  by  the  (nilf  of  Mexico,  on  the 
east  liy  Loiiisi.ina,  on  ihc  east  and  north  by 
.'Vrk.uis.is,  on  the  north  and  east  by  Oklahoma, 
on  the  west  and  north  by  New  Mexico,  on  the 
southwest  by  Mexico.  It  hcs  between  lat. 
25°  51'  and  36"  30'  N.  and  between  long. 
93*  3(r  and  106*  4ff  W..  and  extends,  ther«fore. 
east  and  west  nearly  8<lO  miles,  north  and  south 
nearly  7.S0.  Its  land  area  is  262,400  si|U.ire  miles 
and  its  coast  line  nearly  400  miles.  .According 
to  L'nited  States  census  estimates  it  had  a  popu- 
lation of  4.700,000  in  1919  and  a  total  wealth  of 
$6,«59^909,14l  in  1912.  Texas  is  divided  into  252 
counties  and  is  a  political  but  not  a  'physical 
geographic  unit.  The  State  was  admittca  into 
the  I'nion  in  1845,  having  been  for  10  years 
previousl)    u    independent  republic 

Topography. —  The  general  surface  slopes 
upward  fairly  uniformly  toward  tbe  nortiiwest 
from  sea-level  to  4,000  feet  and  more.  The 
Gulf  deepens  but  slowly  off  shore  and  long  bar- 
rier islands  enclose  along  most  of  the  coast 
shallow  lagoons  and  bays  whose  total  area  is 
.'ibmit  3,.30()  stjiiare  miles.  I'adre,  (lalv(  stf)n  and 
Mataj:ord.i  islmds  and  Mat.ii,'orda  Peninsula 
an-  tilt-  l'Mij.;(.st  of  these  b.ntiers.  Dredged 
channels  aided  by  jetties  allow  large  vessels  to 
enter  Galveston  and  Corpus  Chnsti  bays  and 
Sabine  Lake.  The  souineastrrn  and  eastern 
third  of  the  State  is  <|inie  tku  hut  is  diversified 
by  verj'  low  hills  aloni.;  its  northwestern  bound- 
ary which  rises  to  5O0  or  600  feet  above  sea- 
level  and  which  is  marked  toward  the  south  by 
the  Balcones  Scarp  and  toward  the  north  by 
the  White  Rock  Scarp.  The  middle  third  of 
Texas  is  mainly  level  or  nearly  level  country, 
but  is  marked  by  numerous  hills  which,  chiefly 
in  the  southwest,  cluster  thickly  enough  to 
make  large  areas  of  rather  rou^h  contour.  Ex- 
cept for  the  Trans- Pecos  region  west  of  the 
Pecos  River,  the  northwestern  third  of  Texas, 
rtnng  nordiwesterly  from  about  2^000  feet  on 
the  east  to  4,000  feet  on  the  west,  is  a  part  of 
the  almost  level  great  plains,  but  is  cut  more 
or  less  toward  the  east  by  the  head  streams  of 
the  larger  rivers.  West  of  the  Pecos  and 
nearer  the  Rio  Grande,  upon  a  plateau  with  an 
altitude  of  3,000  to  4,000  feet,  rise  the  Guada- 
lupe, Franklin.  Quitman,  Davis,  Organ.  Chinatf. 
Chi  SOS  and  other  mountains  Two  peaks  con- 
sukr.ibly  exceed  8,000  feet  and  18  are  higher 
than  any  east  of  the  Mississippi.  The  mean 
elevation  of  Texas  is  1,700  feet. 

Rivers.— As  a  cotnoiacnce  of  Ae  north- 
westerly rise  all  the  rivers  flow  in  a  general 
southeasterly  direction.  Tbe  Canadian  and  tbe 
Rio  Grande^  with  its  tributary,  tbe  Pecos,  rise 
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in  the  Rocktrs  outside  Texas.  The  Red,  the 
Hrazos  and  the  Colorado  rivers  rise  on  (he 
Staked  IMains.  The  Sabine,  the  Nechcs  and 
tlu-  'rriiiii\  l  i^c  ill  iht  tun  the. 1^1,  ilu  <  >iia<l.i- 
lupc,  the  San  Antuniu  and  (lie  Nueces  rise  m 
the  central  part  of  the  State.  The  Canadian 
and  the  Red  rivers  are  parts  oi  the  Mississippi 
River  systeni.  The  other  rivers  discharge  into 
the  Ciulf  alon>;  the  Texas  coast,  nil  cxrr;)!  the 
Urazos  emptying  into  bays  which  th<  y  .iic  silt- 
ing up.  OwuiL'  lij  slif^ht  and  irn  ^/iilar  r.iini.il! 
over  their  upper  drainaet-  .trtas,  the  larger 
rivers  arc  not  well  adajunl  to  navigation,  nor 
do  the  streams  in  general  atiord  much  constant 
water  ptnvcr.  The  Kio  Grande  divides  Texas 
from  Mexico,  the  Red  and  Sabine  rivers  di- 
viding Trxas  partially  from  Oklahoma,  Arkan- 
sas .t: I  '  iiiM.ina 

Geology.— Archeozoic  rocks  are  repre- 
sented oiuy  in  the  Llano,  Van  Horn  and  El 
I'aso  resins  where,  and  in  the  Marathon  re- 
gion, linuted  exposure  of  Cambrian  and  Ordo- 
vician  strata  arc  to  tie  found.  Scarcely  any 
Silurian  .uul  nu  ciitain  Devonian  rocks  have 
bull  .ii^i o\ LTcd  111  north  central  Texas,  C'ar- 
boiuii-ruus  bitai.k  otiniated  to  contain  8,(XX),- 
OOOfOOO  tons  of  iiiuniinops  coal  and  a  vast 
quantity  oi  recently  discovered  petroleum  out- 
crop over  an  area  of  1330  square  miles.  West 
nf  the  c<  .iM  I  :ii  liiK'  .irti  the  Permian  Red  Beds 
outcrop  uvcr  25,UU)  square  miles.  The  Jura- 
Trias  system  is  unimportant,  outcroppinK  only 
alon^'  the  scarps  of  the  Slaked  Plains.  In  the 
Trans- Pecos  re^oo  »rc  lesser  outcrops  of  the 
Carboniferous,  Pemian  and  Jura-Tnas.  Ex- 
ception being  made  of  the  Llano  region  and  the 
Permiaii-Carbonilerous  areas,  thi  niid  lle  'bird 
of  Texas  from  the  Kio  (irarnl-  in  ihi  ivnl 
kivi-r  is  covrriil  !■>  1  I'Ikt  .iiul  I,o\\»r  Cut.i- 
ceous  areas  ni  the  proportion  of  two  to  tivc 
Tlx  loiiK  Halconcs  Scarp  marks  a  faoll  wUdi 
divides  the  Upper  Cretacecnis  on  the  east  from 
the  Lower  on  the  west.  The  Eocene  and 
I'll  1  ti  rtnc,  separated  by  a  narrow  Oti^ncene 
aiiU  a  Miocene-Pliocene  strip,  occtiit.  all  of 
southern  and  eastern  Texas  m  .il  in  f<jual 
arca.s.  West  of  the  Lower  Cretaceous  and  the 
Permian  outcrop,  northwestern  Texas  is  almost 
wholly  occupied  by  htter  Cenocoic  strata.  Erup- 
tive lava  sheets  are  to  be  found  in  the  Trans* 
!*i  r  wlu  rc  the  mountains  arc  ()f  rbr  fVi^in 
J\. 11114'  lypc;  basaltic  outbursts  an.  tu  l  i  nyiiii  l 
v\i'Iii\  but  sparsely  scattered  ihi'm^h  ihc 
southern  I'pper  (.  retaceous.  lii  the  Llano  re- 
gion vast  masses  of  Kraniie  are  exposed.  Some 
23,0iX>,(J(iU.(M)U  tons  of  lignite  are  estimated 
to  lie  in  the  Eocene  Beds  The  marine  Neocene 
of  the  ( Oastr  l  i'I.i;[i  contain',  inmicnse  petroleum 
dtiKJsits,  l>ut  pcirolcuin  has  also  been  found  in 
laruc  quantities  in  the  I  f)cciic.  t  relaceo\is  and 
even  the  Carbumternub  Over  a  thousand 
square  miles  of  the  Koi-rne  are  some  easily 
accessible  beds  ot  ^:<>ot\  limoiiiie. 

Climate.— -  The  lines  <,i  equal  rainfall  run 
rftarlv  north  .md  sotitb.  the  rainfall  diminish- 
iiij^  from  -ss  inches  in  the  east  to  less  ilian  10 
inche>  in  the  west.  The  avenue  ft>r  the  State 
is  not  far  from  Ji  inches.  VNtde  variations 
from  annual  averages  are  common  and  very 
wide  departures  from  munlUy  mveraKes  are 
almmt  the  ni!c    Evajxiration  steadily  increases 

.  frofn  4.-'  imhes  at  the  east  to       ir  lu^   u  ilie 
west.    Obviously  Texas  ranKcs  from  humid  to 


arid.   Eastern  Texas  has  about  €0  per 

western  Texn<;  nvcr  70  per  cent  of  the  r* 
sunshine.   The  mean  annual  temperaturr-  ru-c 
fr'im         iS':^'  in  vMutir,  /s*  in  summer  >  :ti 'J-,? 
extreme  north  (Panhandle  country)  to  72'  (ffi' 
in  winter,  84*  in  summer)  in  the  extrrme 
Over  roost  of  southern  and  rjstcm  Texs*  iIk 
mean  summer  temperature  is  about  ffl*.  Ten- 
peratures  of  95°  are  not  infreiiuent.  the  Tfijs 
extremes  being  ll.S"  and  —16°.    In  winter  •S- 
nuriri   tcmiura'ttres  at  Amarillo  and  Hrowrv- 
viHc  diller  by  34",  in  summer  by  0'  Hi.b 
temperatures  are  mucb  modified  by  the  hi.i 
evaporation  and  by  the  Atlantic  trade  wtaik. 
which  blow  refnitarly  ihrotJtgh  the  simmer 
•iri'    fro|iu  Titty    iiiternipt  ni   in    winter  by 
uppuiaJtelx    directed   northers  which  h!iiw  «ib 
great  viob  ncc,  scnilin^-  (he  temper  r,n<i-a 
sometimes  as  much  as  30"  in  a   !  w  boar. 
Snow  and  freezing  occur  along  the  cout  orI% 
during  the  severer  northers  and  last  00)7  s 
day  or  so.  The  climate  00  ibc  whole  b  qont 
healthful. 

Flora. —  The  inrpe  sixe,  varied  rainfalU  ir,d 
temperatures  of  Texas  unite  to  pr  Klure  a  ^.ie 
variety  of  plants  and  animals.  A  trace  oi  tbr 
Canadian  Life  Zone  is  to  be  found  Ob  Ae  109* 
of  the  highest  western  mountains,  sumwadel 
lower  down  by  more  abimdant  spccimcni  of 
the  Transition  Zone.  The  Staked  ^'UI^^,  a 
narrow  and  irregular  strip  extendtiiK  southeast 
to  Kerr  County,  and  most  of  the  Trans-Pfc^n 
aliove  4,000  feet  are  in  the  Upper  Soraor^  Zmc 
The  remaining  nine-tenths  of  the  State  is  m 
ibe  Lower  Austral  (cotton  prodacwc)  Zone. 
The  western  and  larger  half  of  the  Lower 
.Xnstra!  is  Lower  Scinor.ui,  ib<-  r-  ^t  .Auiir^- 
iipanan.  There  is  a  scmi-in 'ine.il  *  Stnp 
of  the  Lower  .\iistra!  3>  uell  a-  a.  i  l  .tnd  "fic- 
and  areas  in  the  Lower  Sonoran.  ^^'j^rcs*. 
tupelo,  palmetto,  hickory,  magnolia,  gtims,  oaks, 
osage  orange,  sycamore;  willow,  loag,  ihon 
and  loblolly  pine  abound  in  eastern  Tcm 

Elms,  pecans,  rotrninvnod'^  and  ut!i;-Twj  al- of 
the  streams  wuli  o.\\c>,  otd.irv.  hack,  erne*  ar.J 
mesquite  elsewhere  cb.iraott.rize  the  rr*t  oi 
Texas  east  of  the  treeless  .in  as.  Many  sf-eorj 
of  cacti,  cspedaUy  the  pucklv  pear,  grow  m  ibe 
Lower  Sonoran  area.  Wild  flowers  aboanj  a 
species  and  individuals.  The  various  man 
grasses  largely  Bvp(K>rt  the  great  litfuiocfc 
industry. 

Fauna. —  Prairie  dticrs.  jack-rabbits,  co«c«- 
tail  rabbits,  skunks,  rats  and  mu  e  ind  ofamvm 
are  the  commoner  animals.  Tb.  coyow  is  ml 
not  rare  and  deer,  protected  by  law,  are 
taining  their  trambtfs.  The  wtld  faaffalo  is  a* 
tiiirt  and  the  antelope,  bear,  panther  and  pfecirj 
arc  nearly  so.    Armadilloes  are  common  in  thf 
south,    A  gicat  niajoritv  ot  the  Xonh  .-Viofr- 
lean  species  of  t>irds  have  been  tound  in  Tcxai 
Characteristic  and  common  birds  are  the  ^cj 
sortailed  fly-catcher,  moddng  bird,  lark  isdi 
red  bird,  meadow  laHc,  swallowi,  doves,  qmrii 
.iti<l  ru-^key  buzzards     The  wild  turktv  i* 
rare.     Thirty  variefif§  of   lizards  and 
snakes  are  known     The  homed  toad  i* 
most  intercstinti  lizard.  Poisonous  ratt!e-»a»kf* 
mocc.isms  and  coral  snakes  and  the  ha.'W'f" 
garter,  blacky  pilot,  coachwhip  and  ball  ^■''^ 
arr  v.'idely  distribated.   There  is  a  1  i—fksw 
v.iricty  of   f'lsh   in    tlir   lower  c>  aim'  Mm0l^ 
where  small  alligators  are  sliU  tairly  cceoMA 
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COUNTIES 


i$MO  Aadenoa  L» 

m  AMnm  BS 

n.m  AnfcHni  MS 

M06  AraOJM  K  • 

t  iZi  Archer  II 

:.U2  ArmstroQC  C  3 

10.004  AtAsoosa  le 

17.«W  Austin  K  5 

»n  Bailey  K  1 

4  »!l  Dandera  H  5 

:i,344  Uaatrop  J  4 

V4II  Uaylor   11  i 

\:.\>»i>  Bee  JO 

4>.I8«  HeU  J  a 

ll».«7e  Bexar  IS 

OH  Blanco  14 

1  M«  nor<l<>n  P  Z 

U.C'U  iJasuue. .«...-....  .J  1 

U*Z7  Bo«rt«..  II  1 

IIlM9  PlMQllS 

UMf  Bmao*  K4 

$jn  Bnwner  D  S 

tXtt  BrlMM«  .  VI  and  F  t 
. . .  Brooka  (Pop.  incl. 
In  Hidaliro.  Starr 
and  Zapata  Coa.)  B  6 

n.Mft  Brown  19 

M.H7  BvrlMOB  K  4 

t0.7SS  Burnet  14 

24.237  CaldweU  J  & 

i.tii  CaUMon  K  « 

U.m  CaUaban  H  2 

Z7.IM  Cameron  V  7 

».$5l  Camp  M  2 

2,127  Carson  CI 

27.M7  Ca»s  Ml 

1.IM  Caatro  BaandKl 

U»4  ChMBbOTi  U» 

2t.0M  CherekM  LS 

•.MS  CliUdfaw..0S«iMlOl 

17,043  Clay  II 

•a  Cocliran  B  1 

M12  Cok«  ...OS 

!2.eiS  Coleman  H  3 

49,011  Oiilin  K  1 

■■.21i  roUlni;,wurth  D  2 

.»  »K7  ColoraUo  K  5 

4.434  Comal..  It 

27.l«a  Comanche  IS 

««r>4  Concbo  H  3 

26.403  L'ookc   J  1 

21,703  Cor>'ell  J  3 

4,39«  Cottle  at 

331  Crane  B3 

UtH  Crockett  F4 

1.76*  Croaby  Fl 

. . .  Culberson  <Pop. 
incl  In  m  Pam 

Co.;  OS 

4,001  Dallam  At 

IM.T4I  Dallai  Kl 

X.1Z0  Dawflon  Ft 

3.942  DeafSMItfe  AS 

u.soe  -Oeita  LI 

31, 2M  DentoB  ...J  I 

ii.m  Oewitt  .J  B 

3.092  Dtokena  Ol 

3.4SO  Dimmit  HO 

S.;«4  Donley  OS 

^.m  Duval  17 

:.V4ji  Ka.«tUa4  12 

1,178  i-.ctor  E  3 

l.rcn  I-Mwarda  0  4 

ti.f.z\>  Kills  K  2 

S2.^»0  Kl  Paso  B  S 

12.093  Era  til  IS 

iiM»  PalU  KS 

44401  Fannin  K  1 

ao-m  Fayette  J  S 

t<.M6  FUher  OS 

4,638  Flovi!  F  1 

1.726  Ko;iril  HI 

U.IM  Fon  Bend  Lft 

o^st  FnakllD  LI 

».0t7  FIMMOM  K  S 

«.«95  Frto  H  « 

1,23S  Galnea  B  2 

44,479  Galveston  M  6 

1.995  Garca  F  1 

9.447  Gllletple  14 

1.143  GlaMoook  P3 

9.000  Oollad   J  6 

2«.0»  Gonsales  J  5 

3.405  Gray  tJ  1 

Grayaon  K  1 

U.140  Gren  U  2 

S1.20S  Grtmea  1.4 

Z4.0I3  Goadalupe  IB 

7.566  Half  F  I 

«.27a  Haii  OSaado  i 

1».316  UamUton  IS 

OSS  Huiford  CI 

n.21S  Hameman  HI 

i;  047  Hardin  M  4 

115,693  Harrli  ....L  5 

37.243  U&rrlaon  U2 

t.SOS  HMttir  A  1 


Pop 

10.240  UaskaU 


.170 

20.131 
13.728 
40.7S0 
137 

lo.uoa 

31.038 

29.504 

a. SSI 


40.110 
002 

t.2SS 


•  •••••  &  1 

 16 

Hemphin  D  I 

Hendenoa  .......  L  2 

Itldalco.  U  7 

HUl.   J  3 

Hockler  B  1 

Hood  Jt 

Hopkins  ttl 

Hoii.sUMi  .   L  3 

Howard  F  2 

UudKpt^th.  B  S 


Pop.  incl 
Paao  <'(>.) 

Hunt  

HutoblQsun . 
Irion  ...... 


In  Bt 

K  2 
C  I 
G  3 
I  1 


11.017  Jack 

0.471  Jackson  K  0 

doaper  — 
Jeff  Davti 


14,000  Joaper  N4 

1,S7S  Jeff  Davti  C4 

SS.1S2  Jefferson  MS 

....  Jim  HoKg(Po|>. Incl. 

In  Brooks  Co.)  .  .B  6 

 '"^^]9^S£j)b!'*f 

34,460  .lohnson  ........  JZ 

24. J  i  "  Joncj  H  2 

I  i  S42  Karnes...  J  8 

3.'>  ^^2^  Kaotnu  K  2 

4..'>1  7  RendeU  14 

2.655  Kent  O  1 

5.505  Kerr  H  4 

3.201  Kimble  U  4 

^SIO  King  Ot 

S,401  Kinney  OB 

....  Kleb«rs  (Pop.  Incl. 

_lD  Nueces  Co  j  r 

0,025  Knox  H  1 

40,044  Lamar  LI 

S40  Larab  V.  1 

t,S32  Lampasas  13 

4.747  LbSoUo  ...HO 

20.410  Lavaea  KB 

13.132  Lee  K4 

16.583  Ix-on  Ka 

10.086  Liberty  U4 

84,621  Limestone  K3 

2,034  I.lpsc<>rab  D  1 

3.442  Live  Oak  10 

ft.r>2'i  LInni)  14 

24i>  I.^vlnc  D  3 

3.C:;  1  Lubt>ock  K  I 

1.713  Lynn  K  2 

13.405  McCuUoch  H  3 

73.250  McLennan  J  3 

1.001  McMullen  I  « 

10.318  Madtaon  L  3 

10.472  Marlon  M  2 

1.040  Martin  F2 

.S,MS  Mhos  H4 

1S,SS4  IbtBfonU  K  6 

0.151  Maverick   c;  e 

13.415  Medina  Hi 

2.707  Menard  U  4 

3.464  Midland  ........ .B  S 

S0,780  MlUm  J  4 

0,604  Mills   IS 

8.956  .Mltch<-ll   0  2 

25,123  .Montaicue  J  1 

15.070  Montcomciy  L4 

501  Moore  Bl 

10.430  Morrla  Ml 

2.30S  Motley  G  1 

27.409  Nacoitdoches  ...  M  3 
47.070  iXavArro  K  3 

10.  B50  Newton  N  4 

11.  U80  Nolan  Q  Z 

21.055  Nueces  J  7 

1.002  Ochiltree  DO 


Oldham  A  1 

Orange   .N  4 

Palo  Pinto  12 

PaaoU  MS 

Parker.....  Js 

Parmer...  UkSutfBl 

Pecos  B4 

Polk  X4 

Potter,  B  1 

Presidio  04 

lUlns  L  2 

(iaudall  B  2 

Hcag,in  F  3 

Ki-4il  (i'ou.  Incl.  in 
Kdirards  Co.)  ...HO 

Red  River  Ml 

Reeves  D  3 

Rcfufflo  J  6 

Roberts  O  I 

Kobcrt.son  K  3 

Rockwall   K  2 

Runnels  h  S 

Rtuk  MS 

Sabln*-  V  3 

San  Aucuitluc. .  ..SI  3 

0.542  San  Jacinto  1,4 

T,S07  au  Patrteio  J  7 


012 
0.520 
10.500 
S0.424 
20.331 
1.555 
2.071 
17.450 
12.424 
5.218 
0.707 
S.S12 
302 


28.564 
4.302 
2.814 
050 

27.454 
0.072 

20.050 

20.040 
8.582 

11.204 


11.245 
1.003 

10.024 
4,801 

S0.42S 
1.378 

41.746 
3.031 

13.151 
7.000 
1.403 
5.320 
1.569 
4.012 

108.57; 

26.293 
1.430 
1.474 
4.563 

16.422 

17.882 

50.020 

12.700 

10.SS0 

1B.1 


San  Saba  13 

Schleicher  G  4 

Scurry  G  2 

Shackelford  HS 

Shelby  MS 

Sherman  B  I 

Smith   L2 

Somervell  J  2 

Starr  .BS 

Stepheno  IS 

Stcrlinc  OS 

Stonewall  G  2 

Sutton  G  4 

Swlaher.. .  .82 and  F  1 

:  Tarrant  J  2 

Taylor  H  2 

Terrell  K  5 

Terry  El 

Throckmorton ....  H  2 

TUus  Ml 

Tom  Green  G  3 

Travis  .14 

Trinity  LS 

UhBw  MS 


501 
11.233 

0.013 
30.001 
14.000 
10.061 
12.1.T.H 

2.3fl» 
25.501 
22.503 
21.123 

5.258 
10.004 
1S.00O 


42.220 
17.000 
442 
20.430 
23.417 
•OS 
1S,«B7 
S.S00 
1,SSS 


Upton  BS 

rv.iidc  ..........HS 

Valverde  PS 

VaaZttDdo  .is 

Vietocto  K  0 

Walker  L4 

Wniler  K  0 

U'ard  DS 

Washlncton  K  4 

Webb  H  7 

Wharton  K  5 

Wheeler  D  1 

WIrhlta  11 

WUbarcer  Hi 

Willacy  (Pop.  Incl. 
in  Cameron  Go.) .  C  0 

WUllarason  J  4 

WUson  IS 

Winkler  BS 

Wise  .11 

]KsSoLm  il 

Zapata  AS 

Zovollo  H  • 


Incorporated  Cities.  Towns.  Vlllaces.  Gtc 


14.23S  Abilene  H  2 

2.130  Alice  17 

672  Alto  L  3 

1.155  Alvarado  K  2 

1.4.53  Alvln.  Uraxorla  ...L5 

1S».124  AmariUo  C  7 

1.842  Anaon  H  2 

1.107  Aransas  Pass  K  7 

«25  Archer  City  I  1 

1.704  Arllnicton  K  2 

2.261  Athens  L2 

1.6U4  Atlanta  M  1 

34.H14  Austin  J  4 

1.710  Balrd  U  2 

S,5S«  Balllnccr  G  3 

012  Banirs.  Brown  13 

1,857  IVirtlett  J  4 

1.707  Ha.ilrop  J  5 

3.156  Bay  City  K  5 

27.711  Beaamoat  MS 

3.200  BeevlUe  JO 

181  BelehemUO.  J  1 

690  Bellevna  K  5 

496  UeUs  K  1 

4.164  Belton  J  3 

4.102  nig  .Sprlnv  F  2 

903  Uloominc  Grove  .  .  K  3 

871  Uloaaom  LI 

886  Boerne  15 

4.844  Bonham  K  1 

2.874  Bowie  J  1 

2.669  Brady  H  3 

401  Brandon  J  3 

4.718  Hrenham  K  5 

2  OOit  Kridsreport  J  I 

Hioim-  U  3 

13.103  UrowusvUle  0  7 

0.067  Brownwood  HS 

4.132  Bryan  K  4 

9R1  Lturnet   14 

1.47(>  Caldwell  K  4 

2.578  Calvert  K  4 

S.SSS  Gaanraa  J  4 

1.040  Caaadtan  D  l 

1.400  Canyon  B2 

479  Carbon  1  2 

82 1  Celeste  K  1 

724  cellu.  OoOia  K  1 

503  (  emeat.  DoHoa. ,  .K  2 

1,684  Center  MS 

3.816  Childress  D  8 

1.207  ChllUcolhe   H  1 

2,410  Clftco  12 

1,94  6  Clarendon  C2 

2.065  tiarksvUle  Ml 

692  Claude  0  2 

12,2^0  Cleburne  J  2 

1.137  Clifton  J  3 

lOU  Clinton.  HaS....K  2 

405  Clyde  H  2 

SiMS  '''^■^«'  ...... ...HS 

791  oSSSlUa  J  1 

1.S40  OoloOMlO  O  2 

S.TSS  ftwnalolHi  13 

2.010  CoBUBOtOO  L  1 

1.374  Conroo  L  4 

505  "n  rtllilfii  f  Imortnnsir  H 

1.513  Cooper. .  .   LI 

1(1.4.42  Ck>rpua  ChrUtI  J  7 

10.022  Corslcaoa  K  2 

1.880  tlotulla  H  6 

516  Crawford  J  3 

3.047  Crockett  L  3 

1.341  Crouell  HI 

3.100  Cuero  JO 

2.580  Dalhart  H  1 

I24..'.2  7  Dallas  K  2 

803  Dawson  K  S 

1.651  Decatar  J  t 

1.015  De  Leoa  I  S 

14.770  Denlaoa   K  i 

4  732   DcntOB  K  1' 

1.042  Devlae  U  0 

SSO  DoM Ctty  LI 


2.551  Dublin  IS 

1.717  Baele  Lake  KB 

S.5SS  Eagle  Pas  OS 

055  Eastland  12 

404  Ector  K  1 

1.778  Kl  Campo  K  » 

640  KIrctra  I  1 

1.707  F.le1n  J  4 

03.7U,^  El  Paso  A3 

326  Enloe.  Delta  L  1 

5.660  F.nnls  K  2 

1.848  KarmeOfUla  K2 

274  l  aycttOvUlO  .  K  5 

1.233  Ferris  K  2 

006  FUtonla  K  ft 

1.300  FlorcsvUle   I  0 

664  Floydada       .    .  ,  .F  1 

1.114  Forney  . .   K  2 

104.502  Fort  Worth  J  2 

S32  Frisco.  Ooltia  KS 

702  Froet  KS 

7.624  GalnsvlUe  J  1 

4 1  .N03  Galveston  M  5 

558  Ganado  K  5 

004  Garland  K  2 

627  Garrison  M  3 

1.029  GatesvlUe  J  3 

3.006  Georgetown  j  4 

1.484  GUmer  M  2 

1.129  Goldthwalte  13 

3.iau  (ionsales  J  5 

609  Uordan  12 

063  Gorman   I  8 

1.569  Graham  12 

1,336  Granbury  J  2 

1.065  Grand  Saline  L2 

1.010  Orandvlew  J  2 

1.700  Graater  J  4 

601  Grapevine  J  S 

in.oo'j  Greenville   L  2 

1.454  Uroesbcck  K  3 

1.370  HalleuvlUe  K  5 

l.ft4S  HaaiUtoa  J  3 

1.S7S  Hamlla  02 

8.4S0  HaskeU  Hi 

8.3B8  Heanie  K  4 

2.104  HenrietU  II 

1.750  Hereford  B  2 

1,437  HIco  13 

7(iO  Hiforlna  D  I 

6.115  HUl.»t)oro  J  3 

778  Holland  J  4 

2,300  Honey  Crovo  Kl 

112.3U7  Houston  LS 

0,004  Houston  UelghU. 

Harris  L  S 

SSI  Howe  K  - 

1.043  Hubbard  K 

2.072  HuDtsvllle  L  4 

003  lowapark  II 

1.140  Italy  KS 

1.350  Itasca  XS 

1.480  Jacksboro   12 

2.075  Jacksonville  L  3 

J14  Jayton  G  1 

2.510  Jefferaoa  M  2 

500  Jewett  K  3 

1.950  Kaufman  K  2 

1.147  Kenedy  I  6 

945  Kerens  K  3 

1.043  KerrvUlO  H  5 

1.265  KUleen  J  4 

764  Kosse  K  3 

742  Kyle  J  5 

1.203  Ladonla   K  1 

1.850  La  (iijinf  J  » 

2.110  Lampnvi.s  .14 

1.115  Lancaster  K  S 

070  Laporte  MS 

15.740  Laredo  H  7 

990  Leonard  K  1 

OHO  Liberty  ..MO 

050  Ltndale  L  2 

s,s«7  uaao  or 
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Google 


t.M  U>cktiart  J  i 

7tO  LodUMT  Ft 

7S«  LoMOik  Li 
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The  ordinar>'  Gulf  fauna  abounds  off  the  coast 
where,  as  a  coiisctuKucc-,  very  fine  fishing  is  to 
be  had.  Tarantulas,  ciiitii)cdc.s  and  large  red 
ants  are  the  most  commonly  noticed  inverte* 
bnies. 

Agricnltore  and  Stock  Raising. — Although 
occupying  a  decreasing  perccntaKc  of  the  popu- 
lation, as  times  goes  on  tiiese  industries 
still  occupy  00  per  cent  of  the  male  workers. 
About  a  sixth  (28.000.000  acres)  of  the  State 
is  planted  t<>  crops  each  ^ear,  the  remaining 
five-sixths  mainly  furnismng  pasturage  for 
stock.  The  number  of  farms,  nearly  450,000 
in  1916,  has  nearly  doubled  and  the  improved 
acreage  has  increased  50  per  cent  since  1890. 
The  Black  Prairie  of  the  Upper  Cretaceous  is 
the  most  densely  populated  farming  region,  but 
the  Permian  Red  Beds,  and  the  Eocene  and 
Neocene  areas  furnish  large  bodies  of  im- 
ncnsei^  fertile  soil.  Perhaps  two-thirds  of 
Texas  is  easily  tillable.  The  use  of  fertilizers 
is  still  uncommon.  Variations  in  rainfall  and 
frost  dates  produce  wide  variations  in  the  crop 
proihlCtions  per  acre.  Very  large  crops  and 
bige  sized  fruits  and  vegetables  are  common. 
The  average  value  of  the  crops  is  about  $20  per 
acre.  Intensive  agriculture  is  beginning;  the 
crops  of  the  thousands  of  contestants  for  the 
annual  prizes  of  the  Texas  Industrial  Con- 
gress average  al-oui  three  times  the  State  aver- 
age. 

The  total  value  of  farm  prooerty,  $962,000.- 
OOO  in  1900.  $2,219,000,000  in  1910.  has  nearly 

trebled  sinte  1900  and  has  quintupled  since 
1890.  The  total  wealth  of  Texas  was  $6.8^i0,- 
000,000  in  1912.  $2,836,000,000  in  1904,  $2,106,- 
OOOfiOO  in  1890.  On  the  average,  out  of  a 
thousand  farmers,  425  are  white  owners,  408 
are  white  tenants,  51  arc  n^o  owners  and  116 
are  negro  tenants. 

The  chief  crop  is  cotton,  alKiut  cquvA  in 
value  to  all  tile  other  crops  cumhincJ  ami  raised 
ovi  r  thrcc-lourths  of  Texas.  In  1912  the 
maximum  crop  so  far,  4,880,000  bales,  was  pro- 
dticcd.  The  value  of  the  annual  cotton  crop 
ranges  between  200  and  350  millions  of  dollars, 
Texas  producing  about  a  stxdi  of  the  world's 
cr(jp.  The  corn  crr.p  averages.  100,000,000 
bushels  with  wide  variations.  Wheat  and  oats 
vary  much  in  amounts  planted  and  in  yields 
per  acre  —  for  wheat  12.8  bushels  per  acre  and 
a  15,000.000  bushel  crop  and  for  oats  29.1 
bushels  per  acre  and  a  40,000,000  bushel  crop 
are  averages.  Nearly  10.000,000  bushels  of  rice 
arc  grown  annually  on  JOO.IKX)  irriy:atcd  acres. 
The  annual  value  ol  the  Kafir  corn,  niUo  maize, 
sorghum  and  other  forage  crops  is  not  far  from 
$25,000,000.  The  production  of  sugar  has  de- 
clined to  a  few  thousand  tons.  The  fruit  and 
vcgeubie  crop  exceeds  $40jOOQi)00  in  value. 
Peaches,  sweet  potatoes,  watermelons,  tomatoes, 
onions,  cabbages  arc  rai-id  in  !ar;.:e  aniuuiits 
and  Texas  is  by  far  the  leading  State  in  native 
pecans.  Most  of  the  other  standard  fruits  and 
vegetables  are  raised  in  lesser  amounts  and 
there  is  the  beginning  of  a  citrus  fruit  indus- 
tiy  along  the  coast,  in  1917  the  production  of 
cotton  was  3,125,000  bales  which,  excluding  the 
seed,  wt  rc  \  alucd  at  $.^75,000,000.  The  pro- 
duction in  1917  of  the  other  principal  crops  in 
thousands  of  bushels  and  thousands  of  dollars 
was  com,  77.825.  of  value  $129,968;  wheat,  IV 
200,  valM  W^i  <»tt.  ^M,  value  $30,381; 


potatoes,  9,312,  value  $13,869;  hypothetical 
value  of  all  crops  (United  States  Department 
of  .\!.:riculture)  $684,836;  average  for  five 
years.  $421,277,  over  20  per  cent  greater  than 
any  other  State.  The  1917  wool  chp  amounted 
to  10,045,000  pounds. 

First  in  cotton  and  pecans  Texas  is  also  first 
among  the  States  in  cattle,  sheep  and  goats. 
The  United  States  estimates  for  1918  arc  1,128,- 
000  dairy  cows  valued  at  $M.038.000  ;  4,660,000 
other  cattle  at  $179,667,000;  1,212,000  horses  at 
$93,324,000;  808,000  mules  at  $86,456,000  ;  2,M8k* 

000  sheep  at  $16,410,000  and  3.068,000  swine  at 
$43,259,000.  Sheep  and  goat  raising  is  largely 
ronlitied  to  Southwest  Texas.  Since  1890  the 
pupulaiiou  of  Texas  has  doubled,  the  number 

01  mules  and  goats  has  more  than  trebled,  the 
number  of  horses,  swine  and  milch  cows  has 
rcmauied  nearly  stationary,  the  numbei^  of 
sheep  has  decreased  50  per  cent  and  the  num- 
ber of  "other"  cattle  has  decreased  nearly  as 
much. 

Irrigation. —  Plants  fall  into  two  fairly 
well-marked  divisions — (a)  numerous  small 
plants  widely  scattered  but  chiefly  in  the  west, 
which  use  the  water  from  rivers,  springs  and 
waterholes  to  raise  a  wide  variety  of  crops  and 
(b)  large  plants,  chiefly  along  the  lower  parts 
of  the  rivers,  which  irrigate  thousands  of  acres 
under  one  management  and  sell  water  to  indi- 
vidual farnicrs.  In  the  southeast  these  large 
plants  are  almost  exclusively  rice  producing; 
along  the  Kio  Grande  they  raise  everything  but 
rice.  The  Elephant  Siitte  Dam  on  the  Rio 
Grande  in  New  Mexico  above  El  Paso  is  the 
only  United  States  reclamation  project  directly 
affecting  Texas  uhcre  it  will  irrigate  about 
100,000  acres.  Perhaps  5,000,000  acres  in 
Texas  arc  irrigable.  About  a  million  acres  are 
under  ditch  and  600,000  acres  irrigated  an- 
nually, half  in  rice.  Most  of  the  water  is 
pumi>cd  to  the  fields,  the  total  capacity  of  the 
pumps  being  over  6.000,000  gallons  per  minute. 
Kice  irrigation  on  a  large  scale  is  scarcely 
15  years  old  and  the  acreage  irrigated  for 
other  crops  has  quintitpled  since  1900.  Farms 
irrigating  for  rice  numbered  73  in  190Dand  1,088 
in  1910;  farms  irritratmg  for  other  crops  num- 
bered 1.252  in  19L»0  and  4,150  in  1910.  In  arid 
Texas  small  irrigating  plants  have  existed  for 
centuries.  Irrigation  development  has  been 
p  II  111  i;larly  rapid  since  1910  in  the  lower  Rio 
Grande  Valley  but  has  not  been  without  its 
backsets.  The  recently  finished  Medina  Dam 
near  San  Antonio  renders  f)0.00(")  acres  ir- 
rigable. Between  Hereford  and  LuMxJck  lies 
an  area  where  irrigation  water  ir..i\  In  ob- 
tained from  shallow  wells.  Similar  but  small 
areas  exist  elsewhere  There  is  an  Artesian 
Belt  in  South  Texas  and  various  wells  are 
sources  of  water  for  domestic  uses. 

Overflow  lands  amounting  to  3,000.000  acres 
and  swamp  lands  amounting  to  5.(XX),(XX)  acres 
exist.  Drainage  districts  covering  2,000.000 
acres  have  already  been  organized  and  150  miles 
of  levees  have  been  built  under  a  recent  law 
authorizing  community  action  in  such  matters. 

Mining. —  This  industry  is  making  great 
progress.  Th<  jiroduction  of  petroleum, 
which  practically  bei,Mn  at  Corsicana  in  1895, 
owing  to  ihc  di^i  i  very  ol  the  rich  ^^pindle  Top 
field  in  1901  and  u£  other  great  hclds  in  the 
succeeding  years,  has  increased  immettsely  but 
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ha«>  brcn  stilijccl  to  c<insi<!t  r;il.lc  fluctuations  In 
the  twn  vcirs  ilic  j  rmluction  of  the  older 
coa>(al  and  north  I  t-xas  oil  fields  has  increased 
and  immense  qiiaiitities  of  oil  have  been  found 
in  the  central  carboniferous  region.  Produc- 
tion leaned  from  27,644.605  barrels  in  1916  to 
60.000.000  barrels  in  1919.  Oil  and  gas  prospect- 
ing has  been  going  on  vigorously,  stimulated  by 
frequent  successes.  The  production  of  most  of 
the  other  minerals  has  had  a  slow  but  fairly 
uniform  growth.  In  1<'14  the  total  mineral 
production  was  $30,3(>.?.426,  including'  20,(V>8,1.<4 
tarrds  of  petroleum  at  $14.94J.S4,S ;  2.247.773 
tons  of  coni  and  lignite  at  $3,922,459;  12,433,- 
639  M.  cubic  feet  natural  gas  at  $2,469,770; 
2.100.341  barrels  of  cemmt  at  $1,947,016.  Gay 
products,  lime.  g>-psuni,  cinnabar,  salt,  sulphur 
and  various  other  minerals  amount  to  the  re- 
maining $7,081,333. 

Mannfacturing.— Since  1900  the  *valne 
added  by  manufaauring*  to  the  Texas  raw 
products  has  nearly  trebled.  In  proportion  to 
population,  in  1900Texa<  manufactured  a  sixth, 
in  1915  a  fourth,  as  much  as  the  I  tuted  States 
as  a  whole.  Manufacturing  ha»  ariM  ii  i  hivtly 
in  response  to  demands  made  by  the  immense 
raw  products  but  has  been  retarded  hy  SCardQr 
ol  iucl  and  akiUed  labor.  The  major  manu- 
faetttriiM  indottries  are  naturally  based  upon 
the  ONIJOr  raw  products.  The  large  cotton 
crop  supports  nearly  4,CKK)  gms  (some  very 
l.irgc)  and  200  cotton-seed  oil  mills  but  only 
2U  cotton  spinning  establishments.  Flour,  grist 
and  rice  mills  handle  &ie  entire  crop  of  cereals 
but  canning  and  preserving  are  far  behind  the 
opportunities  offered  by  the  large  fruit  and 
vegetable  crops.  There  are  a  few  large  meat 
packeries  slaughtering  close  to  l.-'iOCOOO  animals 
a  year.  A  lew  large  jictroleum  retinerics  with  a 
total  capacity  of  250,000  barrels  per  da^  are 
handling  also  much  Oklahoma  and  Lowsiana 
oil  transported  tiy  pipe  lines.  The  lumber  area 
in  the  east,  chiefly  southeast,  of  over  50.000 
square  miles,  upon  which  tlier.  is  an  estimated 
stand  of  44),(X)0,000.000  board  icet  ol  veliow  pme 
and  2(»,0OO,(Kyi.0<M)  hardwoods,  supports  about 
400  sawmills  and  400  other  woodworking  plants. 
Abom  2,000,000,000  feet  of  the  yellow  pme  is 
being  cut  annually  but  the  han-dwood  cut  is 
scarcely  5  per  cent  of  this  amount.  The  major 
industries  just  listed  include  about  two-thirds 
of  the  total  manufacturing  which,  in  general, 
is  of  a  kind  that  involves  onlv  simple  processes 
which  may  be  done  by  macliinery. 

The  mamifacture  of  brides 'and  other  clar 
products  i«i  widely  and  numerouslv  scattered. 
Much  ice  is  made  in  every  town.  K<j  distilled 
spints  are  made  aii<l  no  wool  or  mohair  is 
woven.  Dallas  is  seciwul  only  to  Nashville  as  a 
Sotttheni  publication  centre.  Dallas  and  Hous- 
ton are  somewhat  ahead  of  Fort  Worth  and 
San  Antonio  as  nutnuf act u ring  places.  The  inw 
portant  manufactures  of  Dallas  arc  cotton  gin 
machinery,  meat  packing',  tlonr  and  grist  milling, 
cotton-seed  oil  and  cake,  leather  and  printing 
In  Houston,  cotton  seed,  meat  packing,  rice 
cleaning,  railwav  car  repairing  and  brewing 
are  the  chief  industries.  Fort  Worth  leads  in 
meat  packing  and  flour  milling.  San  Antonio  ted 
in  brewiiiv-  In  these  fotir  largest  cities  a  third 
of  'he  total  manufacturing  is  done.  Of  the 
Wa^;e  e.<rners,  6  per  cent  are  WOOMO,  2  PCT  CCHt 

arc  children  under  16  ytan. 


The  1914  United  States  census  statistic  ioi 
Texas  manufacturing  are  aS  follows: 

Numlwr  of  ritalilishnienti  .     .  -  .    S  QM 

Persons  en«aK<-i!  in  manaf»cture   ♦!  !U 

Primary  heme  jwwer    Hi 

cuitAi  aai.M*  «■• 

SuuriM  and  waoM   St.tTISW 

Vahwqf  finiitodptodaato  asi.nttoi 

Valfdd>d  totaw  pwKho  by  iwiiiifirf  w. . .  MS.IJI.mi 


Statistics  for  those  industries  where  'be 
value  added  by  manufacture  was  in  excess  of 
$1,000,000  arc  as  follows : 

Numbrr 

tiff»tat>-  Vnrrihrr  Vilar 
lish-      of  v.itt*      x^^iitii  ty 

IJfDt'STRV  mcnts     c^rnm  ro«ssikcb^T 

Lumber  products    5M7  19  .9S«  }i;  tot  ux 

Printing  and  tnil.tiUime  1.188  4.690  11.054  W 
Car  rc[uiirini;  slcarii  r.iilniada.  Sit  10.915  V.lSS.liS 
SUu|{htmnt(  and  meat  pack- 
ing  21  i.*9l  S.IM  OOB 

OB. cotton HM«d  and cakt...  2X1  4.471  i  :w  oob 

Uquon.  malt  M  «9S  S.Mi  «M 

Fkmr  and  tcnst  nuil  ^>r<Hiucts.  tM  l.JOO  S.SI7.eW 
Foundry  and  tnaciuoc  (bop 

pndnctl.   174  3.016  4  743  000 

Ice  mannfactunad   255  1.926  J.«M  «■ 

Breail    and    other  tiakery 

tjr»JucU   $30  1.949  J.J«i.(ur 

finckandutbcrelayprodixtt  St  t.StI  1.444  «K 

Cement,  confectionery,  sheet   mc:al.  cottcu 
goods,  ari:h!  lal  gas.  leather  and  mineral  Matert 
arc  the  ntln  r  chief  maniifaciurei ;  the 
added  by  maiiulacture  in  each  case  is  slighi!v 
excess  of  $1,000,000. 

.  Transportatioii^  Before  the  Gsil  War 
less  than  SOD  miles  of  railway  were  hmh.  la 

1919  there  were  over  15,800  miles  in  opeiatiaik 
not  including  4.200  miles  ni  side  tracks.  RaiJ- 
w.ty  building  v^.is  i.:n;itiv  promoted  by  !ir<f 
grants  until  the  jniblic  lands  were  cxhauM«4 
in  1882.  The  leading  systems  are  the  Souihera 
Pacific  (mileage,  3,000),  the  Gould  Systci^  ia> 
chiding  the  Intematioital  and  Great  Nor^crs 
and  the  Texas  and  Pacific  (mileage,  3.<TiOi  -h* 
Santa  F*  (mileage.  2.000)  and  the  Miss.  j.i. 
Kansas  and  Texas  (mileage,  1.54)0).  The  Tcti* 
Railroad  Commission  has  authority  to  tix  rj  r> 
and  otherwise  to  control  intrastate  radw^T 
trafllic  The  issuance  of  railway  stodn  sad 
bonds  is  strictly  controlled.  Texas  is  fist 
among  the  States  in  railway  mileaec  hanof 
halt  ak'ain  as  much  per  inh.ihitan:  and  tmo- 
thir.K  ;(s  much  p<t  -iin.ire  mile  a^  the  I'n/cd 
Slates  as  a  whole,  .\nmerous  steamship  Iir.rt 
connect  Cialveston  with  the  great  ports  of  -hf 
world.  Some  500  miles  of  intenirinn  and  700 
mile«  of  urban  electric  tines  arc  in  operation. 
From  $10,000,000  to  $15,000,000  are  bd^  ipcai 

each  \('.ir  iiimn  the  roads. 

Commerce. —  Cotton  lint  is  the  priiicipa!  ex- 
port, e\i  ceding  in  value  all  the  other  cx;»ir« 
comliitud.  Most  of  this  cotton  goes  to  Ku:  ?* 
via  Houston  and  Galveston.  In  desccnduif 
order  the  other  chief  exports  are  petrokoa, 
cotton-seed  products,  cattle,  lumber,  hot^ 
mules,  rice,  svool  and  mohair.  The  impcr*  »r» 
chiefly  machintry,  clothing,  vehicles,  fumi'-'f 
and  a  wide  varict)'  of  other  manufactarrd 
gooils.  Pork,  sugar,  potatoes  and  a  bo5t  of 
other  foodstuffs  are  imported  in  considerate 
amounts.  Strong  efforts  are  being  made  is 
reduce  such  food  importations  by  raisisf 
increasing  ami>un!  of  crops  other  than  corto* 
reduce  stu  h  t  od  importations  by  raisiog 
consumption  about  balance,  cotton  hat  beat 
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ooiittcd  IrcNB  the  count.  This  lint  prodoon  a 
biluKe  of  trade  in  favor  of  Texas  of  over 
$200,000,000  a  year.  Galveston  is  one  of  ttte 

15  principal  p^ris  of  the  world;  her  imports 
and  exports,  arc  mosily  but  not  exclusively  of 
Texas  dcsiinatiuii  and  (origin. 

Banks  and  Banking.—  Law  and  jniblic  opin- 
ion opposing  govcnuncntal  banks  private  banks, 
seme  of  whicb  are  stUl  fiouriituiig;  pnmUed 
ant9  1865  when  the  first  national  Dank  was 
chartered  at  Galveston,  In  1918  there  were 
511  national  liaiiks,  with  one  of  the  12  regional 
reserve  banks  at  Dallas.  The  total  capitaliza- 
tion of  these  banks  is  above  $35,O0O,(XK) ;  the 
total  SurpIttS.is  above  $20,000,(XX);  the  total  de- 
MMiu  are  over  $20qu00O,0OO.  A  Sute  bank- 
ing law  went  into  effect  tn  190S  under  whidi 
nearly  900  State  banks  have  pone  into  successful 
operation.  Their  toial  t upitalization  is  over 
$23,000,000.  their  suridus  is  over  $12,000,000, 
their  deposits  arc  about  $105 .000,000.  De- 
positors are  protected  either  by  a  bonding  sys- 
tem or  by  a  State  guaranty  fund  maintained 
by  assessments  on  the  banks  collectively.  Ten 
national  banks  have  deposits  in  excess  of  $4,- 
000,000  each;  10  Stale  banks  have  deposits  of 
over  $1,000,000  each.  There  is  no  overwhelm- 
ingly preponderant  bank.  Interest  rales  arc 
still  rather  hi^'h,  kept  up  by  rapidly  rising  land 
values,  by  large  business  profits  and  by  other 
causes. 

Government.—  The  present  constitution  was 
adopted  in  1876  and  has  not  .been  extensively 
amended  since.  The  chief  elective  ofHcials  are 
the  governor.  attorney-Rcneral,  treasurer,  com- 
missioner of  the  general  land  office,  superin- 
tendent of  public  instruction  and  commissioner 
of  agriculture,  together  with  three  railroad 
commissioners.  The  chief  officials  appointed  by 
the  governor  arc  the  secretary  of  state,  adju- 
tant-general, three  penitentiary  commissioners 
and  14  other  otluers  wliusc  duties  relate  to 
inuirance  and  hankm^j,  taxes,  rcveinics,  public 
health,  State  purchasing,  game,  public  buildings, 
labor,  mines,  pure  foods,  reclamation  of  lands, 
pensions,  fires  and  maaonty  inspection.  The 
judiciary  is  elective.  Tn  ascending  order  there 
arc  Justice  and  Municipal  Onirts.  County  Conrts, 
District  Courts,  eacli  with  one  judge  or  presid- 
ing official.  .\l)ovc  these  are  nine  Courts  of 
Civil  Appeals  alxive  which  are  the  Court  of 
Criminal  Appeals  and  die  Supreme  Court, 
Each  of  these  hi^r  courts  has  three  judges 
elected  tn  rotation  every  two  years  for  six- 
ycar  terms.  The  legislature  mrcts  biennially 
and  consists  of  a  senate  of  31  inenihcrs  elected 
alternately  every  two  years  fur  lOur-year  terms 
and  a  house  of  142  members  elected  for  two- 
year  terms.  There  have  been  numerous  called 
sessions.  The  Slate  is  divided  into  four  United 
States  judicial  districts  and  into  16  Congres- 
sional. Of  the  18  congressmen  two  are,  there- 
fore, elected  at  large.  Voting  is  restricted  to 
males  over  21  who  nave  paid  the  poll  tax  and 
have  lived  one  year  in  the  State  and  the  last 
six  months  in  the  district  or  county  where  the 
voting  is  to  be  done.  The  old  convention 
system  of  selecting  ofticials  has  been  !ari.Tely 
replaced  by  the  general  primary.  The  s  , juries 
of  the  State  ofticials  arc  not  large.  The  gov- 
ernor has  somewhat  more  power  than  is  usual 
in  the  other  States  and  he  controls  a  consider- 
able amount  of  patronage;  He  appoints  nearly 


40  State  boards  and  a  two-thirds  vote  of  both 
botise  and  senate  is  required  to  overcome  his 
veto.  In  general  tiie  county  is  the  local  unit 

of  government.  Spanish  intUicncc  has  caused 
some  civil  law  to  be  incorporated  into  the  com- 
mon law.  Law  and  equity  arc  not  dif- 
ferentiated, common-law  forms  of  pleading 
have  been  abolished,  and  a  Penal  Code  and  a 
Code  of  Criminal  Procedure  dates  from  1856u 
Texas  has  been  the  pioneer  in  adopting  the 
community  property  system,  in  exempting  the 
homestead  from  liens,  in  the  commission  form 
of  city  governtncnt,  in  the  regtilation  of  rail- 
way stocks  and  bonds,  in  ihe  regulation  of  farm 
tenant  rents. 

Stata  Phuncea.—  In  1915  the  total  assessed 
valuation  was  $2,755,171,793,  upon  which  was 
levied  a  total  State  ad  valorem  tax  of  55  cents 
on  the  $100.  This  tax,  tOi;ether  with  charter 
fees,  poll  and  occupation  taxes,  etc  .  pmiluced  a 
total  revenue  from  taxation  of  about  $13,240,- 
OOO.  To  this  should  be  added  an  income  of 
^140,170  arising  from  the  State  Permanent 
School  Fund  of  nearly  |68,O0Oj00O.  The  uni- 
versity and  the  Agricultural  and  Mechanical 
College  possess  endowments  derived,  like  the 
Permanent  School  Fund,  from  the  sale  of 
State  lands  set  apart  for  the  schools  in  early 
days,  which  yielded  an  income  of  about  $260,- 
000.  Expentfitures  were  as  follows:  State  de- 
partments. $lj633.505;  Judiciary,  $1.0S7,197; 
eleemosynary  institutions.  $2,861,876;  Con- 
federate pensions  and  homes,  $1,5.58,171;  mis- 
cellaneous, $262,821;  higher  ednration,  $1,754.- 
077;^ubHc  schoids.  $7(999,059.  Income  and  ex- 
penditures are  increasing  at  least  5  per  cent  a 
year.  Of  the  ad  valorem  tax  of  5S  cents,  five 
cents  Is  sftecifically  set  aside  for  Confederate 
pensions.  20  cents  for  the  public  schools.  The 
State  de!)t  is  ncfrlit'iblc.  but  the  total  debt  of  the 
counties  exceed  S^^i  V' ''l'*<TO ;  of  the  cities  it  is 
about  $60,0(X).U<X).  County  tax  rates  are  gen- 
erally under  $1  on  |IOO  but  in  some  cases  the 
city  rates  reach  $2. 

Bdncatkm^To  the  $7,999,059  spent  by  the 
State  on  the  public  schools  in  l'>15  sbonhl  be 
added  $6,387,866  raised  by  local  taxation  in 
fnu!;ii(s,  districts  and  cities  and  $318,628  de- 
rived as  income  from  Permanent  County 
School  Funds,  similar  to  the  State  Permanent 
Fund,  and  amounting  to  nearly. $13,000,000.  On 
about  1.100,000  children  of  free  school  age 
Texas  spent  in  1915  about  $14  per  cUld.  There 
are  ncarlv  25,000  teachers,  of  whom  scarcely 
1,5(X)  hold  college  degrees,  of  whom  about  3,000 
hold  certificates  that  would  admit  to  standard 
collies.  The  rural  schools  arc  open  scarcely 
six  months  per  ^ear.  There  is  such  oressing 
need  of  improving  rural  education  tnat  the 
legislature  of  1015  appropriated  $ljOOOyOOO  for 
the  purpose  and  it  is  probable  that  thtS  amount 
will  he  increased  in  future.  A  compulsory  law 
now  going  into  elTect  will  cause  a  much  needed 
improvement  in  attendance.  The  high  schooll, 
between  500  and  750  tn  number,  are  of  very  un- 
eqnal  merit  but  are  improving  fairly  rapidly. 
The  training  aiid  the  salaries  of  teachers  are  in- 
creasing. The  value  of  the  public  school 
bnildinKS  exceeds  $3(),(MK).0(K).  Receipts  from 
sales  of  schotd  building  bonds  were  $2,847,891 
in  1915,  the  amount  c(dlecled  by  local  taxation 
for  redemption  and  interest  on  bonds  was 
$1,719,682.  There  are  numeroiis  private  second- 
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ary  schools.  The  native  white  illiteracy  was 
6.1  per  cent  iu  1900,  4J  per  cent  in  1910;  of 
iicKro  I  I  <  racy  24.6  ptt  cent  in  1910.  38j6  per 
cent  in  VX)f). 

There  arc  Slate  normals  at  Huntavillc;  Den- 
ton. San  Marcos,  Canyon  City.  Commerce  and 
Alpine  for  white?  and  at  Prairie  View  for 
ti'V'i>ios  Thf  <.i^l^'  In(!iiNinal  C"!Iok'i'  is  at 
Dciitoii,  the  Ayriculmr.il  .md  Mtchautcal  C  ollege 
(whicli  has  income  trom  the  United  States  and 
from  uthcr  sources  not  enumerated  above)  for 
boys  is  at  Bryan,  the  University  of  Texas  is  at 
Austin  with  the  exception  of  the  medical  depart- 
ment which  is  at  ualveston  and  a  school  of 
mines  at  T  l  Pa«o  Tlie^i-  Stale  higher  schf^ots. 
whose  toiul  cntolimut.  ngiilar  <iess!on,  excrrds 
8,000,  arc  almost  wholly  siijjiiriricd  \<y  hu  iiiu.il 
Ic^slative  appropriations.  There  arc  ncirly  3U 
pnvatc  and  denominational  colleges  of  various 

Sides,  with  an  attendance  in  excess  of  14j000. 
ief  among  these  are  the  new  Southern  Uetho* 
dist  Univcrsit)  at  Dallas  and  the  Rice  Institute 
(endowment  over  $10,000,000)  at  Houston,  to- 
gether with  llu'  nuiih  ulJir  Baylnr  I'nivcisiiy 
(Baptist)  at  Waco,  Southwestern  University 
(Methodist)  at  Georgetown,  Atistin  College 
(Presbyterian,  for  boys)  at  Sherman,  Trinity 
(Presbyterian)  at  VVaxahachic  and  Texas 
Christian  Umvir-ity  at  Fort  Worth 

Charities  and  Corrections. —  Three  in-atu' 
asylums,  with  .i  total  of  4,000  inmate>.  arc 
lorated  at  Tcrreil,  Austin  and  San  Antonio. 
There  is  an  epileptic  colony  at  Abilene ;  a 
blind  institute,  a  deaf,  dumb  and  blind  institute 
for  negroes,  a  deaf  and  dumb  institute,  a  Con- 
federate home,  a  woman's  Confederate  home 
and  a  farm  colony  for  feeble-minded  are  at 
Austin;  an  orphan's  fp  nu  i->  .u  l  iT-u.ui.t ;  .\ 
juvenile  training  school  for  buys  is  at  Gales- 
villc  and  for  girls  at  Gainesville;  a  tuberculosis 
sanitarium  is  at  Carlsbad.  In  addition  to 
these  State-maintained  institutions  there  are 
nimierous  denominational  and  private  hospitals 
and  retreats  of  very  various  kind.s.  The  State 
penitentiaries,  cotit.iiniri);  UM)a]l>  fmni  l.DTXI  to 
S.OtX)  inmates,  are  at  Ku>k  and  at  iliiiu^villc, 
and.  mainly  through  farming,  are  designed  to 
be  >elf-supporiing^  but  have  in  recent  years 
creatcfl  large  deficits. 

ReUfl^on. — Accurate  recent  statistics  do  not 
exist.  The  best  approximations  are  as  fol- 
lows: B.iptists.  490.000;  C.ihu'ics,  37.\(T<in. 
Methodists.  375.000;  Prt-la  tenans,  85.«.KJO, 
Disciples  of  Clirist.  dO.iXM;  l.iuhcrans,  J5.000; 
Protestant  Episcopals,  20,000;  Jewish,  15,()IK); 
all  other  denominations,  4.>,000.  Most  of  the 
negroes  arc  either  liaptisls  or  Methodists. 
Other  approximate  church  statistics  are  as  fol- 
lows;  Churches.  9.5()0;  church  organizations, 
12,500;  Siind.»v-scb<.>ol  teachers,  65.(XX>;  Sun- 
day school  pT.  i!  ,  'litiiCufl;  value  of  diurch 
property,  $2/.<100.l>>l ;  sealing  capacity  of  the 
churches.  3.000.000;  church  <lel)ts,  fl,350,00a 
The  Y  M  C.  A.  and  Y.  W.  C  A.  hold  property 
worth  $1,700,000. 

Population.— The  fn  t  United  Slates  cen- 
sus takni  was  that  of  1H:>0  when  the  population 
v.<s  212.^'>2  In  1870  the  population  was  818.- 
579;  in  im  h  was  2,235^523;  in  1910  it  was 
J,8%>I2.    The  present  rate  of  increase  is 

al'<)Ut  S5.0(HJ  a  >o,ir,  \'.\tiv<.  whitr  Arm  rii  .-ms 
form  73  per  cent  or  the  (topuL^tion.  >\  ot  iliis 
73  being  native  white  Texans.   Foreign  bom 


Kuropcans  number     i  t  r  ,  r- ?    M  xtcin*  " 
f«'nt.  ne£rroes  177  pci  cent   ^2i«,4  jp^r  crv 
I'AX)  )     A  l.iri;e  German  flemcnt  in  th'  T' ; . 
tion  OI   South  Texas  dates  trom  1- 
general  Texas  is  Southern  with  a  slronc  flj'.if 
of  the  West.  The  oeeupatioQ  percentagr*  - 
the  male  workers  fwhn  nnmher  ahottt  •! 
in  1915)  arc:  Ar^'i'ii'fi'rc  an<l  stock  rai-^ii.- 
per  cent;  nianut.K  niri;tg  and  mining,   U  f-rr 
cmt  ;  Ir.ide  and  ir.m  jxirtalioti.  15  per  cent,  rr' - 
fession^,  3  per  cent ;  all  oth»'r  occupation*  « 
percent   White  farm  tenantry  and  the  prr^»-  •- 
age  of  women  at  work  are  incrca«nx  TV* 
towns  are  tncreasinR  much  faster  than  thr 
l■otInIr^.  fi,^  per  cent  as  compared  T»Tth  1  '  i^' 
cmt  during  tlic  last  census  decade     The  t'  .' 
Iarj;est  cities  increasid  107  per  cent.  Onlv 
per  cent  of  the  people  live  in  town*  oi  mo't 
than  10.000  poptuatton.    Sixty-jctx  per  cent  w 
the  population  is  niraL  AecordtoR  lo  the  r<.>  • 
mates  of  the  United  States  census  foe  !'»:'• 
D.illa'?,  San  Antonio,  Houston  and  For:  V«**r»^ 
Iiav<    passed  lOO.OtXl.     HI  Paso  is  near  -r^nt. 
and  (l.tlvcston  40,(X)0;  Austin.  Waco  an»!  Fi<:.ir- 
mont  have  passed  or  are  nearinc  3<V'lt>  Kt- 
tween  20,000  and  10,000  in  approximaielf  4r* 
scending  order  arc  Laredo,  iX'tiison,  Sberma.**. 
Amarillo,  Marshall,  Abilene,  Temple.  Broiiii»* 
villc,  San  Angelo.  Paris,  Tcxarkana.  Oebtirrf, 
Palestine,  Tyler.  Wichita  Falls,  Corsicana.  Cm- 
pus  ( "hnsti  at.d  <  iri  i  iIK 

History. —  The  tirst  txplun  \v  fe  Spu.*:- 
tards,  Caiieza  dc  V^aca,  l?2K-3<x  .i-  !  i  rann*e* 
Vasquez  de  Coronado^  1540-42.  Other  S|^^- 
ish  gold  hunters  traversed  the  State  oera«oB- 
ally  during  the  next  140  years  hut  it  vk.i^  r  ? 
tilt  1682  that  a  still-extstinpr  Indian  p\i' ' 
under  Spanish  auspices  was  tonnd  at  Y^'.-  . 
near  modern  Kl  Paso.  2tX)  years  younifer  !  i 
Salle,  driven  west  by  a  storm  while  smirch 
for  the  mouth  ot  thr  Mississippi  down  mbikk 
he  had  s.ulcd.  ihrcc  years  previously,  btrilt  ir 
1685  near  Matagorda  Ray  a  fort  ^thich  W5.« 
soon  <lestroyed  by  the  Indians.  Four  FrrrcH- 
[III  II  tmiiid  retiiij:i  .11110::^;  ihc  morr  pcai.c.i'  " 
Tc).!-  Indians  who,  as  a  itsult.  have  'h'  • 
tnl>.ii  itamc  perpetuated  as  "Texas*  .Mjittt'! 
by  this  accidental  and  unsuccessful  Frrnch  ■ 
vasion,  the  Spaniards  of  Mexico  estaMi-htd  in 
1(J90  the  Mission  San  Francisco  de  U>*  Teii.«b 
near  modern  N'acoedoches.  but  this  far-i«Tii 
mission  v,-.i^  --oon  ,(!i.;nd(iiiri|  Later  \ir'  t? 
other  scaUt:<d  nu^-uit;  ,  aud  los;'  were  ^  ■•  ^  ~ 
lishe<l.  but  ill  tli  isc  at  San  Antr>ti:n.  Na- 

cogdoches and  Goliad  were  the  chier  rr  ■'  » 
of  over  200  years  of  Spanish  eohmizano':  S  - 
Antonio,  Ingun  in  1718,  berame  in  \7jO  A* 
first  civil  Kuropean  settlement  in  Texa« 

Til'    Iii-!ory  of   modern   Tex.is   Kgi-*  " 
1821.     liie  Spaniards  having   failed  tf-iN  ■ 
settle  the  country,  three  abortive  invauoo*  V» 
tween  1800  and  1821  bv  Anglo- Americat-.  neff 
shadows  of  coming  events.    In  1H21  .Mrxve 
fini  lu(!    tirrc-sfully  her  war  of  indepeniieret 
begun  uitii  S;uun  in  1810;  in  1821  the  V-^^ 
Stales  gii.c        a  claim  to  Texas  arisinc  ir\i— 
the  purchase  of  Louisiana  from  Fr;inrc  in  H'.' 
in  IH21  Moses  Austin  obt.iined  ix-rmis^-c-, 
locate  JOO  American  families  hut.  d>  in«.  hi« 
Stephen  established  the  first  permanetrt  Anid*- 
American  seilUmrnt  at  San  Febpe  >Ie  Ai*"? 
on  tlic  lower  Brazos  River  in  Dtcemhet  I^J' 
During  the  next  15  ymn  probaMy  JMOT 
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Americans  came  to  Texas,  settlinR  mainly  alonR 
the  rivers  between  San  Antonio  and  Kacofj- 
doches  southward  to  the  coast.  They  came, 
SQOMtiines  bringinf;  their  slaves  with  them,  hc- 
CMte  a  fertile  and  unoccupied  land  was  callint; 
to  them,  not  because,  as  has  sometimes  been 
maintained  without  evidence,  they  specifically 
planned  to  extend  the  slavc-holdinR  area.  Re- 
mote from  real  Mexico,  they  practically  gov- 
erned themselves  and  formed  no  close  or 
genuine  tics  with  their  adopted  country  A 
federal  Mexican  rtpuMic  resuItinR  in  1824, 
Texas  and  Coahoila  became  one  slate  divided 
into  the  departments  of  Saltillo,  Monclova  and 
Texas.  Revolution  and  disorder  prevailing  con- 
tinually in  ^fl^-ico,  when  Santa  Anna  estab- 
lished there  a  dictatorship  in  \S^5,  the  American 
Tcxans  proclaimed  a  provision.il  government 
and  declared  in  favor  of  a  union  with  the 
Mexican  lihcrals  toRcther  with  a  restorntiijn 
of  the  Federal  Constitution  of  1824.  Santa 
Anna  itiit  troops  into  Texas  and  war  bepan. 
The  dtspcr.itp  defense  of  the  Alamo  at  San 
Antonio  by  183  Texans  under  VV.  B.  Tr;ivis  in 
which  the  defenders  were  killed  to  a  man  and 
the  battle  of  San  Jacinto  in  which  Santa  Anna 
was  defeated  and  captured  ty  a  Texan  army 
under  San  Houston  were  the  outstanding 
events  of  the  war.  Practical  independence  re- 
sulted and  betwt  cii  ]S.16  and  1845  Texas  was 
ao  independent  republic,  a  utiique  experience 
for  one  of  tiie  States  of  the  Union.  ■  In  1845. 
after  a  long  conflict  over  slavery,  Texas  was 
annexed  to  the  United  States,  retaining  all  her 
public  lands  and  the  ri^ht  to  subdivide  into 
not  more  than  five  States.  Claims  to  a  portion 
of  New  Mexico  were  abamioned  lati  r  inr 
$10,000,000  which  were  used  to  p.ay  the  debts 
that  tbe  Republic  of  Texas  had  accumulated. 
Tht  annexation  of  Texas  brought  on  the  war 
between  the  United  States  and  Mexico  which 
made  the  Rio  Grande  an  international  boundaiy. 
After  a  decade  of  peaceful  statehood  Texas 
abandoned  the  Union  for  the  SiMiilicrn  Con- 
federacy. fumishinK  probably  1(H),(XK)  soldiers. 
The  last  battle  of  the  Civil  War  was  fought  at 
P^^to,  near  Palo  Alto,  on  the  Rio  Grande, 
13  May  1865.  Texas  was  not  the  scene  of  very 
active  military  operations ;  Federal  troops  at- 
tacked the  coast  but  could  not  pctu  tr.tte  lurtht  r. 
A  reconstruction  go\ernment  of  the  usual  type 
prevailed  until  1874  when  Gov.  E.  J.  Davis 
was  driven  from  oftice. 

Since  1874  Texas  has  been  Democratically 
large  majorities.  The  carpet  bag  constitution 
of  ISC)^  was  replaced  in  1876  by  the  consti- 
tution now  in  force.  In  1874  the  Texas  Rang- 
ers, a  famous  State  constabulary,  was  organized 
to  protect  the  frontier  from  Indians.  The  debt 
left  by  tihe  Davi>  administration  was  paid  during 
the  succeeding  Coke,  Hubbard  and  Roberts 
administrations.  In  1884  fence  cutting  wars 
that  arose  I x cause  of  the  rapid  spread  nf  bnrb 
wire  demanded  special  and  drastic  legislative 
action.  The  old  Capitol  burntd  down  in  1881 
and  3,000,000  of  acres  of  Panhandle  pul>lic  land 
was  paid  for  a  new  granite  Capitol  begun  in 
1885.  The  most  important  struggle  since  Re- 
construction days  was  that  of  1852  when  Gov. 
J.  S.  Hogg  fought  aiid  won  a  hotly-contested 
campaign  which  resulted  in  the  establishment  of 
a  railroad  commission  with  large  rKiwcrs  and 
the  passage  of  anti-trust  laws  and  laws  re- 


stricting  the  alien  ownersliip  of  land.  PrtM- 

bition,  first  voted  on  in  a  State  election  in  1887, 
has  since  been  a  much-fought  issue.  At 
piisfnt  of  the  people  live  under  well-en- 
forced local  option  laws.  In  18%  the  United 
States  Supreme  Court  fixed  finally  the  boundary 
oi  Texas  by  awarding  Greer  County  in  the 
forks  of  the  Red  River  to  what  is  now  Okla- 
homa. Texas  from  time  to  time  has  suffered 
from  river  floods  and  from  tropical  storms 
along  the  coast.  .Xl  Ga!v(  ^ton  in  V)QO  thousands 
of  lives  and  much  property  were  lost  in  a  storm. 
Out  of  this  calamity  grew  the  Galveston  Sea 
Wall  and  the  commission  form  of  city  govern* 
ment.  The  supremacy  of  the  Democratic  party, 
threatened  for  a  few  years  by  Populism  before 
the  Democrats  adopted  free  silver  in  1896, 
shows  no  signs  of  failure.  The  political  prob- 
kins  now  bctorc  Texas  are  the  development  of 
a  mure  efticient  system  of  public  schools,  the 
reduction  of  farm  tenantry,  compulsory  invest- 
ment of  life  insurance  fimds  in  Texas  securities, 
abolition  of  the  fee  system  of  raying  countar 
oflicials,  penitetttiafy  mom,  refomif  m  legu 
procedure  and  better  public  rocufa.  , 
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H.  Y.  BvMEliicr. 
Dttm,  University  4}f  Texiu. 

TEXAS,  The  University  of,  the  hca  !  c,f 
lilt  nublic  school  :i>sStiu  of  the  State,  is  lotaled 
at  Austin,  except  the  medical  department  at 
GaKesion  and  a  loosely  connected  school  of 
minei  at  El  PaSO.  The  first  step  toward  its 
cstabUshmcnt  was  taken  in  1839  when  the 
Congress  of  the  republic  set  aside  40  acres  for 
a  campus  in  tin  furtirt  citv  of  Austin  and  50 
leagues  of  piil'lu  l.iiiil  all  endowment.  In 
1858  the  Icgi-l.iiurc  iiuK  v>ed  the  endowment 
l>y  adding  $1U().0UU  of  United  Stales  bunds  and 
lands  amounting  to  10  per  cent  of  all  the  public 
lands  granted  to  railwajrs.  The  constitu- 
tion or  1876  replaced  this  10  per  cent  by 
1,000.000  acres,  to  wliich  lIu  Irgislaturc  added 
another  1,000,000  in  l-^*^.'  1  lie  university  was 
finally  organized  in  located  by  a  popular 

v(jtc  and  opened  to  siudtuts  in  iJvS.!.  Before 
this  the  Agricultural  and  Mechanical  CoIUi^c 
had  been  opened  and  although  vaKuel/  made  a 
branch  of  the  university  by  the  constitution  of 
1876,  has  existed  sei)arately  under  its  own 
board  of  directors.  Trom  its  2.0(X),00()  acres, 
which  are  in  \\  ■  -\  '\  md  leased  to  cattle- 
men, the  uni\cj>ilv  li.is  an  income  of  nearly 
$170,000;  fees  and 'interest  on  $650,000  .l>  i  i  .i  d 
chtctly  from  land  sales  amount  to  .iboui  $50,ik)*i 
more.  The  annual  appropriation  for  running 
expenses  from  the  legislature  for  191*^20  is 
$<>50.0(X).  The  constitution  prohibits  the  use 
of  legislati\e  aporoprialions  to  pay  for  build- 
ings, and  the  act  est;d'lishinK  ihe  university 
limits  the  matricuialion  fee  to  $30.  admits  men 
and  women  on  equal  terms  and  prohibits  anv 
scctanan  instruction  or  religious  tests  for  olfT- 
cers  or  students.  The  fjovernmcnt  is  in  the 
control  of  a  board  of  tunc  rcKenis  appointed 
by  the  governor  with  the  consent  of  the  -  n.ifc, 
three  c\<ry  two  years  for  term'i  cjf  six  years. 
The  departments  of  the  uni\ri  -a.  arc  (1)  the 
colleee  of  arts,  (2)  the  depannunt  of  law,  {S) 
the  department  of  enf^inecrine.  (4)  the  depart- 
nMnt  of.  medicine,  including  pharmacy  and 
narsinR.  (5)  the  department  of  education,  (6) 
the  graduate  department.  (7)  the  ■■'mmur 
school  and  summer  nortnal.  fS)  the  depaiaueiit 
of  exten-ioji,  ('))  the  bureau  of  economic  p<  ol- 
ogy  an<)  technology.  The  B.A-  B.S.,  M.A., 
Ph.D^  LL.B..  LL.M.,  C.E.,  E.E^M.E,  an<i  M  D. 
degress  are  conferred.  Provision  is  made  for 
taking  the  B.A  and  M.D.  in  seven  years,  the 
V>  A.  and  I.I.  B  in  six.  Twenty  courses,  some- 
what elective  under  a  system  of  grouped  studies, 
are  r<«inired  for  the  IVA  I'oiirH'cii  and  one- 
lialf  hiK-'h  school  units  are  ret|uired  for  admis- 
sion, tile  ilcp.irtmcnt  of  law  requiisnn  in  nsJ  iiti 
10  colkATc  courses,  the  medical  departmcul  also 
Tt  ntirmt:  10  The  LL.B.  requires  three  years, 
the  M.D.  four  ye.irs  of  nine  nmnlhs  each.  The 
summer  srh<  ol  oiTcr,s  during  the  stimnu  r  session 
of  three  m<,>ntbs  as  many  ;t>  p<>s-it.|r  of  ihc 
courses  of  ttie  leL'iiIar  session  In  addiMon  tfi  the 
<ildi  r  colic^riate  sul'ji'cts,  conrsi  s  m  journali-m, 
b'  nic  erononin  s,  Im^iiu-^s  admmistralion,  nuisic 
am!  Slavic  lani.  ii.iL  e  are  offered.  The  USUal  col- 
lc^;iatc  club>,  i s .iHrnities,  associations,  fcllow- 
siiip>  and  scholarships  aboiuid,  and  ao  unusu- 


ally broad  system  of  student  govemmmt  pre- 
vaiU,  accompanied  by  the  honor  system  on  r«- 
aminations.    The  campus  at   Amtin  t,  v-u- 
rounded  by  churches  and  an  astociatiofi  ot  rrs- 
gions  teachers  give  courses  which  are  ill-.mf-i 
to  K  init  toward  the  B.A.    At  .Vustin  are  tfc^ 
Maui.  Iwiw  and  FuicincerinR  buiMinps.  the  li- 
brary, two  dormitories.  ,i  pou er -house,  a  ch^irj- 
cal  laboratoy  and  about  25  *shacks>*  cheap 
frame  buiidiiiKS  which  growth  lus  ncCCS^iCaMd 
and  which  are  used  for  variotis  purpose*.  At 
Galveston  are  the  Medical  College  bmMiBg:  tlv 
fiM    buildings  of  the  Jolm   Sealy  Hospcal  i 
donatory  tor  wosHtti  .4iicl   a  nurse*'  home 
TIk  library  has  over  150.t)i>i'  hoi  nd  voluror-, 
including       number  of  rare  tirst  niitKMUL 
The  l.ii"'  !  ories  are  well  e<|uipped.    Tbere  arr 
various  funds,  mostly^  small,  and  nuatroui  spe- 
cia)  collections.    During  the  regnlar  seMten  of 
1918-19,  3.100  students  were  in  ntrcrrfance.  le 
addition  500  other  individuals  were  m  the  sum- 
mer scho<  !,  r^K)  in  t!ii  simuiicr  nortnal  and  70O 
doing   cot  1 1 -iMHiiciuA-    Work.    The  atlend^irt 
has  more  th.m  r!,;u)ilc<l  -r.icc  1908     The  «^ 
ing  faculty  number;*  150,  the  whole  i.u^  v^rr 
350.  the  affiliated  high  schools  nc^u-iy  JCO 
Most  of  the  Texas  coIIckcs  officially  use  the 
athliated  list  of  the  university. 

TEXAS  AGRICULTURAL  AND  ME- 
CHANICAL COLLEGE,  located  at  CoAoce 
Station,  Brazos  County,  Tex.  It  was  <*ta^ 
lislied  in  1871,  receiving  as  an  endownHSi 
180.000  acres  of  land  from  the  .National  gov- 
euirnent,  in  accordance  with  the  Mornll  I.-iri 
Grant  .\ct  of  18(»2.  Opened  for  ibe  rc^eptjoe 
of  students  4  Oct.  1876.  The  govemmtr.i 
of  the  college  is  vested  in  a  lK>ard  ot  niae 
rectors,  appointed  by  the  Ko^enmr  for  term 
of  six  years.  It  offers  11  fonr«ycar  ooinies 
leading  to  the  degree  of  B.S.,  as  foOovs: 
At,'i ''■iilitifr,  riM  lii'ei  :iiie.  ari'hittctural  enp- 
nct.!UiK,  cluniiial  t ri^iru-ct irkr.  civil  engineer- 
ing, electrical  engine  <  ri n^.  ru  ral  engineer- 
ing, ^  mechanical  engineering,  militan.  engi- 
neering, textile  engiuccriitg.  .\  four->rar 
course  in  veterinary  medictne  IcadioK  to  the 
degree  of  D.V.M.  is  also  offered.  T 
courses  in  agriculture  and  engineering  are  pro- 
vided for  students  with  hmiied  preparation, 
who  are  over  18  \ears  of  ace.  Graduate  »i  rk 
in  a(s'riculturc  and  engineering  is  also  proiiikd 
The  college  farm  and  grounds  contain  «JO0 
acres,  of  which  7.sO  are  under  cultivatioe;  the 
grounds  and  buildings  in  1916  were  \-aliied  »t 
SJ.(KK).<IOO;  in  l'>15  and  1916  luilding*  lo  th-r 
value  of  $.^7.^.0<H)  were  erected,  including;  a  hov 
pital,  an  .issembly  hall,  a  veterinary  liuildirui.  x 
slock  jiitlKint^  f)a\ilion  and  a  s;<am  plant  Tte 
library  in  l''U>  coiitain<d  25.0(XI  volumes;  ibe 
enrolment  for  1915-16  was  1.415.  the  facnltr 
103. 

TEXAS  BLUEGKA8S.   See  OuMUk  iv 

TIIK    1:.M1H1   Si  \ IKS. 

TEXAS   CHRISTIAN  UNIVSSSITT. 

l(K-ated  at  Fort  V\orth,  Tex.  It  was  founde-i 
as  a  i)ri\ate  institution  in  Thorp  Sprmev  Tex, 
in  l.S/.s,  ami  chartered  under  the  i  f  dx 

Add  Kan  G  dlet'c ;  in  1890  ibe  voutgc  WtiW 
the  pri.pcriv  of  the  Christian  Church  of  Texi*. 
and  in  b*-''"  ^.  <s  moved  to  Waco.  Tex,  and 
the  name  v,  .  ,  h.>nKed  to  Texas  ChristiaB  L'w* 
versity.  in  the  spring  of  1910  the  cotkge  «u 
burned  at  Waco,  and  it  was  oioved  to  FoR 
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Worth,  Tex,,  that  year,  where  it  opened  in 
the  f:ill  of  1110.  The  university  now  includes 
the  followinR  departments :  ( 1 )  The  Add  Ran 
College  of  Arts  and  Sciences;  (2)  the  College 
of  the  Bible;  (3)  the  College  of  Rusincss;  (4) 
the  College  of  Music;  (5)  the  School  of  Orap 
tory;  (6)  the  School  of  Art;  (7)  the  Prepara- 
tory School;  (8)  the  department  of  domestic 
scicnci  ;  (0)  the  department  of  law;  and  (ID") 
the  College  of  Medicine,  located  at  Fort  Worth, 
Tex.  The  university  is  coeducational  and  is 
the  school  of  the  Disciples  uf  Christ  in  Texas; 
no  secret^  societies  are  permitted  but  the  stu- 
dents maintain  four  literaiy  societies  and  an 
athletic  association  besides  other  art  and  reli- 
gious s'lcieties.  The  campus  contains  50  acres 
on  h)«ii  Krouml  al)o\e  the  city.  The  buildings 
include  the  Girls'  Home  (Jarvis  Hall)  ;  Worth 
Hall.  Clark  Hall,  Goode  Hall.  Brite  College  and 
the  Medical  College.  The  income  is  about 
$100,000  yearly;  the  library  contains  over  12.U00 
volumes  smd  is  a  government  depository;  the 
students  in  all  departments,  in  191S-16  num* 
bered  710  and  the  faculty  78. 

TBXA8  FBVBR,  in  cattle.  See  Rntmir 

PEST. 

TEXCOCO,  tis-koTcrV    Sec  Tezcuco. 

TEXEL,  tek'sel,  Netherlands,  an  iskind, 
the  lai^est  in  the  West  Friesian  group,  that 
separates  Zuyder  Zee  from  die  North  Sea. 

It  is  separated  from  North  Holland  by  the 
Strait  of  Mars-Diep.  Its  area  contains  ahout 
7.^  square  miles,  mostly  fertile  lands,  which 
aJford  fine  pasturage  and  fields  for  the  growing 
I'f  crops.  Stupendous  dikes  protect  the  island 
Sheep-raising  is  the  chief  industry,  and  the 
wool  and  cheese  are  noted  products.  Texcl  has 
an  interesting  war  record.  It  was  here  that  the 
celebrated  victory  of  Admiral  Blake  was  won 
over  the  Dutch  in  ]()^3.  .Another  important 
battle  was  fought  (lfi73)  between  united  France 
and  England  a^'ainst  Hi>!!and.  In  1797  the 
island  was  blockaded,  and  the  Dutch  fleet  sur- 
rendered to  Admiral  Mitchell  in  1799.  Pop. 
about  6.3(X). 

TEXIER.  tes-va,  Charles  Felix  Marie, 
French  traveler  and  archxologist :  b.  Versailles, 
France,  2*;  Auk.  1802;  d.  Paris,  1  July  1S71. 
His  works  comprise  'Description  de  I'Asie 
Mineure>  (laJSMS)  and  'Description  de 
rArm^nie,  de  la  Perse,  et  de  la  Mesopotamie* 
(1842-4.^) 

TEXTBOOK  AND  ORAL  TEACHING. 
See  Education,  Elbmentasv. 

TEXTILE  DESIGNING.  This  term  is 
Used  for  the  dcsignuig  of  textiles  in  whuii  ilie 
p.'Hi  rii  is  obtained  in  the  weaving;  and  n(Jt  by 
subsetjucnt  printing.  The  simplest  patterns  are 
in  stripes  and  checks.  By  running  5  or  10 
white  threads  and  5  or  10  gray  threads  alter- 
nately in  the  warp,  stripes  would  be  made.  '  If 
the  same  thing  was  done  also  with  the  weft  or 
iiUing,  a  checkered  pattern  would  result.  In 
arran^iiik-:  a  pattirii  the  desiKiicr  first  mnsidt  rs 
the  weight  of  cloth  desired  ami  calculates  what 
size  of  thread  or  "yarn"  he  will  use,  and  how 
aiany  threads  there  will  be  to  the  inch.  He 
usttuljr  bases  his  design  on  the  inch.  Having 
an  ^intimate  Icnow ledge  of  the  loom  harness, 
which  determines  the  arrangement  of  the 
threads  or  "weave,"  he  knows  its  limitations 
and  just  what  combinations  arc  practicable,  if 


he  tises  a  plain  weave,  in  which  the  threads 

interlace  alternately,  it  is  very  ea.sy  to  design 
checks  and  plaids.  H<'  may  decide  to  use  the 
twill,  in  wh  ch  the  shuttle  carries  the  woof- 
threads  over  one  and  under  two  or  more  warp- 
threads.  By  carrying  this  twill  principle  a  little 
Carthcr,  he  may  produce  a  diagonal  cloth.  If 
he  is  dealing  with  silk,  and  wants  a  plossv 
surface,  he  may  decide  on  a  satin  weave,  v  hich 
reduces  the  luimlicr  of  crossini^s  ef  warp  and 
wcfi,  ptrnriting  a  close  ttxturi'  and  a  (.ilossy 
finish  on  one  side.  Successful  designs  deter- 
mine largely  the  stabili^'  of  the  cloth,  for 
users  judge  a  fabric  mauily  by  the  effect  at 
first  siKht.  The  patterns  must  he  harmonious 
or  with  artistic  contrasts  to  please  the  various 
tastes.  To  sfll  at  ceriain  ]irices,  they  must 
have  dehnile  wcphts  jier  >aril,  as  buyers  of 
large  quantities  will  require  10,  12,  14^  etc, 
( iinccs  to  the  yard.  The  dcd^lng  of  tSOt, 
linen,  wool  and  other  fabrics  involves  many 
differences,  which  must  be  thoroughly  under- 
stood. And  carpet  and  rug  designing  is  a 
different  business,  requiring  complete  knowl- 
edge of  their  manuf.ictnre.  The  flesigners  of 
rugs  try  to  imitate  the  higher  priced  hand-made 
l^gs  from  the  Orient,  and  (jflen  succeed  ad- 
mirably. Consult  Beaumont,  *  Color  in  Woven 
Design*  (new  ed.,  1912).  See  Weavhcg. 

TEXTILE  INDUSTRY.  American.- In 
1800  there  were  no  textile  mills,  as  the  term  is 
now  understood,  in  the  United  States.  What- 
ever the  American  people  did  in  the  way  of 
manufacturing  their  own  clothing  was  mostly 
dene  in  the  hmisi.-hf)ld ;  the  spinning  whct-l  .uul 
the  handloom  were  utensils  as  familiar  in  the 
old-fashioned  kitchens  as  the  pots  and  kettles 
of  the  housewife.  The  homespun  garments 
worn  by  our  forefathers  were  fashioned  out  of 
wool  grown  on  the  home  farm,  carded  by  hand- 
cards,  washed  in  tubs,  spun  and  woven  hy  hand, 
fulled  and  finishi  d  al  home,  cut  up  and  sewed 
-  all  by  the  joiiit  l.ilinr  of  hns'i.itul,  wife,  sons 
and  daughters.  '11:;  t'lMcr  cKjthes  wurn  in  those 
days  were  all  imported ;  and  as  the  colonics 
grew  and  multiplied,  and  their  consumption  of 
English  textiles  increased,  the  manufacturers 
of  the  mother-country  foresaw  a  wondrous  new 
market  opening  uj)  lieforc  tin  in  The  desire 
to  n  t.iin  and  inrreasr  that  inaiKi.t  for  textiles, 
in  the-  manufacture  of  which  luijlan  l  .iln.uly 
led  the  world,  was  far  more  prominent  among 
the  causes  leading  up  to  the  American  Revo- 
lution than  its  historians  have  yet  discovered. 

Cotonial  Homespun. —  The  homespun  gar- 
ments of  coh)nial  days  were  plain,  and  wore 
like  iron;  their  ingredients  were  indicated  in 
the  name  commonly  applied  to  the  cloth 
"Unsey  woolscy."  It  w.is  a  fabric  of  wouleu 
weft,  woven  on  a  linen  warp.  Linen  was  much 
more  commonly  produced  in  the  household  than 
cotton  fabrics,  and  wool  was  more  in  use  than 
all  other  fibres  combined.  Cotton  was  a  scarce 
commodity  in  Colonial  America  until  long  after 
thf  i\rv  oltitit)!!.  It  possessed  a  value  i  ']ual  tO 
that  of  wool,  and  sometimes  very  much  higher. 
What  little  of  it  was  used  prior  to  the  r>th 
century  was  mostly  imported  from  Barbados. 
When  Samuel  Slater  started  the  first  Ameiieau 
cotton  mill  at  Pavvtuckct.  in  17'W,  he  insisted 
upon  using  cotton  from  the  Indies,  liecause  of 
the  poor  quality  of  the  cotton  then  ra=sid  at 
home.   No  <me  dreamed,  when  the  "Shipping 
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atid  Commtrcial  List  and  Nw  York  Pncc  Cur- 
lent*  lir^f  made  it*  appearance,  that  America 
WM  declined  to  l>ccomr  ihc  cottun-produciiTR 
conntry  of  the  world:  nor  did  Slater's  Itttie 
mill  o?  250  tpiiMfict,  trhich  had  then  hcco  in 
citation  five  years,  give  $<fms  that  it  was  the 
fEirm  of  an  American  industrj-  which  wottid 
consume  annually  utthm  lU'  -r  r^  niorr  c<  tton 
than  all  the  worid  wa*  then  K5t-''»^'i->  ^  his- 
tor\  of  the  textile  industries  during;  !tic  voKimial 
penod  is  nowhere  suK^cstivc  of  the  dc\clop- 
ment  whidi  confronts  and  amazes  the  <tudcnt 
at  the  opening  oi  the  iUth  ceoturjr.  who  (audi 
ihcm.  with  .their  sul>stdtar.v  indottriei.  employ- 
itu  more  capital  and  creating  a  greater  vawe 
OI  annua!  prodon  than  any  other  Kroup,  except 
iron  iti  1  -Teel. 

Expedients  of  the  Colonist*.— Our  fore- 
father* realized  how  important  i  ^v  i-  that  the 
colonists  should  learn  to  clothe  themMrlves 
They  resorted  to  all  sorts  of  expedients,  some 
of  which  smack  ttroi«ijr  of  state  sociahnns,  to 
cyvercome  the  diflknitics  in  the  way.  They 
ofTercd  lountie*  to  increase  the  number  of  Uieep 
and  promote  the  jrrowth  of  flax.  In  Massa- 
chusetts laws  were  pas  id  m  iking;  it  r  itiijxil 
son.  that  each  famil>  -honil  -in  i  i::\vtt 
quantitN  of  >-arn  every  yr.ir  ■imIit  i->-  !;.i!;ii>  of 
hvuvy  fines.  Gradually  the  household  textile  in- 
du>tru>  assumed  an  importance  which  alarmed 
the  mother«CQvntr>'.  and  the  Lords  of  Trade  at- 
tempted bv  >arions  restrictive  orders  to  pre- 
wnl  and  harass  a  development  which  threat- 
ened to  dotroy  the  colonial  market  for  the 
chief  product*  of  Ilntish  intl,;>"v  Parliament 
pa>»c<l  an  act  ici  1//4  which  wa*  shortiv  after 
the  Arkwriijht  inventions  had  iiiaiJKurat'  i  'In 
moilcrn  factory  N>-tim  —  forlidding  the  cx- 
p<..riatiwn,  under  heavy  penalties,  of  any  of  ibc 
machines  B>ed  in  the  cotton,  silk,  woolen  or 
hnen  mannfacture.  Tliis  statute,  which  re- 
mained III  force,  with  certain  |||o<fifications, 
until  184?.  wa>  evidence  of  a  puerile  hope  that 
the  Kn^l'.^h  people  could  keep  the  fruit>  of 
invcntue  ^:cniu<  In-ittlcd  up  in  their  little  island, 
while  Knf;!and  permittc<l  her  sons  to  Carzy 
their  invcoUve  idca^  across  the  water 

First  Woolen  Factory.— Slater  hrottgbt 
here  his  spinning  machiner)*  ideas ;  in  the  same 
way  Anhor  Scholfidd,  three  years  later,  invented 
the  first  w.n«I-card-.iiR  macliine.  which  he  Ixiilt 
anil  p»it  into  v)per.i:n.ii  at  Byfield.  Xfa>s  .  in  |7"M. 
thiix  fixint;  the  d.ite  of  the  I'CKitniing  ^if  the  iac- 
tnr>  manufasturc  ol  wo*^!  hy  machjr'^r  oper- 
ated h>*  power  in  the  I'mted  Siairv  \in.  ncan 
machinists  and  insentors  did  the  rest.  It  is  not 
to  W  denied.  howe\er.  that  the  Englidi  *4atvte 
did  retard,  cml  arras,  und  make  tr«My  ditficuh 
(he  c.*t;\  de\el<ipmttit  oi  our  textile  lactone* 
■A  iiiiturv  awo  the  American  textile  industries 
%\<rr  fj>tlv  !'•)  vears  >'ehind  th'<»e  of  t  irr.it 
r.i:-..iti 

Step*  of  SwHofaoioa.— It  would  be  interesting 
in  foil  iw  the  evolution  r>f  the  household  indits- 
trv.  I>y  viem-  and  Rradital  steps  tMo  the  hsRhty 

i.fk'^ri)/ed  f.ni'irv  sv>tem  ot  -Amcrim  lf»-«lav. 

Iir-'     ..'••c  iht    f<  :  ..'ii' H  .r  h- >•  if  fulling:  null  iililc/ 
it:^  liu  iriiTvih  •<r\ic<«  ot  the  a<l).»i  ftil  <-triMm. 
an '!  T'  '  .  .      .•  'Si   h         \v  i  •  *   ,  t  t^r  l.i  f  h  ,r  <  Ilill- 

ttu:  4i:<l  l)t  -Uiy>U  the  cli  th^  and  I  l.iiikets  accu- 
ni' 'aud  hv  iht  ln*v  *lv,t'i:<  . luni  k:  the  long 
Winder  evf?  tvK*  Ihcn  the  c.*rdinit(-m«ichme  wa« 
added  t«  the  tuihni£-mill;  the  Urmers  fur  gules 


af-out  brought  their  wool  to  he  convert*^  i-"- 
rolls    ready    for    the    spinnine-w  hee!  ^-t-r 
Slater  had  -urrcssftiltv  applied  »he  ^rk*- 
invcntioti  to  the  sninmnR  .  f  cotton  a»  Pawt^idw*. 
here  and  there  throuKhout  New  F.mfJaitd  btrle 
orins  gradually  appeared  which  sp^m  ho«h  <tM- 
100  and  woolen  yams  hy  water  power  Hxft4- 
looms  wm-  -till  n-.cd  m;  a"'   "f^rse  milK 
1SI3.    vvluu   lljc  tr  sriiTui-.   n!    i    f*.virer-'.  .-i-- 
Fr;i:,i-i-  C  Lowell  K  1   v.  ;)■'■  trildint: 
\\  altham  cotton  factory  hy  the  Bo»1^•n  Minsi- 
faciuring  Company,  and  the  Ameriran  'eT^rile 
mill  first  took  on  the  characteristics  which  bjie 
since  incriasiagly  (hstingiiithed  it    Piwrr  apifr 
ning  and  weaving  machines  were  rapidly  a^ 
plied  to  the  mairafacture  of  wTMdens.  ai*d  tt 
Kan  to  lie  seen  that  the  household  marut  Tr-are 
of  textiles  was  disappeariner  f>«fi->re  the  ^'r:,Tr 
eroti'jmv  .ir.d  i;:;,  iri;  ;>   >     -he  factot-y  s^.  — 
The  transition  wai  not  rapid,  and  the  up*  »M 
dow  ns  of  oor  first  textile  nulls  were  mnnrr  itt 
and  discouraging 

Wer  of  ISlt^Tbe  oothrvak  of  the  XVar  M 

1812.  and  the  n<'>n-interco»irve  acts  ar.d  tr-' 
which  preceded  it.  were  the  most  potent  fic:.  - 
it;  completing  the  transition  The  total  sn>>-n- 
sion  of  importations  threw  our  people  suddr"'. 
ujx'n  their  own  rc-ourccs  for  their  ir.tiri-  »a|if>.\ 
of  clolhintt  rottoo  and  wool<.n  m •]'.-,  i»e»T 
quickly  huilt.    High  prices  a»d  the  promiM  of 

quick  forttroes  drew  many  mcu  with  httle  of  no 
knowledge  of  mamifaetnrtnff  into  the  fia«ne«« 

.Ml  went  well  enough  until  the  war  ended  .  t'^rr 
followed  collapse  and  ruin     The  work  <'•'■  "a". 
the  solid  foundations  of  textile  marmfa.  r-:r 
had  all  to  he  done  over  a^ain     Inip  rtri 
toils  and  woolens  a^ain  in\  ade  "  '  '    rr,  irk^-'  .» 
a  rush,  and  the  domestic  manufuturtr- 
it  impossiMe  to  cnmp<tc  with  tbfm  n-hrr  it: 
quality  or  in  price.  Labor  wa«  wulotlcd  «sJ 
hard  to  get;  Knowledge  and  experience  nenr 
sadly  wantiuK;  machinery  was  clum-y  and 
frcinr;  the  country  v\as  po\ cr'.^ -strivken.  atJ 

trade  and  the  national  finances  thortm^y 

di;  moralized 

First  Protective  Tariff.— Then  fir»t  legau 
the  great  battle  in  rrtrtgre-^i,  which  was  tirac*^ 
more  or  Ic»s  mtrrmiitentf)  ever  sinrr.  f^r  Uw 
protection  of  the  domestic  mar.nfadore*  N 
means  of  tariff  laws    The  Tariff  Art  of  1*1* 
-  the  first  of  thr  serifs  in  which  the 
»*f  protef-rinri  was  r<-  .  irrized  m  the  ra'i  -  \<l 
as  .:  dis'iiKt  j>nrp  -c  .  t  the  law,  roiij  :t;'l\ 
the  raising  ot  rcvtnue  —  w.\^  ini>rh  nmre  tJ«or> 
aMe  lo  the  cottc  n  than  to  the  wf^  uunofac*^ 
ture.  lierause  it  apolied  the  miniminu  phnrsgk 
to  cotton  cloth«.  which  was  m  effect  a  ^toiiK 
•liiiy  oi  6'.4  cents  a  yanl.  while  the  s.imple  »i 
^  .il  irem  rati-  <>i  2?  I«  r  >  i  nt  was  applied  .rrr 
erally  to  woolen  ki'iods     From  the  date  o?  -.Ha: 
law  the  cotton  roantifacture  l^xan  a  healthv  iJe 
vi).  pment.  and  it  naturally  much  ta»ter 

than  the  wool  manofactorc  The  later  tani-i 
were  in  like  degree,  as  a  rule,  more  ia\or«Mt 
to  cMtMi  than  to  woolens;  pasiUljr  owmg  a»  ite 
fart  and  partlv  to  other  cilts.  fudi  aa  ^ 
much  more  delicate.  i  "mplirated  and  experiw^t 
<HHru?iiins  tncidetit  ;o  the  latter,  the  co'W 
n.Jtititactiirr  l..is  all  time*  excet*t  rtuniw  'S* 
1  ivil  War  »hi'»u  a  Kreater  prosperity  as^J 
the  whole  a  oK»re  rapid  d'-\e!opmr«  than  »t* 
filter  induvtry.  B^it  in  hnth  induMnss  fee 
Buny  years  ti  wa4  an  u^hiU  Mtuggle  a^MI 
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great  odds.  Few  fortunes  were  made;  many 
were  lost,  and  the  courage  and  tenacity  of  those 
nrly  textile  nnnufactttren  deserve  to  be 
ranenibcred, 

Fraa  18S0l>-Iii  tbe  last  half  of  the  19A 
ctntiiry  there  was  an  increase  in  the  vahie  of 
products  of  al)uut  six  times,  and  not  less  than 
10  limes  if  it  were  possible  to  measure  this 
product  by  quantity  instead  of  by  value.  Even 
the  laigett  figure*  oamey  an  inadequate  idea 
of  .the  relative  inqtortance  of  oor  textile  mills 
in  the  industrial  economy  of  the  nation,  for 
these  mills  supply  the  materials  for  a  great 
group  of  subsidiary  factory  industries,  such  as 
the  wholesale  clothinu  mamilacture.  the  shirt 
manufacture,  etc.  V\hcn  we  aggrcRate  these, 
and  add  to  them  the  vahie  of  tne  products  of 
the  linen,  jute,  hemp  and  bagging  mills  of  the 
country,  we  find  that  the  proHuct  of  our  textile 
mills  is  larger  in  value  than  that  of  any  single 
line  of  related  industries,  iron  and  steel  ex- 
cepted. The  products  of  the  textile  mills  and 
the  factory  products  growing  out  of  them  are 
equal  in  value  to  more  than  ime-ninth  of  all 
our  manufactures. 

Machinery  and  Diminished  Coat. —  The  de- 
crease in  the  cost  of  goods  during  the  last  half 
century  has  been  one  of  the  most  striking 
phases  of  the  development.  This  decrease  is 
due  in  some  measure,  of  course,  to  the  de- 
creased price  of  the  raw  materials  from  which 
they  are  made;  but  in  even  larger  measure  is  it 
doe  to  the  remarkable  advance  in  the  methods 
of  manufacture  —  to  the  new  and  more  perfect 
machinery  employed,  in  the  invention  of  which 
American  meehnniral  genius  has  contrilMilcd 
certainly  as  much  as  that  of  any  other  people, 
and  perhaps  more.  All  the  fundamental  in- 
vcnttoos  in  spinning  machinei^  were  of  Eng- 
lish origin;  so  was  the  combing  machine  and 
the  power  loom.  The  English  have  a  remark- 
ahle  record  in  this  respect,  and  the  French  and 
he  (icrmans  have  also  done  miuh  in  the  in- 
vention of  labor-saving  textile  machinery.  Hut 
the  American  record  may  be  shown  to  surpass 
them  all.  The  wool-carding  machinery  of  all 
countries  owes  its  chief  improvements  over  the 
machines  of  a  centunf  ago  to  the  invention  of 
John  Goulding  of  Worcester,  Mass.,  whose 
patent,  dated  1826,  dispensed  with  the  splicing- 
1  illy  and  produced  the  endless  roll  or  sliver. 
Michel  Alcan,  the  distinguishc  i  i  rcncb  writer, 
describes  it  as  *'the  most  important  advance  in 
the  wool  manufacture  of  the  19lh  century.^  It 
was  not  a  step,"  he  says,  "but  a  flight*  The 
modem  cotton  spindle,  making  10,000  revolu- 
tions a  minute,  is  an  evolution  of  our  own 
mechanics.  It  has  been  shown  that  the  saving 
effected  by  the  new  forms  of  spindle  invented 
and  adopted  in  the  United  States  since  1870, 
when  5,000  revolutions  a  minute  was  the 
average  speed,  has  lieen  more  than  equal  to  the 
capacity  of  all  the  warp-spinning  machinery  in 
u<^e  in  this  rfnm;r\  in  tlial  \r:ir.  and  tn-daymore 
than  three  times  as  inmh  warp-yarn  i--  spun  in 
the  United  States  as  ni  1S70,  a  rate  of  increase 
without  parallel  since  the  earliest  introduction 
of  the  cotton  manufacture.  The  Lowell  loom 
was  the  first  successful  application  of  power  to 
the  weaving  of  cotton,  ilie  Crompton  loom  to 
the  weaving  of  fancy  woolens  and  the  Bigclow 
loom  to  the  weaving  of  carpets.  ^'Not  a  yard 
of  fanqr  woolens,*  wtote  Sanmel  Lawrence, 


"had  ever  !)ccn  woven  by  power  looms  in  any 
country  until  it  was  done  hv  George  Crompton 
at  the  Middlesex  Mills  in  I'm"  Every  carpet 
ever  woven  was  woven  by  tiand  until  the  power 
loom  of  Erastus  Brigham  Bigelow  revolution- 
ized the  industry.  Beyond  these  fundamental 
machines  the  American  mechanisms  for  cx- 
petliling  processes,  for  automatic  devices,  f<ir 
dispensing  with  intermediate  help,  have  been 
so  numerous  that  they  have  completely  trans- 
formed the  modus  operandi  of  textile  mills 
throug^ioat  tiie  world.  These  mechanisms  are 
more  generally  in  use  to-day  in  the  best 
American  textile  mills  than  in  those  of  any 
other  country.  So  far  as  mechanical  erjuip- 
ment  is  concerned,  our  best  mills,  whether  cot- 
ton or  woolen,  arc  fairly  equal  to  the  best  in  any 
foreign  country.  It  does  not  follow  that  textile 
manafacturtttK  is  done  here,  as  a  rule,  with  equal 
economy  in  cost. 

Mills  and  Equipments.—  In  structural 
e(|uipment  the  modern  .American  mill  is  in  some 
respects  superior  to  the  average  foreign  mill. 
It  is  not  so  massive  a'structure,  nor  so  solidly 
built,  bride  being  used  here,  while  the  English 
generally  use  stone;  hut  in  the  lightness  and 
airiness  of  its  rooms,  in  economy  of  arrange- 
ment and  in  general  completeness  of  equipment 
and  care  for  the  comfort  and  convenience  of 
the  operatives,  it  is  usually  superior.  The  lesson 
is  fast  being  learned  by  our  textile  manufac- 
turers that  in  -these  days  of  close  com^tition 
and  smalt  profits  successful  manufacturing  re* 
quires  that  buildings  shall  be  of  the  latest 
design  and  the  most  appro\  ed  management,  an(i 
that  machinery  shall  not  only  be  modern  in 
make,  with  every  latest  improvement,  but  must 
also  be  kept  in  perfect  condition  by  constant 
renewal  Many  parts  of  the  machinery  required 
for  the  equipment  of  our  textile  mills  are  still 
necessarily  imported  from  England,  1>ccausenot 
made,  or  less  perfectly  made,  in  the  United 
States  Our  machine  manufacturers  have  been 
advancing  as  rapidly  in  recent  years  as  the 
textile  mills  themselves,  and  the  time  cannot 
now  be  far  distant  when  every  new  mill  built 
in  Atnerica  will  be  equipped  tfiroughout  with 
American-made  machinery.  Rut  here  again  the 
United  States  shows  a  firm  grip  .and  exports 
have  reached  beyond  the  million  dollar  mark. 
Textile  machinery  in  1914  was  being  made  in 
241  estahKshmcnts  valued  at  $30,437,()8<)  In 
that  3fear  machinery  was  exported  to  the  value 
of  S1.30e.O48. 

Variety  of  Fabrics. —  The  .American  textile 
mills  now  supply  practically  e\cry  \ariety  of 
fabric  made  in  the  world,  with  ihc  exception  of 
linens  and  the  very  finest  grades  of  other 
fabrics.  Great  sums  of  money  have  from  time 
to  time  been  invested  by  daring  manufacturers 
in  constructing  plants  for  the  manufacture  of 
linen  fabrics.  The  result  has  often  been  dis- 
appointment and  failure.  These  obstacles  are 
climatic  in  the  fir.st  instance,  ilax  being  a  fibre 
which  requires  more  moisture  than  any  other 
for  its  successful  manipulation.  .Again,  there 
is  difhculty  in  obtaining  a  home  supply  of  suit- 
able raw  material.  Years  of  hign  protection 
have  failed  to  persuade  the  American  farmer 
into  growing  flax  for  fibre.  The  history  of  the 
linen  maiuifacture  in  riiher  rinintriis  ^e^■ms  to 
establish  the  fact  that  it  is  the  one  textile  manu- 
facture likely  to  remain  segregated  in  a  few 
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localities  like  Holl.iiul  iinil  Ir«  '.iin1,  win  re  the 
fifirc  is  grown  on  ilic  ^pol,  where  the  rlimatc  is 
peculiarly  adaiiiecJ  and  where  Uie  help  has  ac- 
quired an  expcrrness  horn  of  generations  of 
cxpertcnre.  Moretncr.  linen  is  the  one  textile 
the  consumplion  of  which  has  nol  apprrrial)ly 
increased  with  the  ^:rowinikir  perfection  of  textile 
marhiiKry,  The  other  t  l  i<  s,  U  ^.  di'iirult  ii. 
handle,  more  snsceptible  u>  rln  ip  nunipu).iiion, 
conlimi.illy  encroach  npon  its  u>cs. 

Silk  Industry. —  IVrhaps  the  most  striking 
contr.tvt  to  our  experience  with  Hnen  is  that 
aflurded  Ity  the  silk  niaiuifactnrc.  At  first  si^ht 
it  would  apptar  that  this  nuisi  he  the  particular 
textile  industry  which  could  not  lloim  Ii  in 
America.  Since  last  century's  whirivMiid  of 
sj>ecn!alivc  mania  to  cultivate  the  silkworm 
which  swept  New  Kn^iland  in  the  thirties,  and 
wrecked  the  fortunes  of  many  too  creilulous 
fanners,  we  have  settled  down  to  the  convic- 
tion that  America  cannot  jrrow  raw  silk  in  rom- 
petition  with  '  f  nin,  I  n  ti  m  l  Italy.  More- 
over, the  silk  maiiulaciuii ,  like  the  linen,  has 
alw3>s  heen  highly  specialized  and  localized. 
The  citv  of  Lyons,  in  France.  ha<l  w»ll  nigh 
monolKilized  the  manufacture,  M>  far  as  it  had 
escaped  from  the  hand  processes  of  the  Kastcm 


(irain  dre-^  silks  was  then  started,  and  »:  'Jk 
present   time   brocaded   silks  and   satjnj  ur 
manufactured  on  a  iar^e  scale :  indeed  there 
is  no  form  of  fabric  into  which  siBt  ca«m 
which  Ss  not  now  prodticed  in  srreai  rmt^ 
r.speciall  .   H'  teu  ortin  h;i>  I  <'rn  thi-  recei]'  y. 
\elopmtni  in  ihc  inaiuit^tLUur        s<!k  pluTh-* 
..till  .,1!  varieties  of  upholstery      >       Th-  \i  ■• 
of  home-made  <;t!k  irood?  was  in  IHlJU  juM  »h 
equal  to  ili<   tHrtiLti  \.thic  of  the  goods  w- 
ported.   In  1890  the  product  had  so  gnnni  (t»t 
it  was  nearly  douhle  the  vahie  of  the  inipnr" 
and  more  than  douMe  the  s.il  u  i.f  ;he  proh^ 
in  IS}<)     DuriuR  t?i<  nexr  <!,  r;,iii  the  rate  .jt  ;n 
crear-i  v,      .icci  leraii  'l.    In  I'.iu  i -on  is  the  li'^ 
est  silk-rd»l>on  mill  in  the  world.    Another  rr.. 
in  that  city,  an  outgrowth  Of  the  little  mill  t.per- 
atcd  by  John  Ryle,  covers  an  acre  and  a  halt, 
and  can  nowhere  be  surpassed  for  sice  or  em- 
pletencss  of  equipment.    Sec  Sii-K  and  S  « 
iMUSiiiv    (History   of   the   Industry  in 
L'tiilcd  Slatrs) 

The  rnns']mi)ii(in  nf  raw  silk  in  recent  >riT, 
\-   .IS   l..l]..\\^    (III   jx.utids)     1914  2^0JIiJ' 
im  17.729^;  1904,  11,57^783;  im,  ^M.- 
770.  Siatisitcs  of  the  fidt  tednsiry  m  fKc; 
below: 


tsTAauamuMts 

WseM 

Vt>m-4 

1*14 

«ca  

lot.  170 

I3ie.ttn.ooo 

153.150,000 

•47. 100.000 
M.SfO.OOO 

«144.4«.OeO^ 

tl, (lions.  The  skill  .i' *!  r.i^ti  i  f  generations 
ha\c  Ikcti  concentrated  tipon  tlic  production  at 
these  centres,  ot  falirirs  which  in  heauty  of 
design,  in  richness  of  coloring,  in  delicacy  of 
workmanship,  alone  among  the  fabrics  made  by 
modem  machinery,  rival  tlie  ^plrtT'l:-r>  ..f 
mi  dia-val  textile  art.  Knw'land  has  lor  ctntuiies 
striik^'Ud  in  vain  to  place  her  silk  manufac- 
ture on  e<iual  terms  with  it.  Nevertheless  we 
have  built  up  in  America,  in  the  last  4^  years, 
a  silk  industry  which  amonp  machine-usinR 
iMlioiis  is  second  otd>  to  that  of  France,  and 
IS  |o-i!.i>'  snpplvini?  oui  in  ijile  with  the  hulk 
of  the  silken  I'al'rics  crmsniaed  hy  them  W'e 
o\M-  this  j»rcat  achievement  lartjely  to  the  enerjO' 
and  the  genius  ot  the  Cheney  family,  father 
and  sons,  of  South  Manchester,  Conn.  The 
Cheneys  K-Kan  the  manufacture  of  spim  silk 
nearly  half  a  renttiry  ac;o  Alwut  the  same 
unie,  John  !\\le.  sorutimes  called  the  father 
of  the  Xmcru  iii  silk  indiislrv,  had  hecnme 
superiiiiendent  of  «  li'lle  silk  mill  in  I'aterson, 
N-  y,  which  he  afterward  purchased  and  g^radu- 
ally  enlarged.  At  first  irwing  silks  only  were 
UMde,  dun  ril'i'-iis  werf  .idiled.  and  in  IH42 
Mr  K\le  hiiih  a  imtnf'er  of  looms  f.)r  silk 
1  (  ("Is  !?■>  I  -  --  to  Ik'  siircessfully  oper- 
.iied  III  Amr-ric.i  :  .  "1  the  indMslry  in  all  its 
l>r;inihe^  has  siirr  developed  so  rapidlv  there 
that  f'aicrson.  which  calls  itself  the  Lyons  of 
Atnerica.  nf»w  ocenpirs  tn  this  indti5tr>'  the 
same  rvhrion  fli  it  F.ill  Rivtr  dors  to  the  cot- 
ton m.iiinfncin' >  i:  !  I 'In  Indi  Irilil;i  lo  the  wool 
ri;.ii;r  :  .1.       (  lln    f  n  :l  \\  nr  the  hieh 

dutiiN  sunniiaied  the  silk  intiustry  and  diversi- 
fted  it>  product.  The  making  of  plain  gros- 


Oilier  important  statistics  in  the  silk  tnduvrk 
are  the  following:  Amounts  of  spindles  tii  ont 
Throwing  (raw  silk)  in  1^14,  677.«aN>:  p**- 
6J7,5<D ;  1904.  624.686 :  1 89P.  442. 4 1 H  s  rimmn . 
and  Twitting  in  1914.  2.02.1.491;  |0<f)  l.f>47.41« 
Sf<inniftg  of  Spun  Silk  in  l'*i-4  \072>\  :  I'**' 
l.^l..vl7.'  Thrown  and  spun  silk  m  l***!  arl 
amounted  respectively  to  $iJMiUD  ati 
$1,213.4VJ. 

vacm  1014  too* 

40inchMM-lM   M.43t  3i.4Ml 

Ovrr40inclM>   44.S4*  .1S.?I4> 

VHvet   2.$U      I  .  19ft 

Ri1''«'n    II. .SSI 

J.^opiarrl  IfV'TVi  ft  *7«V  H  ORS 

Cotton. — In  the  textile  industry  Kjog  Conea 
still   maintains   supremacy.    Ami   the  I'wird 
States  holds  a  proud  position  aflnotnr  her  trr- 
low-nations.    The    indtistry    has    «hoi»-n  j 
marvelous   prowth   in   the  last  quarter  •  :  j 
century,  hut   the  cent  res   of   production  hjv 
shown   frequent  rediifii  in   of  oi:tpui  in  r  „ 
vidual  mills  while  colUci  vely  the  ad>';iner  lu' 
been  aiTRressivelv  steady.  The  first  cot  tor.  e  ;> 
were  in  New  England  but  by  \9tO  indv- 
ti^'  bad  spread  Into  scattered  scrtiotis  m  i* 
shown  by  the  following  table  which  eives  Vr* 
1-lnKland  52  per  cent  of  establish meult.  »4 
per  cent  of  spindles: 

Cotton  M\Nt  KACTV»ES  IftIO 

1  SI  vfil  isKMirs-rs         fi  tK!'i  .U  Spt-i.tl»-i 

Ni  V  K-,^;  m  ;.  s:;     ^m.^im  non  s  uno  ouo  g^*  •»« 
>fi'tii»sutc«,         sr.ioo.one  i.ooo.ow  j» 
&'<4th.  1S9   4i.9m.ooo     joo.ooo   «  i«r » 

WvU.  33   T.9KI.00O        40.000     I  «i  «•* 
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This  New  EtiRland  industn,-  was  centralized 
in  Massachusetts  and  Rhode  Island  and  fac- 
tories were  Rroupcd  larKrcIy  at  Providence,  Fall 
River  and  Lowell  with  Manchester.  N.  H.,  also 
prominent  and  Philadelphia  the  largest  cotton 


A  general  survey  of  the  progress  of  the 
United  Stales  in  its  cotton  industry  is  best 
told  by  the  statistics.  Thus  we  have  (or  woven 
i;oods  in  scjuare  yards  and  values  the  follow- 
uiR  figures 


1899 

1904 

1909 

1914  ub 

4,4SS.«05.418 

S,0S6. 779.590 
$.ii7.5JQ.6i6 

6.267.561.279 
St47. 167.319 

6. 810. 712.349 
$488,728,054 

manufacturing  city.  This  before  the  Civil 
War.  The  geneijal  technical  growth  up  to 
1800  has  been  briefly  given  above  (more  de- 
tails of  machinery  can  be  found  inuler  title 
Loom)  with  its  greatly  itiiprovcd  machinery 
inventions  thus  allowing  larger  output  per  man 
power,  higher  wages,  and  comj)Ctitiun  with 
European  imports.  But  the  radical  changes 
occurring  in  the  industry  are  shown  by  the 
fact  that  Xcw  England's  570  establishments  in 
1860  had  fallen  to  308  in  1905.  though  the 
number  of  spindles  had  increased  from  3,859,- 
000  to  13.911.000  in  those  years  from  the 
tendency  of  the  smaller  factories  to  lose  ground 
and  the  rapid  growth  of  the  more  prominent 
and  highly  capitalized  mills.  Then  came  the 
sudden  mushroom-like  growth  nf  the  Southern 
mills  and  the  Northern  cotton-mill  owners 
feared  that  their  industry  was  threatened  by 
the  competing  field  with  its  low-priced  labor. 
From  to  1905  we  get  the  following  statis- 

tics which  show  that  the  advance  of  the  North- 
ern industry  maintained  a  healthy  advance: 
Valijkok  Pkoditt. 

1890  1900  1905 

Pall  River   t24.9iS.0O0  $JV.i86.000  $52,538,000 

Kew  Bedford. .  .  8.  IKS. 000  I6,74«.<MHI  22.4)2.000 

Lowell    ifl.rw.oon  t7.(»46.0(H»  1<>.  W4  ooo 

Mmehester   lo.9.S7.om)  li.7i3.oi)0  1 4 . 360 .  im^) 

P«wtucket   3.9.S5.00O  5.(>35.(l()0  10.099.000 

LawTvnce   6,047,000  8.I5t,fK)0  .S.74.'i,0O0 

Tiunton   2.748.000  4.593.000  ft.l41.0(»0 

New  EnsUad.  .  tlSl.112.000  $191,690,000  $224,072,000 

The  number  of  establishments  in  the  South- 
ern States  in  1860  was  165;  by  1900,  550  and  of 
much  larger  size;  and  the  table  following  shows 
the  extraordinary  growth  to  1910: 


Other  interesting  figures  are:  The  cotton 
consumption  in  the  textile  mills  in  pounds : 


1914.. 
1909. 
1904. 
1899. 


.2,679,934.778 
2.465.225.572 
1.981. 804, 446 
1.923. 704. 600 


Cotton  manufactures  in  1914  were  valued  at 
$701,300,133;  in  W)  at  $628,391,813;  I'AM  at 
$450,467,704;  1899,  $339^)0,320.  The  equip- 
ment of  spindles  producing  the  above  output 
was  in  1914,  30,8R7,4«0;  19U9,  27,425,6ftS;  I'XM, 
23,195.143;  1899.  19050.952.  These  were  used 
on  the  following  number  of  looms  (all  classes) : 
1914.  676,«)1:  VW,  665.(W9;  I'XM,  559^; 
1899,  455.752. 

Improved  Spinning. —  The  improvements  in 
spinning  have  been  so  rapid  since  1870  that 
most  of  our  large  corporations  have  teen  com- 
]>elled  to  replace  their  spituiing- frames  two 
or  three  times  in  that  interval.  A  similar  state- 
ment c.nn  be  made  regarding  no  other  branch 
of  textile  manufacture;  and  it  is  probably  true 
that  if  the  American  woolen  mills  had  been 
forced,  as  the  cotton  mills  have  been,  to 
abandon  machincrj*  as  soon  as  it  became  in 
any  decree  obsolete,  their  ability  to  face  foreign 
competition  wotild  be  more  nearly  in  keeping 
with  that  shown  by  our  cotton  manufacturers. 

Large  Corporations.—  The  conditions  here 
narrated  havv  ihrosvn  the  cotton  manufacture 
mure  and  more  into  the  hands  of  large  cor- 
porations, which  now  almost  universally  con- 
duct it.  The  wool  nianufacture,  on  the  other 
hand,  while  it  numbers  some  of  the  greatest 
corporations  in  the  land,  is  still  largely  in  the 
hands  of  individuals  and  partnerships,  and  the 
bulk  of  the  mills  are  comparatively  small  in 


STATS 


South  C4WT>lifMi....>;. 

North  Carolina... ... 

tJClTKUl  

AUbaima  

TMnMMe  

Vtnnnm  *  • . 

Miaamippi  

Tews  

An  other... 4W....V 
f  1 

Total  


Estahli<ihnicnts 

Spindlei 

Loooif 

1880 

1910 

isno 

1910 

1880 

1910 

14 

14$ 

82.000 

4.019.000 

1  .TOO 

88.4J7 

49 

292 

92.000 

3.174.000 

1  .SOO 

.SO.  979 

40 

139 

IW.tMK) 

1 .939.000 

4 ,  .100 

35.0(10 

16 

61 

49.000 

917  OOO 

90fl 

l.^.«^< 

16 

29 

V,  oon 

293,000 

800 

4.391 

8 

14 

4I.00<» 

3N.O00 

1..W0 

8.694 

8 

19 

19.000 

177.000 

600 

3.!Mf> 

2 

16 

3.000 

11 2. OOO 

100 

2,.ni 

11 

1* 

37.000 

241.000 

600 

2,943 

164 

731 

561.000 

II.2J1.000 

12,300 

212,272 

The  product  of  the  Sonrhern  mills  has  been 
chiefly  coarse  yarn  and  cldh  while  ihe  Norih 
bas  maintained  its  hold  on  the  finer  goods,  and 
it  still  produces  great  output  of  coarse  goods. 


•  N"t  in  lu-linii  Ini-e.  tape.  wftrWnd  and  "  f>ther  entlran 
t>p"liitts."  wliicli  Kivc  ftn  ti'Mcl  v.iluc  $44,186,551  fi>r 
1914;  $36,9.16.969  for  1913;  $20,454,297  for  1904.  and  $25,- 
297.385  for  1903. 
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csmdty.  The  more  reomt  temlcncy  in  the 
wool  manufacture,  tor  obvious  reasons,  is 
strongly  ill  the  dircctioo  of  tlw  ooipotate  lorm 

oi  manaKenivnt. 

Fine  Cottons. —  The  quantity  of  fine  cotton 
goods  made  in  American  mills  continues  to  be 
very  small  in  cumpi^ri!>on  with  the  whole  pro- 
(hiOMMv  and  in  the  bulk  of  our  coosuniPtioa  of 
this  dass  of  cottons  is  still  imported  So  there 
is  ample  room  remaining  for  fiirthi  r  iIim  !  ji 
ment  of  the  American  cotton  maiuiiacUirc. 
Into  this  field  wc  are  entering  wiili  rh.ir.n  !cr- 
istic  Yankee  encrg>'.  \\  iihin  comparatively 
few  vears  mills  have  been  successfully  estab- 
fishea  in  New  England  which  spin  yams  as 
fine  as  Nos.  150  or  290;  and  there  are  mills  at 
Kcw  Bedford,  Taunton  and  elsewhere  which 
make,  in  wonderful  variety,  fabrics  as  delicate 
in  texture  and  as  artistic  in  design  and  coloring 
as  any  which  reach  this  country  from  the 
machine-using  nations  of  Europe. 

WooL, —  Ine  range  of  products  made  in 
American  wool  factories  is  as  wide  as  the 
multiform  uses  to  which  this  most  valuable  of 
all  the  fibres  is  put.  They  divide  themselves 
naturally  into  four  great  groups,  leaving  the 
hosiery  and  knit  gonds  out  of  the  classification  : 
woolen  mills,  worsted  mills,  carpet  mills  and 
feltine  mills.  There  are  the^  various  sub- 
classincations  of  spinning,  weaving,  dyeing  and 
finishing  mills,  althou^  as  a  rule,  all  these 
separate  processes  of  the  manufacture  of  wool 
continue  to  he  carried  on  jointly  in  this  coun- 
try, as  the  related  parts  of  the  one  operation  of 
nannfactniing. 


men  who  find  the  ultimate  market  for  aO  ikr 

specialists  who  have  been  thus  employed  npua 

ihe  goods  In  this  specialization  of  the  di!- 
fcrent  branches  ot  the  v^ork  exists  ihc  chit- 
aetcriNiic  distinction  t>civvcen  the  .A.mencu 
aii<l  the  foreign  textile  mills  ut  tt>-ila«.  In- 
ve^ugaiion  appears  to  show  thai  the  £jigluh 
nwibod  i»  far  tuperior  to  the  American,  and 
that  ultiraately  we  must  gravitate  into  tb« 
former,  if  we  arc  to  cut  nii>  u^utc  in  c  m- 
pctition  for  the  worlds  market  Ihc  maruti  - 
turer  who  devotes  his  uholc  cncrw'ics  :  ar« 
particular  thing,  and  studies  to  do  that  one 
thing  as  cheaply  and  as  well  as  it  can  he  di  r.t, 
can  do  it  better  and  more  cheaply  than  the 
manufacturer  who  is  doing  half  a  doten  £ffcr> 
ent  things  at  the  same  time.  This  i*  no;  i 
theoretical  deduction,  but  an  axiom  t.  ur.-ieJ 
upon  pruli  ti^;r'i  c  xjn  r.ini  t.t  ,ind  cxpencnre 
Bradford  manutaciurcrs  who  have  tried  ^>«■•h 
methods  say  there  is  always  a  gain  tn  ecoooesy 
when  the  weaver  buys  his  ^ams,  instead  t 
spinning  them  himself.  Obviously  the  Encli'^ 
method  requires  a  smaller  investment  in  pUnt, 
secures  a  simpler  and  more  perfect  autotvcsnT 
in  operation,  involves  less  waste  and  av- 
the  accumulation  of  supcrtlin  us  raw  maters: 
The  American  woolen  mill  wa^  evolved  t: 
conditions  which  rendered  specialization  on^;- 
in.illy  impossible.  It  uas  situated  in  sobc 
isolated  spot,  drawn  thither  by  a  superior 
water  power,  with  no  railroad  to  fadliutc 
quick  transportation,  and  was  necessarily  a  ctm- 
plete  mechanical  entity,  however  crude  its 
machinery.  In  a  word,  it  nwt  perform  owkr 


Wool  MANUFAcrimES,  Incluoinc  Woistrds,  Fclts,  Caipets,  Etc 


1914 

1909 

1904 

Itm 

Q70 
20.»  71f. 
lOS  >RS 
S497.699.29J 
M.JS7.SW 
lM.MS.«9a 
464.aw.SI3 
S02.«S7.U3 

1  124 
209, m2 
>0J.02O 
1406. 205. S»4 

a7.Mi.eea 

J».4«l.04a 

M7.iie.9ia 

5S2.SOS.710 

1  .MJ 
1I»A.6<»9 

ftJ70.861.69l 
fO.70r.SM 
Ml.SOt.OOO 

MO.oM.eoj 

4aS.SM.0«S 

<  «u 

IM  'II 

tJio.irv 

SI.OM  M* 

tat. II*  tr 

X9».MS.4f4 
m.JSO  Kl 

Specialization.^  In  the  wool  manufaciiire, 
as  in  the  cotton  and  silk  manufacture,  we  have 
many  establishments  which,  in  comp^etenes>^  of 
stmcturiL  in  perfection  of  machincr% .  in  all  the 
details  of  mechanical  equipment,  and  in  sagac- 
ity of  management,  are  nowhere  in  the  world 
surpassed.  Indeed,  it  is  only  in  this  country 
that  we  find,  on  a  \ery  laru'e  M  ale,  textile  mills 
in  which  are  performed  all  the  separate 
processes  for  the  manufacture  "t  ereal  varie- 
ties of  goods,  lilscwhere  ihcv  have  learned 
that  the  greatest  economy  and  the  best  practical 
lesults  are  secured  by  specializing  the  processes. 
Thus  in  Bradford,  Kngland.  arc  enormous  e*- 
lalihshments  which  do  nothing  hut  comb  woul 
into  tops,  cither  on  commission  or  for  sale 
Other  great  mills  do  nothiuK  but  spin  tops  into 
yam,  and  generally  they  confine  their  opera- 
tions to  a  limited  variety  of  yams.  Still  others, 
buying  their  yarn,  devote  themselves  exclusively 
to  weaving  And.  finally,  a  fourth  cl.iss  of 
establishments  take  the  woven  gi^iods  .n  d  dve 
and  finish  them  for  the  merchants,  who  are  the 


one  roof  all  the  proce<»ses  ner(--ar>  to  cnvrn 
the  greasy  wool  into  the  fiiuslu  l  cloth  rea<S' 
for  the  market.  Thus  there  sprain;  up  all  >  \tr 
the  country  little  woolen  mills,  each  one  inde- 
pendent in  itself :  as  the  country  grew  some  of 
these  little  mills  became  large  mills;  other 
large  mills  grew  up  beside  them ;  gradtullr 
k'rew  I  en; U  s  in  which  the  wool  manutic'cre 
prcdominalCfl ;  but  conditions  weic  K  ng  in  ap^ 
pearing  which  tended  to  that  specialization  of 
proce-M  s  which  has  marked  the  Knglish  mefhsvJ 
from  the  very  inir'iductii>n  of  automj:ic 
machinery.  It  followed  that  the  American  miH- 
owner,  even  of  a  small  mill,  was  compelled  ^ 
make  a  variety  of  k,"  ii  ds,  in  order  to  ti»c  -p 
advantageously  all  the  cradcs  of  material  »h:'h 
grew  out  of  the  sorting'  of  his  wcx  1  N".i-i;raj'» 
he  could  not  produce  a  variity  of  prod'.ut*  i- 
cheaply  and  as  successfully  as  he  conld 
manufactured  one  particular  line  npoo  which 
his  whole  attention  was  centred.  Ttie^  hateti 
.if  manufacturing,  forced  up<  n  us  r  rigir..irt  Ijjr 
the  logic  of  the  situation,  are  tenacious  Vl'c 
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have  been  slowly  brcakinix  awav  from  them, 
l»ut  it  will  be  years  yet  before  it  is  possible 
fully  to  outgrow  tbcm.  In  Philadeliilria,  which 
i>  the  breest  eentre  of  wool  nuinufacture.  the 
progress  of  the  evolution  is  wry  percemiblc. 

There  they  have  v  p  m:;k;"r-:  yarn-maker';, 
dyers  and  Bnishcrs,  who  do  nuihing  else.  And 
the  result  is  ^parent  m  the  large  number  of 


the  home  market,  and  of  which  their  production 
has  been  enormous.  Many  of  these  goods  are 
woven  upon  a  eotton  warp,  iind  into  some  of 
them  enters  more  or  less  of  the  revamped 
wo<d  known  as  ^mioddy.*  We  have  much  to 
learn,  howtn-cr,  in  the  handling  of  'h\^  cI.tss 
of  materials,  before  we  shall  equal  the  ex- 
pertness  of  foreign  maaufaetorcrs. 


\\"<Kn.Kx  Gtx)t)s. 


Ectablisb- 

camcn 

Capital 

Coct  of 
OMteiUt 

.  - 

19U.  

1909  

501 
587 
792 
1.035 
1.311 
1 .990 

2  s'n 

1 .  S.S9 

5  2. 1hO 
72.74? 
68.893 
76.915 
86.504 
80. OS J 
39.252 

$107, 872, (XK) 
120.320,000 
140.i02.000 
124,386.000 
130.990.000 
96.096.000 
98.824.000 
28.119.000 

$J4.204.fKW 
22.575.000 
iS.HiS.OOO 
24.757.000 
26,139,000 
ZS.SM.OOO 
26.S7S,000 

$6J.6'>f.,0OO 
65. 65 2, Odd 
87,8Jl.O(X) 
71.012.000 
82.270,000 

100.846,000 
M,4M.0OO 

$10.?, sir,. 000 
107.119.000 
112,197.000 
118.430.000 
133.578.000 
lM.tO7.O0O 
61.8M.M0 

smalt  manufacturers  in  that  city.  The  small 
amount  of  c;ipitril  required  n>  equip  a  little 
wcavc-shcd  ptrmiis  enterprising;  i.iipcriii[eiul- 
cnts  and  opcrati\cs  to  start  in  business  fur 
themselves.  The  comparative  cheapness  of  pro- 
duction under  such  conditions  enables  them  to 
hold-  their  own  a^inst  the  big  establishments 
with  unlimited  capital  at  their  nark. 

American  Woolen  Specialties.  The  !>uTk 
of  the  small  wo'.A  m.uuitartuniitr  estalilish- 
ments  in  the  L'tiited  States  arc  woolen  mills 
proper,  as  distingiushed  from  worsted  mills. 
It  is  noticeable  that  the  number  and  product 
of  these  woolen  mills  decrease  from  census  to 
census  as  the  worsted  manufacture  gets  more 
firmly  established  here,  and  the  more  popular 
worsted  fabric  comes  into  wider  use.  But 
there  arc  certain  lines  of  woolen  broods  in  the 
manufacture  of  which  Amcncan  mills  have 
earned  a  world-wide  pre-eminence.  Prominent 
among  them  arc  flannels  and  blankets  of  every 
frade  and  variety.  The  American  wools  are 
peculiarly  suited  tor  these  goods,  and  for  many 
ycar.s  past  our  American  mills  have  practically 
-iipplied  the  home  market.  Other  mills  make 
d  specialty  oi  woolen  dress  goods  for  ladie*' 
wear  with  e(]iial  siuctss.  The  hulk  of  oiir 
woolen  mills  arc.  however,  engaged  upon  the 


Worsteds. —  The  worsted  manufacture  was 

late  in  geitiiig  lod^'mcnt  in  the  I'niled  Stales 
and  liai  betii  slow  in  assuminc;  proportions  com- 
mensurate with  its  importance  aliroad.  Early 
in  the  forties  there  were  two  or  three  large 
worsted  mills  erected  in  New  England  for  the 
production  of  worsted  fabrics  or  stuff  goods 
for  women's  wear;  but  the  manufacturer  made 
little  headway  until  after  the  close  of  the  Civil 
War,  and  it  was  not  until  about  1870  that  wc 
began  making  men's  wear  worsted  vJoods. 
Since  then  the  development  of  the  manufacture 
along  both  lines  has  been  phenomenal  In  the 
manufacture  of  fine  men's  wear  goods,  both  in 
woolens  and  worsted,  a  few  American  mills 
have  been  equally  successful ;  their  products 
sell  side  by  side  with  the  best  makes  of  foreign 
goods.  Another  obstacle  is  the  hit'h  cost  of 
labor,  which  counts  more  strongly  in  tine  wool 
goods  than  in  the  cheaper  grades  or  in  cottons 
and  silks,  because  of  the  much  greater  care  and 
skill  and  labor  that  must  he  bestowed  upon 
their  finishing.  Woolen  goods  are  from  carded 
wool,  worsted  from  comned  wool.  The  popu- 
larity shown  to  wor>teds  h,is  resulted  in  a  f^reat 
ijrowth  in  that  class  of  poods,  checking  the 
acK  .'inre  of  the  nianutactiire  of  w  (x>len  gOOdS 
as  IS  &hown  by  the  following  tables: 


WossTEp  Goods. 


VBAR 

EftlablUhmerts 

w  age-earners 

Capital 

Wages 

Cost  of 
Rtttefiil 

ViilMof 
product 

1909  

tS?»!.M.'  

ISM 

'• 

298 
924 
226 
i» 
76 
102 
J 

109.527 
111.012 
r.9.251 
67.008 
IS.803 
U,920 
2,37S 

S281,781.000 
295.058,000 
162.465.000 
i32.ltfS.000 
)0.474.000 
10.006,000 
3.230,000 

$51. 749.000 
47.152.000 
26.270.000 
77.075.000 
5.««3.000 
4.3M.O0O 
544.000 

$182 ,»01 ,000 
207.7Ki.Of>0 
109.658.000 
120.314.000 
22.014.000. 
14.308.000 
2.443.000 

$Q2.S97 .000 
HM.Hj;  .(MK) 
56.087.000 
43.239.000 
11.530.000 
7.7S2.000 
1.238.000 

manufacture  of  cloths  for  the  million  —  cassi- 
mercs,  beavers,  satinets,  cheviots,  etc.,  the 
cheaper  grades  which  enter  into  the  consumiK 
tioo  of  the  wholesale  clothing  houses,  goods  in 
irbicfa.  under  the  weidit  duties  of  recent  tariffs, 
mr  American  manufacturers  have  controUeo 


Felted  Wool. —  The  manufacture  of  felted 
wool  is  comparatively  small  here  and  elsewhere 
and  the  importations  are  comparatively  insig- 
nificant in  volume.'  Felted  wool  was  the  earliest 
form  into  which  this  fibre  was  mannfocMiredi 
the  primitive  races  discovering,  before  thor  had 
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Iramrd  to  spin  and  weave,  that  pcniliar  char- 
artrri'ilic  of  wool  which  cansi-s  it  tt.  ni:it  to- 
HClhcr.  Iiy  the  apj'licati'iti  (  i  lirat,  moisiiiri'  ai  il 
pressure,  into  a  firm  anil  -.mi  oth  texture,  sus- 
ceptible of  a  Kreat  variety  t  f  uses.  Modeitt 
machinery  has  utilised  this  peculiarity  for  many 
purposes  wfakh.  while  limited,  are  ecoiKMnirally 
important.  TaMceloths  and  floor  coveriuKS, 
and  hat'>  for  men  s  and  women's  wear,  arc  the 
most  nrdiii.irv  ;  Ittil  ihcy  arc  aKo  usi-d  for 
shot-  lniiis^;s,  vhiathin^  materials,  polishinv^  pur- 
p<iseN.  etc  The  hat  manufacture,  formerly 
ronfmed  to  wool  for  its  raw  material,  has 
found  that  fur  is  better  suited  for  this  use; 
and  the  processes  of  manufacture  are  so  difTcr- 
ent  from  those  em|)io>ed  in  spinning  and 
weaving  mills  that  the  hat-manufacturing  cs- 
taMi>hments,  in  ulixh  the  L'niied  State*  has 
:il\\a>s  hiiii  prt-iimiutit.  arc  not  ordinarily 
classed  amun^  the  textile  mills. 

Carpett,>— Perhaps  our  most  notable  achieve- 


the  base  of  alt  the  powcr-Inom  carpet-wrar~» 
tiow   done  it)    Kurope      Stifi'.criuent  jn>rr- 
have  v'reativ  improved  ihrm  and  havf  id'^' 
new  inventions,   snrh   as  those   for  mar-i 
Axminsters  and  Smyrna  rvgs.    By  tkcir  dk.. 
and  enterprise  the  American  carpet  anmHac- 
tnrers  have  not  only  retained  ne  eovtnl  e* 
their  own  market,  except  in  the  matter  of 
Kastem  handmade  rujjs.  hut  they  have  is  kkd' 
instances    ^ucce<isf  ully    forced    their  psodtl* 
upon  the  European  markets. 

In  T'U  there  were  97  estahHsiimfte  in  the 
United  States  producing  carpets  and  mc*  «f 
other  than  rags,  keeping  Jj,IOO  pervNH  ce- 
Ra^ed;  the  waRC-earners  numf>erea  3IJ09  »•! 
were  paid  $14,715,615.  Capital  emplored  «i 
$85,153,828.  Jute  carpets  and  nit:s  were  tmit 
to  the  added  value  of  $1,172.2^7  Rag  carpet* 
pr(-duced   had   a    value   of   $2,78f).4J'>.  The 

t growth  of  the  industry  is  shown  hy  the  ic',- 
owing  figures: 


1914 

im 

MM 

CmpcU  and  ms  (Dther  tlum  ng> 

Viliie.:  

6A.Jt40.  2'i 
964. Mi.  322 

102.  2JII 
110.040 
34.434 

9.821 
31 

81. 2111. Ml 
♦66.9ft6.3JH 

94.798 
116.674 
40.624 

11.796 

207 

82.670.843 
SS«.«*1.775 

1  211.331 

* 

44.016 
1  13.85J 

76.410  'IV 

•U.SSl.ll* 

m:  13 

12  Jf 

Can>ri  if«t  rug  lonuM 

lUnd  

nuiu  in  the  ti  xtllc  line  hci  ii  ni  iht  carpet 
niainifauiiti  i'.c\oiid  qiiL>iioii  the  I'liiud 
State*  I''  the  greatest  carpet -manufacturing  na- 
tion in  the  world;  if  we  leave  out  of  account 
the  band-loom  productions  of  the  Eastern 
countries  we  excel  all  others  not  only  in  the 
quantity  of  our  production,  hut  in  the  \ariety 
of  our  carpets,  in  the  excellence  of  deM^;n  and 
XMjrkm.ni^hip.  and  in  k' "eral  adaptahiiity  to 
popular  needs.  The  production  includes  two- 
ply  and  three-ply  ingrains,  Brussels,  moijueties, 
tapestries,  velvets,  Smyrnas  and  the  highest 
grades  of  Axminsters  and  Aiibussuns.  The 
annual  consumption  of  this  product  by  the 
American  people  bcRins  to  appr<iach  100,ObO,000 
xjiiare  >ards.  The  pop\dar  reason  a-NiK-ned  for 
ihis  uiiKjiie  devrlopmcnt  is  the  general  pros- 
perity 111  our  people,  the  hi.tjh  wapes  earned 
permiltiitK  lamihes  of  all  grades  of  life  to 
indulge  in  the  luxury  of  floor  coverin>^s  to  an 
extent  elsewhere  unknown.  Stimulated  by  the 
lucrative  market  thus  offered,  American  mann- 
f..ctnre>  have  made  lar:'> t  .md  more  important 
contriliutioiis  to  the  nuth.inism  of  the  car|K"t 
matnifaclure  than  tlK>^e  of  all  f)thcr  nations 
comhincd.  The  real  development  of  the  ma- 
chine industry'  dates  from  the  successful  ap- 
plication of  power  to  the  weannx  of  ingrain 
carpets  hy  the  late  Erastus  B.  RircIow  in  1844. 
Sn"'  ■ 'luetitly  he  inveninl  Jacquard  looms  for 
\vea\im;  Hru-sels  and  Wiltons,  whi^li  proiUjced 
c.Trt>ets  pronontired  hy  the  jun,-  at  the  London 
!•  xposition  of  1851  to  he  "hetter  and  m<  re  per- 
lectly  woven  than  any  hand-loom  cnr(Kto  th.it 
have  ever  amtc  under  the  notice  of  the  jury." 
A  Mill  bter  invention  of  Rifcelow's  was  tor 
weaving  tapestry  carpets.  His  inventions  are  at 


Hosiery  and  Knit  Goods.—  In  one  ot^'t 
hratich  of  the  tcxtiU   mdustry  pro^rrcs^  in  •• 
United  States  has  outstripped  the  world  — tkc 
hosiery  and  knit-{(oods  nunufactvrc.  Uoi* 
machine-made  knitted  goods  arc  tnmed  ool  » 
nually  here  than  in  all  other  cotmtries 
hined.    The  explanation  is  somen  hat  the 
as  in  the  case  of  carpets.    Our  pctfple 
more  underwear  than  other  people:  rlicv  art  '  ' 
only  obliged  to  wear  more  t^or  climatic  rea^ 
but  they  can  afford  to  » car  more ;  and  the  *er- 
eral  desire  for  personal  comfort  in  wearing  ap- 
parel results  in  an  enormous  distribatioa  o?  the 
products  of  these  mills.   The  bcfpnninfcs  of  tbr 
industry  are  well  within  the  lifetime  of  mart 
maiuifaciurers  still  liviiiK     I Util  1SJ2  the  krj*- 
tiiiR  of  socks  and  stockiiiijs  remained  mos;!.  i 
household  industry — the  only  form  of  tn  • 
work  which  the  machine  had  not  wrested  tre-. 
the  housewife.    In  that  year  E^f^ert  Ej|brr» 
successfully  applied  the  principle  of  knittmg  ' 
power,  at  C'ohoes.  N.  Y.  His  machine  was  %b- 
])lv  the  siniare  stocking-frame  of  William  L*t 
adapted  to  power.    From  that  adaptation  dy** 
a  revolution  in  underwear,  which  had  pm  • 
ou^ly  consisted  wholly  of  flannel,  fashioned  a'' 
sewed  at  home,  according  to  the  iadiiifcl* 
needs.    The  revolution  gadicred  muiimii- 
gradually,  as  invention  after  invention  ~  aim  *' 
all  of  \merican  origin      perfected  the  kp.>tt!-r 
nu'chine;  hut  once  the  new  industry  wa»  f a  ' 
and  tirnily  <  staMi-hed.  it  spread  with  iirar  . 
r.ipiil'U     The  great  variety  of  pt>«  <\s  made 
cilitati  -  the  tendency,  peculiar  to  this  ludoC** 
toward  the  building  of  cumparativeh  ik- 
mills.  requiring  hut  moderate  capital:  and 
luppens  in  consequence  that  these  mills  sprr. 
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up  all  over  the  country  and  can  now  l)c  fmiud 
in  nearly  every  State.  Many  of  them  employ 
only  cotton  as  a  raw  material ;  others  use  chiefly 
wool;  and  still  others  manufacture  what  are 
known  as  merino  knit  Roods  or  mixed  goods  — 
cotton  mixed  with  wool  in  proportions  varying 
from  50  lo  75  and  90  per  cent  of  cotton,  ac- 
cording to  the  particular  market  sought.  The 


ever  since,  as  the  statistics  show.  One  draw- 
back has  been  the  difliculty  of  getting  the 
American  agriculturist  to  grow  a  flax  crop, 
in  spite  of  placing  a  high  tariff  on  the  raw 
stuff  to  tempt  the  grower.  Matters  have,  how- 
ever changed  considerably  already,  the  industry 
has  obtained  a  firm  foothold  and  tlic  statistics 
show  steady  growth. 


u  '  I  Knit  Goods.  m 


YSAK 

Establishments 

Waee- 

Capital 

Waees 

Coat  of 
material 

VahMof 

product 

19X4  . 
1909. . 
1904 

Power  machines    1899  . 

1889  . 

1879.. 

1914  . 

1909  . 
Hand  machines  i  1904 

1899  . 

1879. . 

1,491 
1.264 
1.079 
921 
796 
359 
131 
110 
65 
RS 
39 

150.145 
128.708 
103,715 
83.387 
59.588 
28.885 
375 
567 
377 
304 
1.814 

$2 15. 357.  WK) 
162.85.'i.(M)0 
106. 663.  (WX) 
81.861  (KM) 
50.608.000 
15.579,0<K) 
469. OOO 
786.000 
280.000 
2O5.O00 
153.000 

159. 60S. 000 
44. 527. OOO 
31,536.000 
24.358.000 
16,578.000 
6.701.000 
153.000 
214.000 
79,000 
76,000 
138.000° 

$146,291,000 
109,416.000 
76.594.000 
51.072.000 
35.862.000 
15.211.000 
872.000 
1.572.000 
518.000 
351.000 
447.000 

1111,7.50.000 
89.156.000 
59.964.000 
44.411.000 
31.379.000 
13.956.000 
476,000 
747,000 
323.000 
288. OOO 
208.000 

tendency  to  the  larger  use  of  cotton  in  these 
goods  is  perceptible,  not  necessarily  because  of 
greater  cheapness  or  a  desire  to  adulterate,  but 
because  the  liability  of  wool  to  shrink,  and  its 
excessive  warmth,  lead  mariy  to  prefer  under- 
garments in  which  cotton  is  an  equal  or  pre- 
dominating material.  In  1858  E.  E.  Kilbourne 
invented  a  machine  for  automatically  knitting 
full-fashioned  underwear;  and  this  machine  has 
gradually  wrought  a  second  revolution  in  the 
industry.  The  amount  of  hand  labor  now  done 
is  reduced  to  the  minimum  —  to  the  mere  sew- 
ing on  of  buttons,  so  to  speak. 


Statistics  The  value  of  all  textile  products 

in  the  United  States  for  1850  was  $128.7^,071 
and  this  had  increased  to  $9.31 ,4'M,566  in  1900. 
The  census  report  for  1900  shows  the  fol- 
lowing: 

The  number  of  cotton  spindles  in  operation 
in  1900  was  19,008,352,  as  compared  with  14,- 
188.103  in  \SfX),  and  10,653,435  in  1880.  This 
striking  increase  is  due  in  a  large  measure  to 
the  wonderful  growth  of  the  industry  in  the 
South  since  1880,  as  before  that  date  the  cotton 
manufacturing  industry  existed  there  only  on  a 
most  restricted  scale.    In  fact,  the  growth  of 


Linens. 
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Establishments 

Wage- 
earners 

CapiUl 

Wages 

Cost  of 

material 

Value  of 

product 

1914   

21 

3.567 

$8,810,000 

$1,386,000 

$4,280,000 

$6,960,000 

15 

3,573 

7.457.000 

1.213. OOO 

3,967.000 

6.385.000 

15 

3.811 

6.294.000 

1.325. OOO 

3.741 .000 

5.856,000 

18 

3.283 

5.689.000 

1.037.000 

2,551.000 

4.368.000 

5 

1,940 

2.734,000 

528,000 

1 , S9S.0O0 

2.880.000 

6 

1.414 

907.000 

384.000 

1 .132.000 

1 .892.000 

1869                .... ..1. 

10 

1.746 

2.325.000 

424.000 

1 . 121  .(KNt 

2.179.000 

11 

689 

840,000 

134.000 

388.000 

840.000 

Linens. —  The  line  of  textiles  which  has 
found  the  greatest  obstruction  in  the  United 
States  to  advance  has  been  linens.  The  finan- 
cial condition  of  this  branch  was  unremuncr- 
ative  and  its  output,  till  18W,  when  the  manu- 
facture of  the  flax  product  took  on  new  energy, 
was  nominal.    But  it  has  maintained  headway 


the  industry  in  the  South  may  be  regarded  as 
the  one  great  fact  in  its  history  during  the  past 
decade.  It  has  been  fairly  continuous  and  re- 
markably steady. 

The  totals  of  manufactures  in  the  United 
States  products,  etc.,  in  the  textile  industries 
follow : 


VBAX 

Establishments 

Wage- 
eamem 

Capital 

Wages 

Cost  of 
material 

Value  of 
product 

1914 
1909 
1904 
1899 

•  J2.995 
21.723 
17.042 
17.647 

1.496.644 
1.438.446 
1.156.305 
1.022.123 

$2,810,848,000 
2. 488. 463. OOO 
1.744.169.000 
1  .340.634.<X)0 

$672,351,000 
592.261.000 
419.842.000 
341.652.000 

• 

$1  .993.0.58.000 
1.745.516.000 
1.246.562.000 
894.846.000 

$3,414,615 
3.060.199 
2.147.441 
1.628.606 
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The  nrtmnrdinary  firrowth  of  the  exports 
of  textiles  from  the  United  States  of  America 
it  shown  in  the  following  table: 


Trade  Bchoola. —  In  the  centres  whrrr 
textile  industry  hau  grown  to  be  the  prr^ 
nating  oommcidal  factor  the  nccessiQr  of 


I90S 

1912 

1914 

t*U 

Cottnn.  manufwtarM d: 
Wooirnc 

tno.sM 

t4.268.(MJ 
6J.0;4 

it.«n.7fts 

SI  Mi 

tX.307.«05 

28.S44.627 

tS.MM.SIS 

4*.. 

20.54A.Ui 

•tS.1flS.TW 

lOJ  416  10. 

The  wonderful  strides  given  in  these  fig- 
ures for  19I6-18.  of  coarse,  reflect  the  conse> 
quences  of  the  war  cutting  off  Europe  from  her 
cxpons  and  the  consequent  enormous  increase 
of  our  products  in  demand  from  Somh  Amer> 
ica  ;i">!  '  '!irr  forcicn  '-tiitc; 

Future  Needs.—  1  lie  Amcrnaii  tcvctilc  manu- 
f.itiunr^  have  left  little  to  be  JrMini  iti  the 
direction  of  chi-apcninn  textile  products  with- 
out (IcterionitiiiK  quality.  They  have  built  and 
equipped  mills  which  rank  with  any  in  the 
wono.  They  have  planted  on  this  continent 
nadiinery  enough  to  supply  all  the  textile 
wants  of  our  people,  except  in  a  comparatively 
few  lities  of  \  i  r>  fuie  fahrics  TIk  y  have  man- 
aped  these  mills  with  rare  huMiiess  sagacity, 
and  as  a  rule  with  notaMc  financial  success. 
They  have  taken  one  specialty  after  another 
whidi  had  never  been  attempted  here,  and 
transported  its  manufacture  from  acrosn  the 
water,  literally  inventinp  anew  the  necessary 
macliinerv,  n<  in  the  ca^e  of  I'raids  and  iilii-ifi 
poods,  when  they  could  not  oKtain  it  otherwise 
They  have  taken  these  several  textile  indus- 
tries, which  have  been  localized  and  specialized 
in  Ewope  for  generatimis,  and  in  less  than  a 
eentuiy  have  made  them  one  of  the  chief 
comer-stones  of  our  national  wealth.  They 
have  ci.ntrihuted  far  more  than  iheir  share  to 
the  mechanical  deVclojitnent  which  makes  the 
l.ihor  of  a  suiL'lt  opiTatue  stainl  tor  that  of  a 
revrimcnt  of  hand-\\t>rkers  in  the  K^ih  century. 
They  have  fallen  short  only  in  contrihuting  to 
the  artistic  side  of  textile  industry.  They  luive 
been  imitators  instead  of  originators,  although 
th(  re  arc  amonn  them  many  strikiiiK  and  i.;rati- 
fyin^j  txcepfion-i  to  thi>  rule.  Hiit  .\mcrican- 
inade  koo<1s  do  not  hear,  Renerally  speakinp, 
any  distinctive  artistic  characteristics  which  dis- 
tinguish them  as  American-made:  and,  gener- 
ally speaking,  they  are  inferior  in  this  respect 
to  the  be«t  products  of  foreign  looms.  All  Hiis 
i<  natural  natural  to  a  new  country  in  which 
utility  everywhere  predonuiiates  over  the  orna- 
mental. The  tieM  ute.ti  forward  step  in  our 
textile  manutacturc^  must  1<e  in  the  artistic 
rather  than  the  mechanical  direction,  for  there 
we  recognize  its  weakest  point.  In  the  design- 
ing of  patterns,  in  the  use  and  application  of 
dyes,  in  all  that  goes  to  impart  to  fabrics  the 
arti<itic  element,  to  lift  the  mamifacture  into  an 
art,  our  teviile  mills  are  •.till  lar  from  the  top 
ot  the  l.uMer  This  flelicieticv  is  not  in  aiiv 
sense  pi  ili.it  t<i  the  textile  .industries  It  is 
an  educalioiul  dcficicncv  in  which  our  people 
as  a  wh«>le  may  be  said  to  share.  It  is  inct<> 
dental  to  a  crude  country  of  limited  facilities 
in  art  directions  What  needs  to  be  done  is  to 
supply  more  facilities. 


in;.'  training  schools  for  operative  jrt:vir»  .- 
recent  years  hecame  obvious  to  the  mamiac- 
turers.    With   the  increasing  size  of  the  m- 
dustriai   establishments   labor   bceawK  anor* 
spedaiized  and  operators  learned  noiMtm  ci 
the  technique  outside  of  the  speci.-j|   task  .1 
tending  a  m.tchiue  or  some  other   ^tnele  re- 
stricted sphere  ot  .i<  !i  n.  <niirk  pace  I^lhk;  tbf 
compass  of  the  nnlividual  operative.  Kar<^ 
had  long  since  filled  the  need  for  trainiog  ct- 
pert  artuans  in  all-round  tntile  work  to  a> 
the    place    of    chemists,    designers,  drerv 
machinists,    overseers,    superintendm-s  e-r 
In  1S72  the  T.owell  School  of  Practw  a!  TVs  -» 
was    estalilished     The     Philadelphia     Tex  - 
School   was  incorponitcd   at    Philadelphia  m 
187f>  and  Rives  a  three-year  course  in  aD  the 
various  processes  connected  with  the  marw> 
facture  of  cotton,  wool  and  ^Ik,  indbdr; 
chemistry,  dyeing  and  an  ingrain^arpet  ronr«< 
In  1872  the  Lowell  School  of  Pmcttral  TVsi.-^ 
was  estahlishcd   at    Boston,   and   in  ISTS 
Khodp  Island  Schf>f>l   tor  I>es!^'n  v.  .a   f  rrrei 
in  Providence.  K    I  ,  to  te.ich  n'<hti:r.i!  ''e' irw 
inn  lor  the  textile  trade.    The  I  ■  w  c-ll  Tex*:'« 
School,  at  Lowell,  Mass.  .  rr^anlicd  ta 

1896  to  teach  all  the  branches  of  ibc  indss'r* 
The  New  Bedford  Textile  School,  at  New 
Bedford,  Mass.,  was  formed  in  1>?35  asi 
oj)eiied  in  ISW.  The  Fall  Kiver  insrimti.'c 
called  Bradford.  Durlce  Textile  S»  h  -  I  «u 
founded  in  1900.  The  Industnal  School  a* 
Lawrence  opened  in  l<X)7  and  proviiles  ts* 
workingman  with  a  pncttcal  education  in  fbt 
textile  trade.  And  In  the  South  several  r'- 
IcKcs  have  opened  textile  dcpnrnnents  sorfa  a» 
("Unison  College.  South  Carolina  (l****).  tbr 
North  Carolina  Colleire  of  Akinculturr  an^ 
Mechanical  Arts,  the  deorKia  School 
Technoli'K\  (18'^>),  the  Mississippi  Agrku.- 
tural  and  Mechanical  College  (1401)  and  'hr 
Agricultural  and  Mechanical  CcMlece  of  Tcsai 
(lon.s)  For  further  particulars  ace  under 
Tu  hnical  Ki>f(  atiow. 

Foreigti  Textiles.-  I   A  Hunter,  a  Hilifat 
expert,  said  in   I<J1.>;  "  There  are  Us.tXDi** 
spindles  in  the  world  spinning  cotton ; 
000  are  in  England,  11.500.000  in  ' 
The  mule  or  intermittent  spinning 
the  staple  producer  in  England ;  the  ring  f  ramr 
or  continuous  machine,  accounts  for  ab>>at  b*' 
the  spindles  in  <  iermany.        .        In  1*J07 
manv  had  ati  outturn  of  cotton  varn  xi'tjed 
?ls7i500A>n.  the  British  production  fJ't^OOO 
OIK)  ...    In  iy()7  (acfurdint;  to  the  l'-*"'  crs- 
sus)    (ireat    Britain    wove   J«>7,(1H).i1i^'>  >»rc» 
woolen  cloth.  Germany  270.000.OiX)  yards  TV 
mule  is  used  in  spinning  finer  yams  and  ibc 
English, 
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viz.:  in  1900  Encland  used  39,(XX).(XX)  mule 
spindles  aKaitist  7,'XX),000  rinR  spindles."  In 
toat  counlry  spiniunH  and  weaving  arc  gcn- 
taSfy  ^rodacts  of  discrent  mills  whereas  the 
two  processes  aie  cenenlly  combined  in  the 
United  States  mills.  In  the  ring-frame  less 
skilled  labor  is  required  than  with  the  mule 
hence  the  former  is  better  adapted  to  this 
counlry.  Again  the  output  is  greater  upon  the 
nn^  spindle  giving,  therefore,  more  output 
besides  allowing  cheaper  labor. 

In  ISK^  Ea^and's  output  of  woolen  tissues 
(all  wool  or  mixed)  amounted  to  188.125,000 
yards  valued  at  $88,(XX),000.  Her  worsted  tis- 
sues (all  wool  or  mixed)  were  209,109,000 
yards  valued  at  $86,653,0001  Other  products 
for  that  year  were: 

Valm 

Damask,  tapestry  and  other 

(urnituie  stuA  <rd».)   •,901,000  O.SOS.OOO 

nattiMteMiddelMnM(y(liL}...    SO.SM.OOO  9.290.000 

CarpeU(yds.)   25.7('rf),ooo  16.295,0«0 

Rugs  (yds.)   3 .  .>(  1 J .  ouo       J .  1  y.i .  000 

BUr.kcU  (pairs)   J, 150.000  T.ifiO.OOO 

Shawls  (by  numti«r)   1.141,000  1,320,000 

Other  woolen  fabrim  M  cover- 

^kts,bnids.«le     M4.4».000 

* 

Of  England's  cotton  product  we  have 
figures:  for  1907:  Piece  goods  7.087,000  yards 
valued  at  about  $411,620,000,  of  which  were 
Ml  ,11  ht  d  good>  (not  dyed  or  printed)  2.2(X),- 
(Xii.UKl  yards;  dvcd,  but  not  printed  1,142,.S24.- 
mX)  yards;  pnnted  (dyed  or  not)  1,326.039.000. 
Her  silks  amounted  to  the  following  figures: 


BKUAi»njFys  Yards 

Wholly  silk  Cnet  or  spun)   10.527.000 

Mixed   7.941.000 

^^^mi»(nKklim.t»ie^  

BHihnii^  tfifliBnBfli.  etc  


Value 
$4,345,000 
3,600.000 
J. 255 ,000 
«. 790,000 


Value 

Shirts,  pants,  vr^ts.  vU:  M3,US,000 
Fancy  hosiery  UncludinK  cardigans,  sweaters. 

etc.)   4.S25.000 

Hose,  half  hoK.  etc   22.040.000 

OthtT  hosieT>-   K60,000 

Gloves  (cotton,  wy^A.  silk,  etc.)  2,150.000 

Entire  qtiantity  o(  how  mada  ia  1907   72,045.000 

England's  exportt  were: 

lOiC  1«I7 

(>}tton  pteie  Roods                  t443.039.450  $564,0S2.4ftS 

Other  cott  'IIS                              74.17S.1I5  78.434.900 

W«j1  manufactures                     234.S2S.245  264,218. .170 

Silk                                                    12,0.«)..SW  lU,0<XJ,2Hfl 

Other  raanu/actureU  fabrics.        79.089,715  84.;i9.>t5o 


In  1840  Germany  had  658,358  spindles  work- 
ing which  grew  by  1860  to  about  2.000.000.  A 
recent  report  crave  her  10,920,426  spimili  s  for 
cotton  spinning.  In  Crcfeld,  the  centre  of 
Germany  s  silk  industry,  were  at  last  reports 
(1914^  65  factories  making  silk  cloths  and  28 
taciones  producing  velvets.  The  total  Ger- 
man silk  product  has  been  estimated  at  about 
$29,013,833. 

According  to  the  Jast  statistics  available 
France  had  7,500,(XX)  cotton  spindles.  These 
were  chiefly  located,  before  the  war,  at  Lille, 
Roubaix,  Tourcoing,  ^inal,  Saint  Di^  and  in 
Nonnandv,  at  Rouen,  etc.  Thev  employed 
about  130  power  looms  and '40.000  hand.  H-er 
silks  were  chiefly  produced  at  Lvons  for  high 
quality  goods.  Silks  <  i  fuie  (jualitv  were  also 
made  at  Saint  Etienm  .md  in  I'icardy.  The 
Lyons  industry  emplcvi  d  irom  85,(XX)  to  90.000 
operatives  on  over  20,000  power  looms.  Tbqr 


produced  2,SO0lOOO  kilograms  of  wrought  silk 
and  1,000.000  Idlograms  raw  nik.  Production 
follows: 

PnxJuctS 

valurd  at 

Lyons   409,0011,1)01)  fr.  $»t,800.000 

Saint  Btiienne   8.205,000  1.641.000 

PkHdr  •    4.40O.O0O  #20.000 

in  all  ab<iut  5>^!  "  !  ,000. 

Foreign  Schools. —  England's  textile  operas 
lives  are  supplied  with  technical  training  in 
such  schools  as  Bolton  Technical  School,  Brad- 
ford Municipal  Tedinical  College.  Coventry 
Municipal  Technical  Institute,  Halifax  Munic- 
ipal Technical  School.  Huddersfield  Technical 
College,  Keighley  Institute,  Yorkshire  College 
at  Leeds,  Oldham  Mutual  Technical  SchooL 
Rochdale  Municipal  Technical  School,  Salford 
Royal  Technical  Institute  etc.  Germangr  has 
textile  sdiools  at  Aix-ia-Chapdle,  Crefeld. 
Cottbus,  Falkenburg,  Mnhlhcim-on-Rhinc,  Bcr- 
hn,  Chemnitz,  Muhlhaus,  etc.  In  France  tech- 
nical education  for  the  textile  industries  is 
given  at  Elbeuf,  Tourcoing,  Roubaix.  Saint 
Etienne,  Lyons,  Flers,  Sedan,  Bohain.  Ill 
Austria  are  textile  schools  at  Asch,'  Schoeif 
berg,  Wamsdorf,  Ruthenberg,  etc.  In  Switzer* 
land  are  textile  schools  at  Wattwyl,  Zurich, 
etc.  In  Italy  we  find  such  at  Pratu,  Argunu, 
etc. 

TEXTILE  PRINTING.   The  decoratlnff 

of  fabrics  by  printing  is  one  of  the  oldest  of 

the  arts.  There  arc  evidences  that  it  WaS  prac- 
tised in  Eg)^)t  20(X)  nc,  and  it  was  used  in 
ancient  Assyria,  India  and  China.  Opinions  arc 
divided  as  to  the  country  of  its  origin^  but 
there  is  no  question  that  it  came  to  mcdia:val 
Europe  from  India.  Rich  patterns  of  both  sillr 
and  cotton  were  brought  by  early  traders  to 
the  leading  ports  of  Europe  and  itdand.  Ger- 
man manufacture  appears  to  have  begun  in  the 
13th  century.  They  printed  principally  ^ilks  and 
linens,  and  Avrre  addicted  to  silt  and  silver 
designs.  Iti  the  course  of  time  the  art  spread 
to  Switzerland,  France  and  England.  The  print ' 
works  at  Jony,  near  Versailles,  France,  were 
the  fir^'  t'l  Itr  rf.mc  fan-.Mns  there.  It  is  be- 
lieved llial  l.iiincs  were  printed  in  England  as 
early  as  1620,  but  the  first  record  of  syste- 
m.itic  m.iiuifacturc  was  at  Richmond-on- 
rii.inies  in  1()'A).  All  thls  early  printing  was 
done  from  blocks  by  a  method  very  similar  lo 
block  printing  for  books.  The  designs  were 
cut  in  the  surface  of  a  Mock,  and  if  many  fine 
hnes  were  desired,  tiie  surface  of  the  wood  was 
cut  away  and  thin  strips  of  copper  twisted  and 
cut  to  the  required  form  fur  the  lines,  and 
forced  tight  into  the  un<  <i  inull  the  top  of  the 
copper  was  at  the  desired  level.  If  a  laiBc 
sond  surface  of  color  was  required.  It  vras 
found  better  to  surface  the  wood  with  felt,  as 
it  carried  the  ink  belter  than  the  wood.  That 
very  beautiful  results  can  \>c  had  by  block 
printing  on  fabrics  is  evidenced  by  the  fact  . 
that  it  IS  still  practised  by  amateurs  as  a  fad  and 
by  a  few  artistic  workmen  in  brge  cities.  Block 
printing  was  lonfr  done  entirely  by  hand,  the 
cloth  lu  iiii;  laid  on  tin  inked  block,  covered  With 
felt  or  the  like  and  nnprcs>ed  with  a  mallet  or 
by  rubbing.  But  presses  for  block  priming  be- 
came common  in  Engl.ind  iu  the  18th  century 
and  continued  to  be  used  lOMT  after  the  cylinder 
method  of  textile  printing  came  into  use.  Sev- 
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rral  had  the  tAr.i  nf  primine  witJi  :\  mltrr,  Kiit 
Thomas  Bell,  of  Kntjland.  was  the  first  to  hrinsf 
out  a  practicahic  cylinder  machine,  in  1783  His 
object  was  twofold,  to  print  several  colors  at 
occe  and  to  do  away  with  bad  joints,  which 
wer«  all  too  common  in  block  printing,  wher- 
ever the  pattern  repeated.  In  ItBS  he  patented 
a  six-cylinder  machine,  which  was  the  proto- 
type of  the  modern  cylinder  clothprintiiif; 
machines.  Though  vastly  superior.  i1r-  irutti- 
tion  was  accepted  slowly,  and  in  1H4U  it  is  rc- 
poned  that  there  were  bat  516  cylinder  ma- 
chines in  Great  Britain  as  against  14,000  tables 
for  block  printing.  Engraving  on  the  c>'linders 
was  for  a  k»g  uaac  tedious  and  expensive,  the 
first  radical  improvement  here  being  Gormetz's 
enKnuing  machine  in  Tlic  j«an!.u'r.iph 

machine  for  duplicating  iiattcriis  on  c>  tinders 
in  eiilarKcd  size  came  in  1MV4,  and  thertalier  the 
art  of  textile  printing  advance  d  ver>  rapidly 
The  patterns  or  desik^is  are  now  made  oti  paper 
and  transtcrred  to  tnc  cylinders,  and  either  ctJt 
in  with  the  pantagraph  or  etdhed  on  copper. 
They  are  als»  somctioMs  made  m  soft  steel  and 
bter  hardened.  A  modem  cjrKnder  textile 
press  has  a  great  central  drum  around  which 
the  cloth  travels.  Aliout  this  drum  arc  a  series 
of  enyravcd  cylinders  with  inkint;  apparatus. 
The  cloth  IS  Ud  m  from  a  reel  and  passes 
under  perhaps  six  or  it^hl  cslmders,  receiving 
a  color  impression  from  each,  in  exact  rcmster, 
and  is  then  led  to  a  drying  apparatus,  that  k 
comnonly  an  eoomoits  rea.  with  adjustments 
for  keepiog  the  printed  surfaces  apart  imtil 
quite  dry  Commonly  the  colors  arc  pill  on 
llgbtly  for  surface  ctTcct,  and  in  other  cases 
the  ci  K  r  is  furred  through  the  cloth,  s,,  a>  to 
Uct  an  ctTiit  on  the  reverse  side.  Mo-t  ex- 
quisite pnnting  is  done  on  silks,  finens,  woolens 
and  cottons,  as  can  be  seen  by  any  one  who 
will  visit  the  counters  of  any  large  dr>'-goods 
store.  The  tapestries,  draperies,  figured  dre<s 
goods,  cloths  tor  upholstery,  etc,  produced  by 
this  process  are  endless,  involnng  all  the  colors 
of  the  rainbow;  in  fact  the  perfection  attained 
in  the  art  is  truly  ania/m^'  Con-iili  K'  'hui  ll, 
•I'rintiiiK  <^>f  the  Textile  t  alincs'  (Philadelphia 
!>■"'_' I  .  I'inted  Slater  Bureau  of  Manufactures, 
'Reports'  on  Cotton  Gouds  (1912)  ;  Knccht  and 
Fotbergill,  "Princmles  and  Practice  of  the  Tex- 
tile Printing*  (London  1912) ;  Beaomoitt. 
•Color  in\\'oven  Designs*  (1912).  See 
T^An[^^;  \N  t  wing. 

TEXTILES,  or  TEXTILE  FABRICS. 
Stuffs  made  by  the  weaving  together  of  thmds 
of  any  sort,  to  as  to  produce  a  material  with 
a  nearly  solid  mrfaee    A  fishing-net  or  the 

Wkt  is  II  '  .1  textile  fabric  because  the  cords 
which  ct'fni"  sc  It  are  not  woven  toi^rtbrr,  bnf 
cri«s<  fine  another  at  e^iually  distant  infcrxaK 
and  are  strongly  knotted  at  those  pouiis  Hut 
ino«|uileHietling  is  a  textili^  dtn<'Uk'h  very 
open,  because  the  threads  are  merely  held  by 
their  own  friction.  On  the  either  hand,  if  a 
bosket  is  made  hy  weaving  tot»cthrr  strip*  of 
Wfic>d  f>r  Vom^KXT.  such  a  matrnal  is  hanlly  cal- 
Ird  a  Irf  ;!r  1  ttt  this  mrrrK  brr.»t|te  of  i'«  N  >- 
tally  ditftrrnt  usage  The  canr  seat  e>f  a  rbair  i* 
as  tnily  woven  as  a  piece  of  mtislm  or  silk 

Textiles  in  the  usual  sense  arr  made  of  the 
twt«trd  fibre*  «pun  into  thread  ot  flax  or  linen, 
cotiim.  hemp,  jute,  *ilk  or  wotA  The  sini> 
plesi  weaving  is  that  whkh  produces  our  eon* 


mon  cotton  and  linen  cloth;  that  is  to  sav.  the 
threads  are  merely  woven  together,  one  ap  and 
one  down,  and  all  in  the  same  ntanner,  eneifl 
that  at  the  edge  on  either  side  of  the  piece  what 
is  called  a  selvage  is  produced  to  prc^vcM  the 
raveling  out  of  the  threads.  Prom  thu  to 
most  complicated  fabric  like  brocade  the  diffcr> 
enccs  are  almost  infinite,  and  it  Is  only  with  the 
most  elaborate  diagrams  and  the  fullest  expla- 
nalions  that  the  process  of  weavmt;  a  fijctired 
brochi  silk  or  a  velvet  with  patterns  oi  ptk 
upon  Dile  can  he  explained.  Carpet  w  easing 
(see  CAun)  differs  somewhat  from  ordmaiy 
textiles,  and  tapestry  (Bffers  yet  more  and  is 

offen  excluded  from  textile  fabric-  a'm.:t-ther 
Tin-  k'eneral  nature  of  a  loom  is  tha:  the 
threa<ls  ot  the  u.irp  .oc  divided  into  tw«>  srts, 
one  of  which  is  thrown  upward,  while  the  other 
Is  thrown  down,  and  at  the  same  momtut  a 
shuttle  carrying  a  thread  of  the  woof  ts  dnven 
through  between  the  two  sets  <  f  wafp  threads. 
The  next  movement  of  the  loom  reverses  the 
two  sets  of  warp  threads,  throwing  the  uppri 
one  down  and  the  lower  one  up.  comprcs'cng 
and  drawing  U^\n  the  woof  thread  into  the 
loops  which  show  on  the  suri.icc  -t  the  y.-x* 
and  go  to  form  the  surface,  and  the  shuttle  t* 
driven  through  again  in  the  opf>osite  directioa. 
The  constant  repetition  of  this  forward  and 
backward  movement  of  the  shuttle  gives  a  itnf 
of  woven  fabric  which  coatinoatly  grows 
broader;  and  as  each  movement  of  the  shurtV 
is  made,  an  apjli  .i  ce  drives  the  last  thread  of 
the  woof  back  aK'amst  the  others,  so  that  this 
growing  strip  of  woven  stuff  is  kept  a:  a  uni- 
form stale  of  hrmness  and  solidity,  it  is  is 
this  way  that  the  simplest  fabnc>  of  Unras  and 
cottons  are  made.  It  it  be  desired  to  prudocc 
a  somewhat  more  ebboratc  weave.  s«a^  as 
twiUod  material,  this  is  done  by  raising  twc 
threads  of  the  warp  and  dropping  one .  or  bv 
raising  three  threads  of  the  u.irji  and  dr«  ppir.*- 
one.  and  so  on.  In  this  wa\.  as  i»  evident,  the 
threads  ol  the  we>e*l  are  seen  Uinkj  in  lexips 
or  what  seems  to  be  stitches  lorvi;er  than  thoec 
of  the  simplest  weave,  and  these  longer  loupl 
arrange  themselves  in  a  stcplikc  diagonal  acvMS 
the  woof  of  the  stuff.  It  is  clear  that,  by  the 
increasing  complications  of  such  alternate  hft- 
ings  and  lowenngs  of  the  warp  threads,  rc 
patterns  m.iy  l-c  made.  If.  then,  the  thread* 
of  t)ic  woc'I  are  of  a  different  color  from  'hose 
of  the  warp,  there  is  produced  a  surface  whose 
general  color  is  half  way  between  the  rwe 
colors  of  warp  a&d  woof.  If  we  take  a  any 
further  in  complexity  and  nsc  three  or  imm 
warp  threads  say,  of  red,  while  the  test  remam 
white,  and  do  the  same  thine  \^  .:h  the  wool 
threads,  wp  produce  sinpc>  ihfte  or  foor 
tbrr:ids  wide;  and  where  these  stnpe*  rro*» 
OTIC  another  there  will  b«  a  hitle  square  M 
the  s,  ,!i(l  color  of  the  three  or  four  ihrrads. 
while  the  stripes  elsewhere  remain  of  the  haU« 
wav  tint  alhidcd  tm  Again  if  three  threnis  of 
different  colors  are  pas<ied  by  the  shuttle  at  one 
time,  the  threads  of  the  warp  also  being  &Te<«prd 
in  threes,  there  will  rrsnli  a  simple  altemaMras 
pattern,  which  i«  often  very  attractive  I"*- 
dcrd.  much  "f  the  primitive  desipnmc  of  nr  i 
races  is  based  upon  siich  very  simple  produt- 
tions  of  the  kiem:  for  it  teems  that  the  m%M 
of  man  is  never  tired  of  a  Mucin  prpdnwd 
hjT  np  and  down.  !■  and  ontt     tknr  diflcRHt 
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eontiiinirioiis.  In  the  most  comi»1icatcd  pattern 

of  a  brocade,   -rr))  ns  ilic  Japanese  send  ns 
Lccasiuiiaily,  in  \\liich  a  row  uf  draRons  will 
alternate  with  a  row  ui  representations  of  "the 
sacred  pcarP  with  its  tiames,  and  those  ai;ain 
villi  a  row  of  kylins  or  other  fabulous  mon- 
sters, all  being  interspersed  with  elaborate  leaf- 
age, open  flowers  of  the  camellia  and  bursting 
fruits  of  the  pomegranate,  the  same  beiriK  rc- 
pruduccd  in  many  colors  — even  in  such  a  com- 
plex patii  rn  it  is  readily  seen  that  these  figures 
are  arranged  in  regular  scquetice,  and  that  the 
colors  arc  introduced  in  a  definite  and  unalter- 
able succession.    Thtu  a  blue  thread  of  the 
woof  may  not  appear  more  than  once  in  each 
flower,  of  a  certain  row  across  a  piece  of  stuff, 
and  this  appearance  of  the  blue  thread  may  be 
for  a  loop  of  a  quarter  of  an  inch  long  uidy, 
while  all  the  rest  of  thai  blue  thread  is  fonud 
to  be  hanging  loose  behind  the  fiinshed  fabric 
Again  this  bltie  thread  may  nut  appear  at  all  in 
six  or  seven  inches  of  the  length  of  the  stuff, 
and  then  it  may  supply  a  wholly  different  detail 
of  the  pattern.    Still  that  blue  loop  in  the  de- 
sign as  seen  from  the  front  or  "ri^'ht  side"  is 
fouiid  in  each  one  of  the  flowers  or  ammaL 
which  form  the  cross  row  of  the  pattern  ;  and 
in  the  next  row  of  similar  flowers  or  animals 
(which  may  be  two  feet  away  in  the  length  of 
the  (iece)  this  blue^  thread  may  be  replaced  by 
a  cnmson  one.  widdi  win  also  appear  at  ex- 
iiCtly  the  same  intervals  and  at  exactly  the 
:ame  point  in  each  one  of  the  Howers,  or  of 
p.  unit  of  design.    It  is  interesting  to  take  a 
piece  of  very  rich  fabric  with  an  elaborate  pat- 
tern and  to  examine  It  with  a  view  to  just 
nicfa  peculiarities  of  weav&   Anyone  who  has 
watched  a  simple  loom  at  work  and  has  mas- 
tered the  process  may  then  understand  in  prcat 
measure  the  workings  of  the  far  more  elaborate 
loom  of  the  silk  weaver,  who  is  producing  pat- 
terned fabrics. 

In  such  weaving  of  patterns  ii  is  here  as- 
sumed that  the  threads  arc  dyed  before  the 
weaving  is  be^n.  The  matter  of  printing 
colors  upon  cahco,  thin  silk  or  the  like  is  en- 
tirely apart  from  the  consideration  of  textile 
fabrics.  F'riniing  is  done  from  l^locks  with 
color,  almost  exactly  as  if  tlu'  materi;d  reccivint? 
the  pattern  were  paper  instead  til  a  woven  stiitT. 

The  simplest  weave  made  in  this  way  with 
edorad  threads  is  gingham,  the  name  of  which 
comes  from  the  East  probably  from  India, 
with  the  invention  of  the  weave  itself.  Checks, 
plaids  and  stripes  are  the  natural  iMtierns  ut 
ginpfham,  hut  it  is  also  practicable  to  produce 
various  ziR-zag  and  frets,  and  the  stnpcs  them- 
selves may  be  variegated  by  patterns  on  their 
surface.  Weaves  of  Persian  and  Chinese  origin 
with  threads  and  softer  and  more  woolly  than 
Emwpean  twisted  cotton  tiireads  are  lometimtt 
very  •  ••rrictivc  in  color  e0cct,  wovco  exactly 

as  gingham  is  woven. 

Damask  linen,  such  as  is  used  for  table- 
cloths and  napkins,  is  peculiar  in  that  the  pat- 
tern is  an  elaborate  twilled  fabric  in  whidi  the 
twill  is  arranged  to  make  a  pattern  —  often  even 
of  flowers  and  leaves.  These  patterns  are  seen 
mrrely  by  the  diflFcrcncc  of  rcflectiun  of  lifhf 
r.p'in  the  threads  of  the  linen  ;  for  those  threads 
uhich  lie  parallel  m  one  direction  seem  bril- 
liant from  a  given  point  of  view,  while  those 
ly:ng  in  the  other  direction  look  dusky.  A 
change  of  the  position  of  the  beholder  reverses 
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this  effect  of  light  and  dark.  Moreover  it  Is 

commoti  that  the  ?nmc  pattern  is  seen  in  re- 
verse on  the  other  side  of  :hc  fabric.  There 
IS  11  limi^  to  prevent  damask  linen  being  woven 
with  dyed  threads  iii  pans  of  the  composition, 
and  occasionally  tableckrths  of  sodi  material 
come  into  fashion.  • 

Brocade,  a  term  generally  ased  for  very 
splendid  material,  means  primarily  a  stuff  — 
composed  in  part  of  threads  which  he  on  the 
surface  of  the  finished  stutt  (French  broches), 
appearing  where  the  particular  color  is  needed 
and  disappearing  again,  as  explained  in  the 
paragraph  above.  A  brocade  may  be  composed 
of  threads  all  of  one  color.  Thus  the  silks 
called  damasse  (French  Damasses,  or  Damas- 
sees)  have  perhaps  a  pattern  of  dark  greq;i 
leaves  relieved  in  shining  threads  ui>on  a  back- 
ground of  exactly  the  ^amc  dye,  but  looking 
different  because  of  the  difTerent  and  less  gliS" 
tening  diaracter  of  the  threads;  this  being 
caused  not  by  the  silk  being  differently  spmi, 
but  because  of  the  different  treatment  of  the 
thread  in  the  loom,  the  long  loops  lying  flat 
and  loosely,  and  reflecting  the  light  in  a  differ- 
ent way  ijom  the  hard  pulled  threads  of  the 
background. 

Satin  is  a  material  with  a  silken  surface  of 
unusu.il  and  uniform  glossiness,  which  is  pro- 
duced by  alternately  ^'raising  and  depressing 
four  yarns  of  the  warp  across  the  w*nole- of 
which  the  weft  is  thrown  by  the  sliuttle."  It 
will  be  noted  that  tins  is  a  modiiicaltun  uf  twill- 
ing, and  the  threads  of  satin  arc  seen  to  lie  in 
the  same  way  as  those  of  a  twilled  cotton.  It 
is  evident  that  such  a  surface  is  capable  of 
maiiy  modifications.  Thus  there  are  some  fab- 
rics of  silk  and  wool,  or  silk  and  cotton,  in 
which  the  silk  threads  are  thrown  to  the  sur- 
face, lying  in  very  narntw  snipes  or  bands, 
which  show  glossy  on  the  background,  which 
also  show  oniv  in  very  narrow  stripes  between 
the  others.  Hiese  fabrics  take  different  names 
from  year  to  year. 

Again,  there  are  Eastern  brocades  in  whidi 
the  background  is  composed  entirely  of  the 
warp  threads  in  a  satin  v\ea\i  of  one  color; 
while  the  flowers  of  the  p  uiern  are  made  up 
entirely  of  the  woof  threads  and  these  in  many 
colors  with  gold. 

There  rcmr.ins  to  be  mentioned  those  weaves 
in  which  the  warp  threads  only  are  seen  in  the 
finished  stuff.  The  most  common  form  of  this 
is  ordinary  rrhbcd  silk,  in  which  the  warp 
threads  form  loops  (silks  called  gros-grain  and 
by  other  special  names),  giving  a  rib  running 
across  ih  sintT  I  bus  a  silk  in  longitudinal 
stripes  of  darker  and  lighter  green,  buff  and 
brown,  has  all  its  woof  threads  of  a  dull 
brown;  while  the  warp  threads  of  the  four 
colors  named  form  visible  ribs  in  which  the 
colors  are  alternated  in  a  very  daborate  fash- 
ion, 1,0  that  one  stripe  is  made  up  of  a  small 
check  in  two  colors,  another  is  plain  and  solid, 
of  one  color;  and  in  all  this  the  only  effect 
of  the  dark  woof  is  to  modify  slight^  the  hues 
of  the  stripes  by  showing  between  the  wafp 
threads. 

Velvet  is  made  by  carrying  the  threads  of 
the  warp  fi\er  .a  rod  railed  a  needle,  SO  as  to 
produce  a  series  of  lidgcs  or  "ribs."  much  as  in 
the  last  paraera()b  :  and  then  cutting  all  these 
ridges  by  a  sharp  instrument  passed  in  as  the 
"needle*  is  withdrawn.  This  cutting  leaves  the 
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threadt  thmding  up  to  form  the  nap  or  pile, 

I  nt  thry  arc  left  of  ditTcrcnt  lengths  or  hciKhtS, 
ami,  tlicrctorc,  the  whole  surface  is  most  care- 
lull)  ^hi  arcd  and  sometimes  this  shearin^r  is 
helped  by  singeing.  Fustian,  vdveteea  and 
corduroy  are  made  by  die  same  imcm.  Phiili 
iMterial  of  the  same  character  and  pro- 
duced in  nearly  the  same  way.  When  the  rihhed 
surfar(  is  left  without  bcin^  cut.  the  term  "un- 
cut vcKcl"  IS  used.  This  may  he  used  for  a 
part  of  the  surface,  while  other  parts  are  fully 
cut  and  brought  to  the  smooth  surface  com- 
mon to  velvet  In  this  way  most  elaborate 
patterns  are  produced  —  figures  being  in  the 
velvet  pile  upon  the  ground  of  uncut  velvet. 
.At-nin  this  may  l>c  carried  further  in  producing 
%>hat  is  called  "pile  upon  pile"  velvet,  in  which 
the  pile  of  one  part  of  the  pattern  is  relieved 
upon  the  shorter  pile  of  another  part  of  the 
pattern  and  this  again  upon  the  uncut  back- 
ground. It  is  evident  that  such  stuffs  are  of 
great  cost.  The  beauty  of  the  pattern  may 
also  be  enhanced  by  the  use  of  different  colors. 
Thus  the  velvets  of  Genoa  and  of  Venice  of 
the  17th  century  and  modern  copies  of  the 
same  mav  have  a  general  surface  or  back- 
srouml  of  a  satin-like  texture,  upon  which  the 
flowers  and  leaves  of  the  pattern  arc  raised 
in  uncut  velvet  in  ridges  made  of  projecting 
loops,  and  upon  this  a^^iiii  is  relieved  a  pat- 
tern of  cut  \elvct,  smotitli  and  uniform  in  sur- 
face; l>oth  these  surfaces,  the  uncut  and  the  cut 
velvet.  Iicing  woven  with  three,  four  or  five 
colors,  the  threads  bdng  djred  beforehand  in 
dark  and  light  preen,  crimson.  hufT  and  the 
like.  The  resulting  pattern  will  he  of  extraor- 
dinary richness,  efTerfive  at  a  distance  and 
also  near  at  hand.  Such  pieces  made  in  Ven- 
ice at  the  close  of  the  19th  century  would  cost 
about  60  francs  a  yard  when  woven  20  inches 
wide. 

The  further  elahoration  of  decorative  weav- 
ing hy  the  introduction  of  other  materials  than 
those  of  twisted  threatls,  is  aKo  of  importance. 
Thus  *gold  thread,"  as  it  is  called,  is  commonly 
made  of  silver  wire  gilded  and  then  pulle'd  out 
or  Mrawti,*  the  silver  and  gold  together,  until 
!t  is  very  fine  This  is  apt  to  tamtsh.  die  ex- 
tremely thin  gold  liis.ippearing  with  wear,  and 
the  silver  not  having  the  power  of  resisting  im- 
purities in  the  air.  To  avoid  this,  where  a  per- 
manently metallic  effect  is  desired,  ^Id  paper 
is  used  by  the  Orientals,  the  paper  being  some- 
times brown,  as  it  shows  on  the  reverse  side 
of  the  ^tiiff.  and  the  gilded  surface  showing 
on  the  riulil  ^i<lc  The  K--v  expensise  Japanese 
hroca«lt(l  silk-,  arc  ot'ieii  woven  in  this  way. 
On  the  other  hand,  the  tarnishing  of  the  me- 
tallic gold  thread  often  adds  a  special  charm  to 
the  effect  of  ancient  stuffs. 

As  textile  fabrics  have  been  used  tiy  all 
men  more  advanced  than  the  most  degraded 
savak'i-.  tlu  hi'-torv  of  textiles  is  of  infinite 
extent.  Kven  textiles  of  decorative  purpose, 
those  woven  in  a  somewhat  complicated  way, 
are  of  unknown  antiquity.  Decorative  stuffs 
iokvt  been  found  in  Egyptian  tombs  of  very 
early  epochs  The  tomhs  of  the  lost  races  of 
.S'  luh  .\nurica  have  l^een  found  to  contain 
Ik  lutitiil  \v(.t\es  The  earlic->t  painted  %ases 
found  ni  l^gypt  sliow  boats  with  sails,  and 
although  some  of  these  sails  were  perhaps  of 
skin,  there  are  other*  i*  which  the  evident 


purpose  has  been  to  show  a  woven  miifrti; 
Western  .Asia  has  always  U'cn  the  horre  of 
most  beautiful  designs  in  weaving,   tor  at  » 
very  early  time  the  people  of  the  great  ptatt 
through  which  the  Tigris  and  the  EnphiMii 
run  were  prodncfng  fabrics  with  the  »*•• 
varied  and  splendid  patterns.    This  tevdetKr  trj 
use  the  .Asiatic  feeling  for  color  decoratioa  n 
work  with  the  loom  t(M>k  two  different  icTr" 
in  later  times.    The  carpets  and  rugs  wotoi 
with  pile  were  brought  from  S)WMialO  Gwofr 
at  least  as  early  as  the  8di  centsry  aii,  aa< 
at  a  later  time  diey  were  somewhat  cummge 
in  Kuropc,  as  is  clear  from  ihe  carlic  fulur 
paintings,    in    which    rugs    oi     unm  ^til  i' f> 
Kastern  design  arc  seen  to  cover  the  foot  >:  ^ 
or  the  throne  of  a  sacred  personage  Otfcfr 
heavy  stuffs  used  in  the  W'csi  for  floor  ck»ti:' 
and  also  for  door  and  window  cnrtaMU  main 
the  general  name  of  tcdirn  are.wovca  mA> 
out  pile,  the  patterns  heing,  therefore,  todt 
simpler,  akin  to  those  des^  nhcd  ah>o\e  tn  cte- 
nectioii    with    gingham    and    especially  wtI 
twilled  materials.    Brocades  of  ilifTerent  loti- 
and  also  solidly  woven,  very  durahle  »ilk 
made  with  threads  dyed  of  different  cokirv  *« 
woven  in  such  minute  patterns  that  the  thrfi! 
nowhere  shows  as  ^r,>,7,,'  on  the  surface,  h  • 
hcen  m.ide  for  so  many  hitiii!i>  i!  >cars  tkit  t-' 
time  of  their  introduction  is  hardly  asccrtijr.j ! 
Cotton  stuffs  wo\cn  in  a  similar  fashion 
very  pretty  effects  of  simple  ['.tttcrns  are  li: 
Uttk  unportcd  to  Europe.  Init  their  use  in  ifct 
East  ad<b  a  great  charm  to  the  popular  cos- 
tume.   Finally  the  printing  of  rotton  cictii 
with  wood  Mocks  has  hcen  practised  fi  r  crt- 
turies,  the  pattern  being  admiraM)   drawn  it 
composed  and  tlic  colors  alway>  iiucrctung  o 
cept  where  the  effect  of  European  cccxbci-ti 
has  been,  first  to  substitute  the  cheaper  chdOr 
cal  dyes  of  Europe  for  the  more  pcrmaoc 
and   more  beautiful   dyes  of   the    East  i' 
secondly,  to  debase  the  color  desi,«n  throacL 
orders  given  fy  the       iit>  nf  \\  e*Tcrn  ;m;-  " 
ing  houses    Tlie  vtrowth  of  a  beautiful  tcxa^ 
industry  in  Europe  and  the  United  Slates  » 
nude  difficult  by  the  rapid  changes  of  fsrtnt 
which  themselves  are  brought  ahoot  b\  ik 
great  desire  of  large  maniiiaciiirers  to  prudoa 
the  material  and  the  ctftci  which  will  artr>" 
buyers.    This  tendency  is  aggravated  by  the  aa* 
willingness  of  the  great  dealers  to  keep  m  mod 
fabric*  wUdi  are  out  of  fasluoB,  bcomw  thr; 
are  very  numerous,  because  a  coosidenMr 
stock  of  any  one  would  he  a  trouMesocBC  (knee 
to  house  and  to  show  on  <H-ra^i  n   and  SccUM 
"it  costs  too  much  to  sill'  ^.,<,(is  that  are  a* 
in   constant   demand      I  v.  rv  nc   low:**  ht^w 
often  the  material  which  at  a  certain  time  Im 
found  tu  l>c  exactly  what  few  Mcded  caaact 
possibly  be  obtaioad  a  few  years  laacr.  Sm 
Wf-aving. 

Bibliography.— The  greater  number  of  tht 
book'  devoted  to  this  subject  are  collection*  e? 
plates,  often  in  color  and  Icautifulh  pnrtri 
These,  however,  give  merely  the  dcsig&  vtair 
the  hature  of  the  stuff  can  only  l>e  guesiai  k 
is  rare  that  any  discussion  of  the  fabek  or  ci 
the  manufacture  accompanies  the  plates.  Tif 
best  of  these  liooks  is  l-i-rhliach's  'Onurarsv 
der  Ctewrbe. '    The  w  orks  on  Co*tumr  ((j' 
often  contain  much  of  the  s.ime  matenai  F 
Eastern  carpets^  Lcssing's  *Alt  Qriiaufcirar 
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TcMtdimuster*  (Berlifi  1877)  gives  a  mimber 

of  fine  dcsij^ns  collected  from  pLiiutiiiKs  of  the 
Renaissance.      Viiuciil     Koliiiisoii's     '  f-.;i.slcrn 
larpcts'  (London  188J).  ;in<l  tlic  second  scries 
of  die  same  (London  hSSJ),  present  a  number 
uf  adniiablc  bpecimen^  liclonging  to  t]ic  author, 
idM>  was  a  dealer  on  a  large  soleand  also  a 
fdlector  on  his  own  account.  The  colored 
prints  arc   from   excellent  orii;inal  drawings. 
Several   IkjoIcs    on    Ea>tcrn    ru^s   have  licen 
published  during  the  last  few  years,  of  which 
we  name  Mumford's  'Oriental   Kurs'  (New 
York  1900).   The  beautiful  stutTs  known  to 
have  been  lucd  during  the  Middle  Ages  are 
treated  by  Prandsque-Michel  in  •Recherche* 
«ur  le  commerce,'  etc.,  'Dcs  ctoffcs  dc  ';"ie,' 
etc   (2  voLs..  Paris  1852).  and  \>y  Dr.  Datuel 
kock.  in   'Textile  Fabrics."   the  South  Kcii- 
iingtoii  illustrated  cataloKue   (London  1870). 
The  same  author  has  supplied  the  "South  Ken- 
sington Handbook'  C^^ndon  Iffb).  Fr.  Bock's 
'Gesthichte  der  fiturgisdien  Gewinder  des 
Mittclalters*   (Bonn  18?'^  71)   ii  the  standard 
work  on  the  .subject  of  cluirch  ceremonial  gar- 
mcnt.s,  constantly  cited  by  all  writers.  One 
of  the  most  valuable  works  for  the  student  of 
the  technical  side  of  textiles  is  'The  Draper's 
Dictionary-.*   by  William  S.  Beck  (London 
nd),  and  the  modem  fabrics  in  common  use 
arc  intelliKenlly  treated  by  raiilfield  and  Sa- 
ward  in  the  'Dictionary  of  N'tedlt work '  (Lon- 
don 1885).  and  also  bv  Lady  M.   Alford  in 
'Needlework  as  an  Art'  (London  1886);  Mat- 
thews,.]. M.,  'Textile  Fal)rics:  Their  Physi- 
cal, Microscopical  and  Chemical  Properties'  (2d 
fd..  New  York  IW);  Kinncr  and  Cooley 
'Clothing  and  Trxtili  s>  (lb.  191.1)  ;  Woolnian 
and  McGowan,  'Textiles:  A  Handbook  for  the 
SMdcBt  and  Consumer^  (iU  1913). 

RfSSELL  StURCIS. 

TEXTUAL  CRITICISM,  the  science  by 
vhich  die  texts  of  ancient  writings  are  exam- 
ined so  as  to  decide  upon  their  authenticitY* 
their  completeness  and  the  degree  of  exacti- 

Ude  with  which  they  rcj)rcMin  the  orij^'inal 
words  of  the  assumed  anibor.  This  i.s  sttmc- 
timcs  called  the  Lower  Criticism  as  distinct 
'rum  the  Higher  Criticism;  the  former  is  de- 
structive, or  at  least  negative,  in  its  results. 
The  Higher  Critic  is  constructive  and  builds  iip 
a  theory  reirarding  the  nature,  object,  origin 
and  authorship  if  a  literary  monument  founded 
ujKin  the  m.iterial  furnished  by  the  Lower  or 
Textual  Critic  (See  Bihle  -Text  Criticism, 
Vol.  3,  pp.  620-651 ;  Biiilicai.  Criticism.  Vol.  ^, 
pp  669Mb71  ;  EscHATnu»GY,  Vol.  10,  pp.  490- 
493  and  related  references).  Consult  their 
WhlioKraphics,  also  Chcyne,  T.  IC,  *Critica 
P.iblira'  (  VfO^)  ;  nHver,  S.  R.,  'Introduction  to 
the  Literature  of  the  Old  Testament'  (1891; 
'■•h  cd  ,  l.s'<;7)  ;  r.insburp.  C.  D..  'The  Massorah' 
IS8)UH5>  and  ' Introdtution  to  the  Masoretico- 
critical  edition  of  the  Bible*  (1897);  Langlois, 
C.  v.,  and  Seignolos,  C,  < Introduction  to  the 
Study  of  Hi5tory>  0898)  ;  Loisy.  A..  <Histoire 
critique  dii  texte  ct  des  versions  de  la  bible*  . 
(1*>2)  ;  Orr,  'The  Troblem  of  ihe  Old  Tes- 
tament considered  with  reference  to  Recent 
Criticism'  (VXV))  ;  Smith,  G.  A..  'Modern  Crit- 
icism and  the  rrcaLhing  of  the  Old  'Testament* 
(1901);  also  Barnes.  U.  E..  < History:  lu  Rise 
and  Deveh>pmcnt,>  Vol.  14,  pp.  2X»-26i',  and 


Watsh.  J.  M..  the  histories  of  eacli  century  from 

the  1st  A.o.,  to  the  19th,  in  this  work. 

TEXTURE,  as  a  term  applied  to  rocks, 
signifies  the  size  and  mode  of  aggregation  of 
the  mineral  particles  that  make  up  the  rock, 
in  contrast  to  structure,  which  appttes  to  larger 
features,  such  as  bedding,  joints,  etc.  A  brief 
description  of  those  textures  which  are  par- 
ticularly useful  in  classifyint?  rocks  will  Ite 
found  in  the  article  on  Rocks,  in  the  section 
on  Igneous  Rocks. 

TBZCUCO,  tis-koolcd,  or  TBXCOCO, 

Mexico,  a  town  in  the  state  of  Mexico,  situ- 
ated on  the  northeast  shore  of  Tczciico  Lake, 
16  miles  northeast  of  the  national  capital.  The 
modem  town  has  many  handsome  1  iiiKlings,  a 
number  of  manufacturing  eslablishmcnts  and 
railroad  repair  shops.  Cortes  stopped  here  for 
a  period  in  1521  when  he  besieged  Mexico. 
TeMuco  was  one  of  the  three  confederated 
Aztec  pueblos  of  the  valley  of  Nfcxico,  and  for 
a  time  was  the  chief  among  them,  yielding  later 
the  first  place  to  TeiKciimian.  In  its  neigh- 
borhood are  several  ancient  ruitts,  including  re- 
mains of  teocalHs.  Pop.  about  6b000;  (2) 
cotnunne  surrounding  the  town;  pop.  16.000. 
(3)  District  in  the  state  of  Mexico,  separated 
from  the  capital  by  a  large  lagnon ;  pnp  about 
CO.tWO.  (4)  Lake  or  laguon  about  tour  miles 
east  of  Mexico  Cny,  13  by  'V  mild,  very  shallow 
and  surrounded  by  swamps. 

TBZI1ITLAN,  ti-sS-oot-lin',  Mexico,  the 

capital  of  a  district  of  the  same  name  in  Puebia 
state,  50  miles  from  the  Gulf  and  12  miles  cast 
of  Zacapoaxtla.  Pop.  of  town,  8^200;  of  dis- 
trict, about  25,000. 

THACH,  Charles  Coleman,  American  edu- 
cator: l>  Athens,  .Ala.,  15  March  1860.  He 
was  ediKaicd  in  ibe  schools  of  North  -Mabama 
and  at  the  /Maliama  Polytechnic  Institute  from 
which  he  was  graduated  in  1877.  He  also  pur- 
sued graduate  work  at  lohns  Hopkins  Univer- 
sity 1880-81.  In  1881-82  he  was  professor  of 
modem  languages  in  Austin  College,  Texas, 
and  from  1»5  librarian  and  professor  of  Eng- 
lish in  the  Alabama  Polytechnic  Institute.  In 
1902  he  was  chosen  president  of  his  alma  mater 
which  has  long  been  the  foremost  scientilic  in- 
stitution of  the  Southern  States.  President 
Thach  has  greatly  expanded  the  institution 
since  he  became  president.  He  was  a  member 
of  the  Alabama  History  Commission  1896-1900^ 
whose  report  resulted  m  the  establishment  of  a 
Department"  of  .Archives  and  History  for  Ala- 
bama. He  is  also  a  member  of  the  State  text- 
lx>ok  commission  and  the  Rhodes  scholarship 
commission. 

THACHBR,  James,  American  physician 

and  surgeon:  b  I?arn^tal>lc,  Mass,  14  Feb. 
1754;  d.  Plymouth.  Masv.,  26  M;iv  IHJI.  He 
studied  with  Dr.  Abner  ijlersey  \;:  !'>  irii~t;iblc 
and  in  1775  was  appointed  surgeon's  mate  in 
^  Cambridge  HosiMtal  under  Dr.  John  War- 
ren. The  following  jrear  he  was  made  sui^ 
geon's  mate  in  a  regiment  stationed  on  Praa- 
pect  Hill  and  marrlud  with  it  to  Ticondcroga 
where  he  was  attached  ti>  the  general  hospital 
while  the  place  was  held  by  the  Continental 
army,  retiring  with  it  in  charge  of.  the  sick 
and  wounded  to  Fort  Edward  and  to  Albany. 
He  was  transferred  to  the  field  service  at  hia 
own  request,  was  made  chief  surgeon  to  tlie 
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First  Virginia  regiment  in  1778  and  (he  fol- 
lowioc  year  was  transferred  to  a  New  England 
rcgiincnt.  He  was  with  the  Conttnentai  army 
until  the  surrender  of  Comwallis  and  was  noted 

for  his  skill  as  a  surgeon  and  f  >r  his  lofty 
palrioti&m  On  rciiriii><  i  loin  tlic  urmy  after 
the  war  he  practised  m  riymoiuh  and  hccatne 
well  knuvvn  liy  his  >ciontiric  and  htcr.uv  pur- 
suits. He  was  the  author  of  much  pruti  >M(iiial 
and  hterary  work.  His  *  Military  lournaJ  dur- 
ing the  Ameriaui  Revolutionary  War>  (1823) 
is  an  authority  on  that  troublous  time  and  is 
Qotahic  lor  the  vindication  of  Washington  for 
his  Kiihliui  toward  Andre.  Oihci  nnuwrnthy 
pul)licalii)ii>  arc  'Observations  on  Hvdrophi'lna' 
(I'lynioutli  1812);  'American  Modern  Practice* 
(Boston  1817)  •  'Practical  Treatise  on  the 
Management  of  Pus'  (182*0  ;  'American  Medi- 
cal Hioyraphy'  (2  \ol>,.  1828);  'fclssay  on 
Demonology,  Ghosts,  Apparitions  and  Popular 
Sup<  r-iitioiis '  (I8.?l);  "Hisiiiry  ol  the  Town 
of  ri>in"tith'  (18J2):  'Ohbervatiuns  Relative 
to  the  I  \e>^ution  of  Major  John  Andri  aa  a 
Spy'  (1SJ4). 

THACHKR,  John  Boyd,  American  writer: 
b.  Ballston.  Saratosra  loiint\.  N  ^■  .  II 
Sept  1847;  d.  V>^».  He  was  Kradualcd 
from  Williams  College  in  ISlif).  and  was  a 
New  York  State  senator  1884-85.  and  mayor 
of  Albany.  N.  Y..  1886l  1.S87.  l»X}.  I8<>7  He 
was  an  oHliccr  of  the  VVorld's  Columlnan  Ex- 
position and  became  chief  of  its  hurean  of 
awards.  His  piiMieatioii>  itKlu<k  'The  roiiii- 
ncnl  of  Atnt  rica.  lis  lJiM"o\ery  and  it>  Hap- 
tiim'  (rsV))  ;  <Charlccotc  — Or  the  Trial  of 
William  Shakespeare'  (18%);  '  Little 
Speeches';  'Awards';  '(Thristophcr  Columhus, 
His  Life.  His  Work,  His  Reniain8>  (3  vols, 
1903-04);  'Outlines  of  the  French  Revolution 
Told  in  Atituk-raphs'   (1905).  etc. 

THACHBR,  TboniM  Autiiony.  American 

educator:  b.  Hartford,  Conn..  11  Jan.  1815;  d. 

N<\\  Hav«n.  Conn.  11  April  18Hf).  He  was 
Krailiiatcd  from  Vale  Collek'c  in  l?<3.s  and  for 
three  vears  tauk'lit  in  Coiinecticiii  and  drorsiia 
schools.  In  I6i6  he  became  a  tutor  in  Yale 
where  he  was  chosen  a&  professor  of  Latin  in 
184^  which  iKMition  he  retained  tuitil  his  death 
During  a  soioum  in  Germany  he  taught  Eng- 
lish to  the  Crown  Prince  of  Prussia  and  to  his 
cousin  I'rincr  Frederick  Charles.  Returning  to 
Vale  in  IM.^  he  hec  itne  active  in  colleRe  work 
and  an  important  meniiier  of  the  faculty.  He 
was  famed  as  a  clas>ical  scholar  and  wrote  tre- 

fuently  on  his  specialty  for  various  tvcrtodicals. 
le  assisted  in  the  compilation  of  W'ebstcf'a 
dictionary  and  edited  many  Latin  classics,  not- 
ably Cicero's  *I)e  officiis'  which  he  anr>otated 
(.\cw  York  1850).  He  aI>o  iranshitcd  Mrd- 
vik's'  'Latin  Grammar'  and  he  wrote  a  'Sketdi of 
the  Life  of  Edward  T.  Herrick>  (New  Haven 
186J> 

THACKERAY.  William  Makepeace.  Fur- 
li<h  n(i\elf>t:  l>  Calcutta.  IS  IS)!  .  ,|  Lon- 

don, 24  l>ec.  18ft3.  His  father.  Ki.Iini.iid 
Thackeray,  who  was  a  judfte  and  i  >n<  '  r  of 
revenue^  in  India,  came  of  a  good  Y«>rkshire 
family  Mis  mother  wa«  Anne  Becher.  a  Cal- 
cutta ?iratif\  I  ■  l<  nL'iTU!  to  a  fnmilv  well  known 
ill  the  Imlii  virviri      Khlinv  "ul  Thackeray 

died  Ml  1M<>;  William.  In-  '>tiI\  rl  •!  1,  rt  niaiiK-d 
with  hii  mother  for  a  year  and  was  then  sent 


to  England  tu  be  educated.  Five  yean  hnr 
hit  mother,  who  had  married  Maj.  Henry 
Cannschacl  Smyth*  cunc  to  Ei«)and  with  h«r 
second  husband.  Thackeray's  rektions  « 

both  were  in  later  years  exceedingly  chArnra'  » 
The  little  hoy,  who  during  his  \oyxgt  K* 
sc<  ri  N'ap<ileon  at  Saint  Hi  leii.1,  was  placci  . 
charge  of  au  aunt,  and  soon  showed  prccoort 
He  was  put  to  school  under  a  Dr.  Twbct. 
where  he  is  said  to  have  got  hinu  for  tkc  9pm- 
ing  of  *Vanity  Fair.*  and  in  1CQ2  be  was  ce- 
tercd  at  the  famous  Chanerhnuse.    Here  hr 
remained   six   years,  iml-ihinR   lo>-alty   t<j  tlir 
memory  of  sui  h  former  scliolur-.  .is  .\ddiv>* 
and   Steele,  watching  and  eiiKa^nn*:   in  bgt'< 
such  as  he  described  later  —  in  one  ot  these  bt 
friend  George  Stovin  Venables  broke  the  n-.!^ 
of  the  future  novelist,  who  was  erowiru;  up  tc 
his  great  heifrht  of   six   feet,  three  mchrs  ■ 
reading  and  wntmi.;  poetry,  devourin^j  notrT, 
and  making  sket^ht^— in  short,  doing  even 
thinjj  l)ui  Kroundin^;  himself  in  the  cliusic)  a' 
his  schoolmasters  wanted  him  to  do.  Althoocfc 
he  was  a  good  Horatian,  he  rcnained  te  the 
end  a  strictly  modem  spirit 

.\fter  studying  a  little  under  his  steptaUie- 
and,  perhaps,  having  some  of  the  cxpcnmLt. 
descrilied  in  the  early  pages  of  'Pendrnni*. '  be 
went  up  to  Cambridge  in  February  1829,  bu- 
triculating  in  Trinity  College.  Here  he  rr»! 
widely,  particubrly  in  the  literature  of  ha 
favorite  18th  century;  but  he  evidently  prr> 
f erred  to  the  regular  academic  rootioe  stvper- 
parties  the  soaet>'  of  such  felk>w-«tndlrr'< 
as  the  TcnnvM  iis.  ArThi:r  Hallam.  Sprdd  r« 
and  K.  C.  Tiench  (<\  \  >.  He  alvi  tried  t». 
hand  at  college  jouni.ili-m.  vsntuiK  par<-ic> 
and  other  skits  in  the  weekly  Smyh  I: 
sliort,  he  went  his  own  gait,  which  w  as  *  trJc 
but  not  iiutirioiuly,  unsteady.  He  left  Caa- 
bridge  after  two  years  of  residence  withoe 
taking  a  degree. 

He  had  already  during  his  vacations 
mtttcd  to  the  charms  of  Pan-,  and.  with  la 
natural  turn  for  art.  he  had  little  indinatioa  i£ 
follow  his  relatives'  advice  that  he  should  uui; 
law.  His  income  from  a  fortune  left  by  ki 
father,  perhaps  £500  a  year,  was  ample  for  Ir> 
needs,  so  he  rcsoKcd  to  travel  and  study  oo  'ix 
Continent-  In  18.V)  he  spent  some  monihi 
Weimar,  where  he  saw  Goethe  and  learrr; 
enough  of  the  ways  of  natives  and  tra\clert  ic 
descrihc  'Pumpernickel*  in  after  years.  H.* 
studies,  whether  of  itteiatore  or  of  the  o%t. 
hw,  do  not  seem  to  have  been  exhausti\  c  or  cs* 
hausting. 

By  the  close  of  1831  he  had  returned  to  Eng- 
land and  began  the  study  of  law  in  the  Mi^  -< 
Temple.  Trips  to  Cambridjje.  mshs  to  tfci 
thcairi,  pipes  with  Alfred  Tenn>s€W  and  EJ- 
ward  FitzGerald  (q.v.),  and  light  rcadiogMrs 
to  have  distracted  his  attention  from  Blad- 
vtonr.  Init  the  Temple  itself  impressed  hiai  »» 
e\cry  trader  of  'Peiidcnnis'  knows.  Ht  she 
dill  snnic  electioneering  for  his  friend,  Clurio 
I'liller.  and  formed  an  acquaintance  wrJi  tk*' 
interesting  writer,  William  Maginn  ((j»  •. 
which  protably  led  later  to  hia  introduction  t» 
the  group  of  men  who  were  naking  f  rntn't 
hlaija^ine  popular.  WTicn  he  came  oi  ift  ^ 
closed  his  law  Ix-voks  and  spent  some  t!trt  ' 
r.iri-     Then   hi    to<ik   tip  defmitelv    x  l:;f'»ri 

career,  becoming  interested  early  in  ISJJ  is  tht 


Digitized  by  Google 


THACKSBAY 


Halmat  Standard.  He  soon  bon^  it  and 

went  to  Paris  to  act  a$  Us  correspondent^  con- 

iriluting  also  stories  and  reviews^^iiMch  in  re- 

rent  times  have  been  unnecessarily  exhumed. 
TTic  venture  proved  unsuccessful,  and  Thacke- 
ray, who  had  lost  money  b>  it  ;is  well  as  by 
\imk  failures  and  by  gambling  (he  had  met 
bis  own  *Mr.  Deuceacc*)  seems  to  have  fell 
compelled  to  try  seriously  to  make  his  living; 
He  had  always  nad  a  turn  for  drawing,  inher- 
ited proliaMy  from  his  father,  and  he  deter- 
mined that  llie  life  of  an  artist  in  Paris  would 
suit  him   admiiMhiy.    AceordiiiRly  in   1834  he 
eitabiished  himself  in  that  city,  and  although 
he  aojuired  no  great  skill  in  his  new  profession, 
he  enjoyed  the  society  of  relatives  and  friends 
and  laid  up  knowledge  of  the  French  capital 
vhiLh  he  afterward  put  to  good  use  in  his 
'Pans   Sketch   Book'    and  in    < Philip.'  He 
teems  also  to  have  begun  his  contributions  to 
fraser's  Magasine  by  1835,  if  indeed  he  did 
not  contrfbute  to  it  in  August  and  September 
1832,  the  burlesque  of  Bulwer's  ^Eugene  Aram' 
tntitlcd  'Elixabeth  Brownriggc,>  an  early  study 
precluding   'Catherine'   and   'Barry  Lyndon.* 
Early  in  1836  he  was  working  on  a  Paris  news- 
paper;  llicn,   again   in    conjunction   with  his 
stepfather,  he  helped  to  start  a  new  newspaper 
in  London^  The  Constitutional,  which  did  not 
survive  a  year.  Thackeray,  who  had  previously 
issued  his  first  separate  publication,  the  eight 
satirical  drawings  entitled  'Flore  et  Zephyre' 
i  IS30)  acted  as  Paris  correspondent  once  more, 
and  seems  to  have  taken  his  duties  (juite  seri- 
ously.   It  was  time,  for  on  20  Aug.  1836  he  had 
.married  at  the   British  embassy  at  Paris  a 
young  lady  of  Irish  family  who  had  fascinated 
him  by   tier  singing.   Miss  Isabella  Gethen 
Creagh  Shawc.    The  impnidcncc  of  the  mar- 
Higc  became  all  the  more  apparent  when  it 
was  found  that  The  Coustiltitiunal  had  swal- 
lowed the  remains  of  Thackeray's  fortune;  but 
he  would   never  admit  his  rashness  and  he 
worked  hard  enonsh  ever  after  in  support  of 
his  wife  and  <dindren  to  be  absolved  from  all 
reproaches. 

He  appears  to  have  written  for  Galignani's 
Messenger,  and  then  to  have  gone  to  London, 
«here  his  first  daughter  (afterward  Mrs. 
Ritchie  [q.v.])  was  bom.  He  reviewed  books 
for  The  Times  and  contributed  articles  and 
stories  to  Fraser's  and  other  magazines,  dis- 
playing an  abundance  of  enerijv  and  cleverness, 
iut,  partly-  through  anonymity  and  the  use 
0!  pseudonyms,  attracting  little  attention. 
From  November  1837,  to  August  1^38,  the 
Ytltowplush  Correspondence'  appeared  in 
Fraser's  and  later  in  the  latter  year  was 
pirated  in  AmeHca,  a  cotmtry  which  appreciated 
Thackeray  before  Enylantf  did.  There  was 
iurely  eiioii^'h  humor  and  satiric  power  in  his 
eari^  work  to  have  gained  it  more  cordial  rec- 
ognition; but  there  was  also  much  irony,  which 
larclv  makes  a  writer  popular,  and  there  were 
ittacks  on  favorite  authors  like  Bulwer  that 
could  not  have  been  relished  in  some  quarters. 

At  any  rate  it  seems  cort.iin  tli:it  when  in  lK-?9 
N*.  P.  W  illis  (q  V.)  cngaKed  him  to  write  for 
The  Corsair,  a  short-lived  New  "S'ork  weekly, 
Thackeray  was  almost  as  unknown  as  his 
younger  rival,  Charles  Dickens,  was  famous. 
The  ironical  'Catherine,'  which  finished  its 
Course  in  Frwtr'f  in  Fd»nnry  1840,  and  oug^t 


to  have  shown  contempeiaries  how  well  its 
author  knew  the  18th  century  and- could  follow 
the  lead  of  Fielding,  the  two  volumes  of  the 

'Paris  Sketch  Book'  (livtO),  and  the  abruptly 
ended  'Shabby  (ienteel  Story,'  the  germ  of 
'Philip,'  were  all  creditable  to  'Mr  Michael 
Angdo  Titmarsh,'  as  Thackeray  had  begun 
to  sign  tumself,  but  were  not  yet  tmmistakable 
products  of  a  mature  genius. 

'A  Shabby  Genteel  Story'  was  cut  short  by 
the  severe  illness  of  Mrs.  Thackeray,  which  fol- 
lowed the  birth  of  her  third  daughter,  later  Mrs. 
Leslie  Stephen.  On  returning  from  a  trip  to 
Belgium  her  husband  found  her  strangely 
changed  in  mind.  There  were  hopes  that  she 
might  recover,  and  Thackeray  gave  her  very 
constant  attention,  at  home,  in  Ireland  and  on 
the  Continent;  hut  it  was  of  no  avail.  She  was 
finally  placed  with  a  kind  family  and  survived 
her  husband  alH)ut  30  years.  The  two  little 
flirla^  for  one  daughter  had  died  in  infancy  (cf. 
*The  Great  Hoggarty  Diamond,'  1841)  were 
sent  to  his  mother  in  Paris,  and  Thackeray  set 
himself  to  work  all  the  harder  in  order  that  he 
might  ensure  their  support  and  that  of  his  wife, 
.should  his  own  life  be  cut  short.  He  had  no 
thought  of  freeing  himself  by  law,  and,  al- 
though suffering  deeply  us  such  a  tender-hearted 
man  was  bound  to  do.  he  went  about  his  work 
cheerfully,  solacing  himself  as  well  as  he  could 
with  club  life  and  enjoying  Bohemian  hatuits 
such  as  the  "Cave  of  Harmonyi*  described  in 
'The  Ncwcomcs.* 

In  1841  he  published  his  interesting  small 
volume  '  The  Second  Funeral  of  Napoleon'  and 
collected  his  *  Comic  Tales  and  Sketches,'  tm- 
successfully  in  both  cases.  In  1842  he  made  a 
tour  of  Ireland,  which  yielded  materials  for  his 
'Irish  Sketch  Hook'  oi  1843,  and  also  for  a 
much  better  book  tinished  at  Malta  in  1844  at 
the  end  of  the  voyage  to  the  East  describeti  in 
'Notes  of  a  Journey  from  CornhiU  to  Grand 
Cairo'  (1846).  This  better  book  was  a  story 
which  has  never  been  widely  popular,  but  which 
competent  judges  have  pronounced  to  be  the 
best  of  Thackeray's  works,  'The  Luck  of  Harry 
Lyndon.'  It  was  published  in  f-rtis,r's  in 
1844  and  did  not  meet  with  enough  i.ivor  to 
warrant  its  being  put  between  covers  until  1856, 
long  after  its  author  had  become  famous,  when 
it  appeared  in  the  third  volume  of  'Miscel- 
lanies in  Prose  and  Verse.'  The  public  has 
never  liked  a  villain  for  a  hero  and  is  uncom- 
fortable in  the  presence  of  a  writer  with  a 
genius  for  irony,  hence  Thackcra.\  iiM-ierly 
memoir  of  an  irrepressible  Irish  rascal,  althoum 
it  gives  a  brilliant  picture  of  European  lite, 
high  and  low,  in  the  I8th  century  and  is  per- 
haps inferior  only  to  'Jonathan  Wild'  as  a 
piece   oi  lined   irony,   will   prob.ibly  eoii- 

tinue  to  be  praised  by  the  critics  and  eschewed 
by  the  general  reader. 

Meanwliile  Thackeray  bad  formed  a  connec- 
tion that  gave  him  not  only  a  reliable  source  of 
income,  but  also  an  organ  in  which  he  could 
publish  anything  he  cared  to  draw  or  write,  with 
the  result  that  his  creative  faculty  was  stimu- 
lated and  made  copious.  I'rom  June  1842  until 
1851  he  was  one  of  the  most  important  members 
of  the  stall  of  Punch,  which  had  begun  its 
career  in  July  1841,  'Miss  Ticklelolsy's  Lee- 
tares  on  Knglish  History,'  with  which  his  con- 
tributions practically  began,  naturally  fell  rather 
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flat.  I«ul  liiii  copy  improvtci,  his  >kctchcs  were 
generally  appreciated  hkI  no  nne  was  more  at 
home  at  the  famous  •Punch'  dinners,  where 
the  poikf  of  the  journal  uas  shaped.   His  first 

fttai  success  was  made  with  *Jcatnes's  Diary,' 
rovein1)cr  1845.  This  siltire  on  railway-stock 
K:ambliiig  was  followed  by  the  f.iriintis  'Stinli< 
of  I'.iigland.  by  One  of  Thcniaclvcs. '  vvhu  h 
began  on  28  Feb  1846  and  ran  for  a  year 
T^ckeray  discovered  snobs  in  allo^hcr  too 
many  quarters,  perhaps,  and  he  has  been  aecitsed 
of  overlooking  one  at  home;  but  it  was  only 
natural  that  be  should  work  a  good  vein  to  the 
poiiii  nf  <  x1i;uisiioii  and  some  of  bis  papc  rs  wen- 
very  clever.  Most  of  them  were  rtpriuted  as 
"The  liook  of  Snobs'  in  1848.  His  next  series, 
lo-day  more  attractive  to  some  readers,  was  his 
'Pri*e  Novelists,'  excellent  burlcs<|ues.  which 
ran  from  April  to  October  1847,  and  took  off, 
without  malice  and  with  very  great  clever- 
ness, such  popular  writers  as  Bulwer,  Disraeli, 
G.  P.  K.  James,  Lever  and  Cooper.  One, 
•Crinoline,  bv  Je — mes  PI — sh,  Es<i.'  was  a 
takeoff  of  Thackeray  himself.  These  were 
only  the  leading  things  he  contnbuied  to  Punch. 
Probably  they  are  not  so  attractive  to  maiqr 
readers  to-d;iy  as  some  of  his  ballads  and  songs 
p.irtirui.irtv  -ucb  ;i  per  feet  piece  of  occasional 
poctiy  as  ''I'lw  CuiK--l>*>tiomrd  Chair.' 

His  increasing  suc<  t  ss  i  tiahltil  him  in  1846 
to  take  a  house  and  briiiR  his  daughters  back 
from  Paris  to  a  home  of  their  own.  In  this 
house,  13  Young  street,  he  wrote  'Vanity  Fair,* 
which  was  published,  as  the  fa.shion  then  was, 
111  monthly  parts.  In  January  1847,  it  began  to 
appear  in  yellow-covered  pamphlets  issued  by 
the  publishers  of  Hunch,  and  if  ran  till  July 
11M8,  when  a  double  number  was  given.  This 
method  of  publication  was  bad.  because  it  did 
not  force  the  author  to  complete  his  work  and 
thus  pet  the  opportunity  to  see  and  criticise  it  as 
a  whole  before  committiiiL;  himseli  tci  lypi  It 
con<liicetl  also  to  spasmodic  writmv:  aii<!  to  pad- 
ding. Most  of  Thackeray's  lonv;cr  stoi  ii  s  show 
the  evil  effects  of  the  part  system,  and  so  do 
the  novels  of  Diekens  and  Lever. 

At  first  'Vntnty  Fnir'  did  not  greatly  attract 
the  pufilic.  althoiiL-li  now  the  opening  chapters 
that  introduce  Betkv  Sliirp  arc  usually  found 
very  interesting  Contemporaries,  of  course, 
could  have  no  idea  that  she  was  destined  to  be- 
come one  of  the  great  heroines  of  fiction,  and 
they  knew  Thackeray,  not  as  a  distinguished 
novcli>t.  but  as  a  clever  satirist  and  burlesouer 
and  draftsman  Before  1848,  however,  readen 
were  awake  to  the  f.\  !  that  they  ha«l  .uunbt  r 
great  novelist  in  their  miclst.  Charlotte  Bronte 
and  the  Hdttihurfjh  Kifiew  acclaimed  him.  atnl 
he  became  something  of  a  Iiterar>-  lion.  To  this 
day  'Vanity  Fair*  is  regarded  by  many  people 
as  his  most  important  though^  not  his  most 
artistic  work.  .Tnd  readers  «!tilf  divide  into 
parti>..tns  of  f'ukti,^  niil  nf  Tli.ickrr.iy,  tlir 
latter  usually  w  uiniuj.;  ilu  .^ultngts  ot  the  luurc 
critical 

Meanwhile  Thackeray,  again  rivaling  £>ick- 
ens  — the  rivalry  was  of  the  friendliist  kind 
save  for  one  epjsode  to  be  mentioned  later  — 

had  ptiMf«hf>(!  srvrral  Chrismas  boolw  *Mrs, 
Perkins's  Jl.il!'  (IVcimbrr  I84<^»)  the  success  of 
wbuh  I-  Slid  to  h.ue  helped  'Vanity  Fair,' 
•Our  Strcff  ( IK47).  '  Dr  Birch  and  His  Vfninj.' 
Friends'    <184fi),    •Rebecca    and  Rowena' 


(1849),  the  clever  but  perhaps  superfluou*  '■ir 
upon  •Ivanhoe,'  and  'The  Kicklebur>-i  <jc  '-^ 
khine>  (IS.'W).  which  was  attadced  ro  f*. 
Times  and  efTecti\  ely  defended  in  a  prtfk . 
to  the  second  edition. 

In  November  1848  the  first  pan  of  ^Pentirr. 
nis'  appeared.    It  was  not  mruludcd  un'il  l^- 
( >  nibcr  1850.  ow  inp  to  a  severe  iIIno«  mheui 
Thackeray  ha-I  in  the  autumn  of  1.S49    |i  a  dir 
most  autobiographical  of  his  novels,  aad  onKll 
ingenuity  has  been  displayed  in  discm ering  ihr 
supposed  origitiais  of  his  character*  VIa«— r 
for  example,  is  thought  to  h.-.\e  brtn  re;-, 
scnted  in  ('ai)tairi  Sli.tndon     It  i«  tr.ore  cfr:^^ 
that  'Prndcnnis'  i»  an  effective  pre-rntarior 
lit(  rary  lite  in  London  in  Thackcray'i  dat,  u.l 
that  he  had  no  intention  of  running  down  h. 
brother  authors,  as  some  critics  acru.sH  fc— 
of  domg.     With  all  its  merits   '  Pen<kttr-%' 
suffers,   as   do    'Vanity    Fair,'  'The 
comes. '  and  *The  Vtfginians,*  from  its  spr«» 
ing  length. 

Efforts  had  luen  made  to  supply  Thirkrrn 
with  a  permanent,  definite  income  bv  vocti' • 
him  an  appointment  as  a  magistrate  or  v 
postal  servtce:  but  bis  well-meaning  f  riend^  k*^ 
failed.    In  1851,  disliking  the  stanr!  takrr?  H 
Punch  against  Najx^'lmti  IlL  hi  r«ipncd  'rar 
the  staff     Althouirh  he  >;ill  continued  to  r^^- 
trifnitc.  it  seemed  .uU  is.ilili   to  secure  aroi''f- 
source  of  income.    This  he  found  in  IccTuT-ri 
In  May  and  June  1851  he  deh\t^red  *tx  lertafv 
before    distinguished    audiences    in     \\  V . 
Rooms,  on  his  favorite  humorists  of  the 
ceiiliiry,      They    ucn      luicssful    whrn  "J*- 
livirtii.  and,  iii   their  collected   form  M^^"' 
rank  liinh  amoiii:  his  works,  for  their  chanr 
style  and  their  rare  sympathy.   Thr-i  w  ere  ic^ 
sequently  delivered  in  other  pbc  -   ;:i  Gm' 
Britain,  and  then,  on  30  Oct  1852.  Thadcm? 
sailed  (in  company  with  A.  R  Oough  (qt 
and  James  Rusself  Lowell)  to  dicfiv«r  them 
America. 

Just  as  he  was  starting  he  received  a  cf;^ 
of  the  novel  he  had  been  woridng  upon  'c: 
months,  reading  in  the  British  Mnsrum  for  ct- 
terials  and  laboring  carefully  upon  hi* 
'The  History  of  Henry  Esmon'l  F,s<j  '  wj-  " 
I)itMished  in  parts,  and  ln-nn-  : ihe  mo*T  jrn-- 
ot   Th.ickeray's  n<ucU,  with  the  cxccp;:cr  ■ 
'Barry  Lymlon  '     Its  subtle  sttuly  oi  trrrTr.- 
character.  its  nice  lialanciitg  of  romance  and  tt^ 
realism  that  accompanies  a  minute  knemltitr 
of  a  period  stich  as  Thackeray  possessed  of  tkr 
18th  century  and  partirolarly  of  th^  rrign  s . 
Queen  Antu.  its  .ittractive  though  pcrhap*  mO'- 
what    cnrr  l.ibuicd    style,    and    above    il'  "* 
licr\  a<linv;  atmosphere  of  tender  sentimeni 
made  it  not  only  a  jc'assic  historical  rom::- 
but  the  favorite  book  of  many  Thackerayasv ' 
wliom  it  is  idle  to  pomt  om  thai  perhaps 
novel  is  after  all  mastertr  toor-de-forte. 
the  essenti.Tl  vic<>r  of  Thackeray's  ger^m* 
better  displayed  in  the  -iiperb  itonv  of  'Ri— 
l.\ti<l'iti'    .and   in   tlie  nnilin  liiri^-   nortriMi  ^ 
htnn.iti  vices  ati  !  follies  that  make*  *V*«.?» 

Fail  '  m> mcir  iMe. 

in  America.  Thackerqr  was  «BO«t  cofAi^f 
received,  and  by  his  genial  manners  be  m^" 

many  friends  He  lectured  in  the  » h  rt 
North  and  South  and  sailed  for  hon-.e  r 

nni' Il   rii  lu  r   m  piii       (£_''"  1      F'  '. 

natcly  he  did  not  attempt  to  turn  his  vu^  ^ 
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Setter  account  by  writing  a  bo<^  upon  it,  at 
ickcns  had  done  years  before. 
The  next  two  years  were  spent  in  eood  part 
on  the  Contiru'iit.  The  idea  of  *Tne  New- 
comes'  oanic  to  him  in  Switzerland,  and  during 
a  protracted  stay  in  Rome,  where  he  had  a  bad 
atiack  of  fever,  he  wrote  that  charming  bur- 
lesque for  cbtUiren  ^Tbc  Rose  and  the  Riof* 
(1854).  The  novel  for  oM«r  children,  uridi  itf 
delightful  old-child  fijnirc,  Colonel  Ncwcomc, 
was  published  in  monthly  parts  from  October 
1853  to  .August  1855  inclusive;  and  is  said  to 
have  netted  Thackeray  i4,000.  The  spasmodic 
node  of  composition  affected  the  structure  det- 
rhnentally,  but  Thackeray's  satiric  power  and  his 
increasing'  meDowness  of  sentiment  were  ex- 
cellently olendcd,  and  the  book  may  fairly  be 
called  a  masterly  presentation  of  domestic  life. 
The  character  of  Colonel  Newcomc,  who  has 
some  ol  the  traits  of  Thackeray's  stepfather,  is 
said  by  late  critics  to  be  grossly  exaggerated. 
'Charmingly  idealized"  would  seem  a  better 
phrase  in  view  of  the  appeal  the  old  man  Imi 
made  and  stiU  makes  to  thousands  of  hearts. 

In  October  1855  Thackeray  again  sailed  to 
the  United  States,  where  he  again  remained 
until  the  following  April,  lecturing  on  'The 
Fi  ur  (ieorces'  with  great  success  and  repeat- 
ing with  less  'The  English  Humorists.'  In 
Isf/)  he  xielivercd  the  "Georges'  throughout 
Eogland  and  Scotland,  and  enjoyed  the  society 
of  his  children  and  hts  numerous  friends,  mak- 
ing other  lives  bright,  although  his  own  was 
somewhat  clouded  by  the  precarious  stale  of  his 
health.  In  July  18o7  he  stood  as  the  Liberal 
candidate  for  Parliament  from  0.x ford  and  was 
defeated  ty  a  small  majority,  accepting  his  dis- 
appointment gracefully.  In  November  18S7  the 
quasi-seque!  to  *  Esmond.*  for  which  he  had 
gatheredf  material  in  America,  the  only  partially 
successful  'Virginians.'  be^an  to  appear  and 
ran  its  course  in  monthly  numbers  until  Octo- 
ber 1859.  It  was  at  least  a  notable  link  between 
the  mother  and  the  daughter  country  and,  al- 
though it  shows  plainly  the  effects  of  Thadc- 
eray^  increasing  bodilv  sufferings  it  probably 
deserves  more  praise  tnan  it  usually  receives. 

At  this  time  one  of  the  most  unpleasant  in- 
cidents in  Thackeray's  life  occurred  Kdmund 
Yates  (q  v,),  a  rising  journalist,  published  in 
June  1858  a  sketch  of  Thackeray  that  was  not 
altogether  pleasing  to  the  latter.  Thackeray  re- 
plied in  a  stinging  letter;  Dickens  was  unfor- 
tunately drawn  into  the  affair  on  Yates'  side; 
Thadceray  laid  the  correspondence  before  the 
rmmittee  of  the  Garrick  Club;  the  committee 
and  the  club  took  it  too  seriously;  and  Yates, 
refusing  to  apologize,  was  dropped  from  the 
dub.  Dickens  seems  to  have  I>een  in  the  right, 
Thackeray  unintentionally  in  the  wrong. 
AUcnation  between  the  two  ensued;  fortunat<^ 
a  few  days  before  Tluckeray's  death,  they  met 
hy  accident  and  shook  hands  spontaneously. 

In  1860  a  long-cherished  desire  of  Thack- 
ersor's  was  fulfilled.  His  publishers,  Smith  and 
Elder,  began  to  issue  Tht  CornhiU  Magasme 
m  January,  and  made  him  editor.  The  first 
number  had  an  emmnott*  sale  and  he  was  as 
delighted  as  a  boy.  He  secured  Anthony  Trol- 
kpe  and  other  good  contributors,  but  for  his 
own  part  was  forced  to  content  himself  with 
printing  'The  Adventures  of  Philip'  instead  of 
a  great  historical  romance  of  the  age  of  Henry 
V  about  whidi  be  bad  dreamed.  Ndther 


<PhiHp>  (1861.  1862)  nor  'Lovcl  the  Widower> 
(1860,  1861)  was  altogether  worthy  of  his 

genius,  but  the  delightftil  essays  laiown  as 
'Roundabout  Papers'  (collected,  1863), "and  to 
a  less  extent  '  Tlic  I'our  Georges'  (not  re- 
printed until  they  appeared  in  the  Collected 
Works.  1867-69)  surely  were.  ThadKray  soon 
found  the  cares  of  editorsliip— especially  the 
duty  of  refusing  contributions  even  &om  n 
writer  like  Mrs.  Brownintr,  too  onerous,  and  he 
was  too  old  to  become  methodical;  so  he  re- 
signed in  April  1862.  His  health  steadily  de- 
clined—  though  one  finds  little  trace  of  tlie 
fact  in  the  admirable  chapters  of  'Dennis 
DuvaP  (1867).  which  was  ranning  in  The 
Comhill  at  the  time  of  his  deatii.  In  Novem- 
ber 1862  he  was  seriously  ill.  \\  ith  bis  white 
hair  he  passed  for  an  old  man,  although  he 
was  about  SZl/i  years  on  that  fatal  night 
of  23  Dec.  1863,  when  he  went  early  to 
bed  without  suspecting  that  death  was  so 
near.  An  effusion  of  blood  took  place  in  his 
brain,  and  he  was  found  dead  in  the  morning. 
On  30  Dec  1863  he  was  buried  simply  at  Kaa«al 
Green. 

Thackeray,  as  has  been  said,  was  very  tall  — 
"a  colossal  infant,"  Motley  called  him,  with 
"white,  shiny,  rin^letty  hair  ...  a  round- 
ish face"  and  *a  little  dab  of  a  nose  upon  which 
it  is  a  perpetual  Wonder  how  he  keeps  his  spec> 
tacles.*  He  was  as  attractive  to  his  friends  as 
he  still  is  to  die  admirers  of  his  genius.  Petw 
haps  he  was  too  much  of  a  Bohemian  in  some 
respects,  but  as  a  father  and  a  Kcnial,  kind- 
hearted  man  it  would  be  hard  to  name  his  su- 
perior. As  a  man  of  letters  his  rank  is,  of 
course,  very  high.  Besides  being  one  of  the 
chief  of  English  novehsts,  he  was  a  draftsman 
of  aUIity,  though  not  of  genius,  an  excellent 
writer  oi  society  and  satirir  verse,  an  eminent 
lecturer,  a  charming  letter  writer,  oneof  thebest 
of  the  English  cssay.sis,  "a  bnrn  provider  of 
burlesques  and  comic  skits  for  the  public  of  his 
day  —  in  brief,  he  was  an  author  of  varied  and 
copious  genius,  a  master  of  humor,  of  satire, 
and  of  sentiment,  and  in  addition  a  critic  of  lim- 
ited though  by  no  means  small  intellectual 
powers  and  an  admirable  stylist.  Unfortunately 
the  task  of  appraising  the  value  of  his  work  has 
been  rendered  ditTicuh  by  the  extravagant  wor- 
ship of  his  partisans.  Many  of  the  volumes 
that  have  been  added  to  his  works  since  his 
death  represent  merely  his  talents  as  a  journal- 
ist, not  his  genius  as  a  writer,  and  even  his  best 
book;  are  often  defective  in  structure  or  in 
strength.  We  are  still  too  near  him  to  be  able 
to  tefi  whether  he  will  finally  outrank  Dickens 
as  a  creative  force  in  literature  or  whether  he 
will  rank  with  Fielding  as  a  portrayer  of  char- 
acters and  manners.  We  are  not  too  near  to 
potetve  that  he  is  not  so  important  in  the 
evolution  of  fiction  or  so  cosmopoUtan  and 
heroic  a  figure  as  Sir  Walter  Scott.  But  his 
place  is  certainly  with  this  small  group  of 
iliustrioKs  novelists.  See  Barry  Lyndon; 
Henry  Esmond;  Newcomks,  The;  Pendennis; 
Vanity  Fair. 

Bibliofrai>h)rir>-  Thadceray's  works  have  a^ 
peared  in  maiqr  e(fitions  —  notably  that  of 
1883-84  in  26  volumes,  and  the  'Biographical 
Edition,'  with  valuable  introdiutinns  of  Mrs. 
Richmond  Ritchie,  13  volumes.  IS'K  'T*)  Ouitc  a 
Thackeray  revival  occurred  after  the  publica- 
tion of  Mrs,  Ritdiic'ls  edition — editions  being 
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wperinicnded  by  Mr.  Lewis  Mclrille  (im- 
portant for  completeness,  faithfulness  to  the 
older  texts,  and  bibliosraphical  infonmttion). 
hv  Mr;  Waller  Jerrold.  and  by  W.  P.  Trenf  and 

J.  n.  H.nt  rmm  fihr  r..nihifl  Kdition,  1904^0 
vols.,  \M:h  iiitr  iluciiiiiis  and  biblic)|fraphvV  The 
chief  lives  of  Thackrrav  are  those  bv  Anrhniiv 
Trollnpc  CKnKlish  Men  of  Letters.''  18?>).  by 
Hrnn.in  Mrrivalc  and  F.  T.  Marziuls  ('Great 
Wniers.'  1891).  by  Lewis  Melville  (2  vols.. 
UP9)  and  by  diarica  Whibley  ( 19Q3).  There 
are  noBeroaa  volumes  of  Huckerayana  and 
Mparate  reprints  of  early  works,  as  w«1l  at 
several  sKri.-il  biMiofrapnir*.  such  as  It.  H. 
Spielmanii's  'Thv  Hi^hortu  I  nidentified  Ccm- 
tribtitions  i>f  W  M  Th.ickcrav  to  Punch' 
(l<)On).  His  corresitondcnce  with  the  Ilrook- 
fieids  was  coliccteil  in  1KS7  ('onstilt  aho  the 
artirlc  by  Leslie  Stephen  in  the  'hictinnary  ot 
National  Biojfraphy,'  and  for  cn'icism.  W.  C 
firownell's  cssav  in  *  Victorian  Prose  Masters' 
(New  York  1901);  Benjamin.  L.  S.  *SofRe 
A^eeta  of  Thadwray*  (Ponton  Pin. 

WiLUAM  P.  TtENT, 

Proffssor  of  Engliih  Uttratwre,  CohuiMa  Umi- 

t'ffsity. 

THAI,  an  East  Io<fian  word  meaomg  *free." 
and  the  general  designation  of  certain  peoples 
of  Farther  India,  includinfr  the  Thos,  Huongs. 

Shans,  L.Totian*;  and  Siamese.  Althoueh  widely 
diverging  in  ccf.am  characteristics,  they  spcalc 
latiRuaKcs  derived  from  the  same  stock,  and  .ire 
evidently  of  common  descent.  The  Siamcc, 
the  best  known  and  most  civilized  <'i  the  Thai 
group,  are  consideraMv  mixid  with  Malaj-S, 
nilMmt  and  other  racis  an  1  are  of  medium 
Stature  and  broad-beaded.  The  Laotians  are 
shorter  m  stature  than  the  Siamese,  and  their 
sknMs  are  le<s  distinctly  of  the  broad-braded 
tjpc.  Consult  Uiguet,  'F.tude  de  La  Langue 
Tai*  (Paris  1896).  'See  Lm»;  Skaii  SrAm; 

SlAM. 

THAIS,  thftls,  a  Greek  hctxra:  b.  at 
AdMas,  who  acoonpaoied  Alexander  the  Great 
on  his  expedition  to  Asia.   She  is  said  to  have 

tnsti(;ated  Alexander  to  set  fire  to  the  citadel  of 
Persiptilis,  the  residence  ot  the  Persian  kinKs, 
in  revcnk;e  for  the  injuries  done  to  her  native 
city  bv  Xerxes;  but  ihi-  anecdi'tc,  though  im- 
mortalized by  Dryden.  is  probably  untrue,  as 
we  know  on  the  authority  of  Arrian  that  it 
was  his  intention  to  sack  the  place  and  burn  the 
citadel  on  munds  of  state  policy.  After 
die  deith  of  Alexander.  Thais  became  the  mis- 
tress of  Ptolcmv  Latn.  and,  according  to 
Athen:r  is,  \\a»  nTierward  mamed  to  him.  She 
was  cr!(  bra!(-d  f^r  uii  and  repartee,  and  UMiqr 
anecdotes  arc  recorded  of  her  talent 

TRALBBSO.  taTMfrfc.  Sifiamond.  Swiss 

pianist  h.  (ieneva,  7  Ian  I8lj;  d.  Naples,  27 
April  1K7I.  He  was  the  natural  son  of  Prince 
Moritr  Dietnchstetn  and  Baroness  von  Wilrlar. 
He  sfudtrd  piafM.  pl.ivintr  At  14  was  an  a<-- 
romplivhr  l  pl.i\ ■  r  In  isU)  be  m^ilr  In*  first 
ronrcrt  tour  tn  <»ermany  and  in  18J.>-4.>  toured 
in  Beiinnm,  Holland.  Knsland.  Russia  and 
Spain,  while  in  lli.^.S-56  he  viwted  South 
Amenra  and  Ae  Untied  States  His  playiftff 
was  notable  for  its  beamy  of  tone  and  the 
rharm  of  its  leffatn,  rather  than  for  hrillianry 
or  fire  T  <  him  Wbrnk.'  certain  innm-ations  in 
plaxiiiit.  a<  (rpief|  <<««  aecoitm  ot  hit  prominenee 
thooiHi  ni*i  t.nipaal  with  htm;  sach  for  instanrc 


as  that  of  playing  the  caatilctta  in  strmnij  ac- 
cented notes  bf  tfw  thnn^  while  ttseii> 
gaged  hand  pl^  arpeggios  or  ociave-pas«agr« 

above  and  nelow  the  melody.     His  «t»erm«, 

'Florinda'  (I85l>  and  'Cristina  di  Suena* 
( 18?5 )  were  both  faihires  He  composed  many 
piano  piicf  *.  inrlnrbn^'  fantasies  on  thetnrs 
from  various  op«-ras.  His  ^Studies'  for  the 
pianoforte  are  highly  vained  bf  Icacliera. 

THALBNITS.  a  native  yttrium  silicate, 
having  the  formula  H:V;Si.O.»,  recently  dis- 
covered in  O'tf  rby,  .Sweden.  It  occurs  :n 
tabular,  munoclinic  crystals  uf  a  ll^i-rcd  color; 
hardness  6.5;  specific  gravity  425. 

THALER,  ta  Icr    See  LtotOjvi. 

THALES,  iha'lei,  Greek  philosopher  b 
Miletus,  Asia  Minor,  about  t2^  to  (>U) ,  d  aboo: 
543  B.C  He  was  the  earhcst  philosopher  oi 
Greece,  and  fotmder  of  the  Ionian  schooL  He 
traveled  in  Crete,  Phcenicia  and  Egypt,  where 
he  calculated  the  heights  of  the  pyramids,  and 
received  instructions  from  the  priests.  From 
them  he  probably  acquired  a  knowledfre  of 
geomctrv,  in  which  he  excelled  his  teachers. 
He  is  the  father  of  abstract  eeomrtry.  beirse 
the  first  to  demonstrate  that  a  ru  le  is  bise-ted 
by  its  diameter;  that  the  angles  at  the  base  of 
an  isosceles  triangle  are  equal ;  that  two  straiglw 
Nacs  ootting  each  other  produce  op^oaile  and 
equal  angles;  that  the  angle  of  a  seni<<iftle  ts 
a  right  angle,  etc.  After  his  return  from  Eg^-pt 
he  was  reckoned  among  the  seven  wise  men. 
and  his  sayings  such  as  rtatri*  ('kr'^w 

thyself  ')  were  in  the  highest  repute  amoni:  the 
ancients  To  the  loniatis  he  gave  the  wise 
course!  to  form  a  general  confederacy  for  the 
puri"!  r  lit  r<sistin^  the  Persian  power,  and  to 
make  Teos  the  scat  of  the  onion.  He  also  <&t- 
toaded  tfie  llilesiant  from  entering  into  aa 
alliance  with  Omsus  against  Cyrus.  His 
philosophical  doctrines  were  preserved  onlv  by 
oral  tradition,  until  .\ri$totIe  committed  them 
to  writing  several  hundred  venr*  after  his  dea'h. 
He  considered  wat<  r  the  ri'-ment  of  all  •h:nc^ 
His  most  iraponant  pupils  were  Anaximander. 
Anaximencs  and  Pherecj'des.  Consult  .Mlmaa. 
G.  J..  'Greek  (kometrv  from  Thaks  to  Eochd' 
(\my:  Diels,  H..  'ParmemdaXchrBcdkht* 

THALIA,  tha-li'a,  ""the  bloomina  on<.» 
one  of  the  nine  Muses.  She  was  the  Mus«  of 
comedy  and  pastoral  poetry,  and  is  usually 
represented  with  the  comic  mask  and  the  sbep* 
herd's  crook  in  her  hand.  One  of  the  Gracm 
was  also  called  Thalia.   See  CsAns. 

THALLIUM,  a  meulUc  element  discr  v 
ered  by  Sir  William  Crookes  ( ItkiJj  in  a  dc> 
posit  obtained  from  the  lead  chambers  of  a 
anlthurk  add  works  at  TtBMrroda  in  the  Han. 
On  exaniining  this  depont  w\/ik  dw  speclroicepe 
the  discoverer  observed  a  siniarle  sharp  and  bril- 
hanf  preen  line,  which  was  alterwarj  shown  to 
be  (  h.ir.u !■  ris  ic  ol  this  clemnit  Crookes  gast 
the  clcmrnt  the  fiame  of  thallium  from  the 
(ireek  tkallus.  a  green  iwiv'.  ThaUiura  is  forad 
in  many  natural  sulphides  such  aa^thoae  o< 
iron,  copper,  sine,  bismuth,  etc  Ab  imfwmai 
mineral  containing  it  is  Crookesatc,  a  cBmMad 
of  soffdnir.  copper,  siK-er  and  thallttmt  whn 
imn  or  zinc  siilnbidc  is  burned  in  the  pfOCeSS 
of  makini;  sulpnnnc  acid,  the  thslh—  bw 

to  tu  oxide  wWch  ooOecta  i«  Iht  tea  or  ii 
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the  lead  chambftn.  To  obtain  metallic,  tbaHivm 

from  this  flue  dust,  it  is  dissolved  in  dilute 
sulphuric  acid,  filtered,  and  hydrochloric  acid 
a'lifd.    The  slightly  solr.!-li'  ttiallium  chloride 
Mparatcs.    This  is  chaiiK'cd   to  the  sulphate, 
purified  at  the  various  elements  accompanying 
thallium  and  the  thallium  sulphate  decomposed 
hy  electrolysis  or^by  action  ot  line.  Thallium, 
symbol  TI,  has  an  atomic  weieht  of  2(M.1&^  spe- 
cific gravity    1!.19  and  fuses  at  561°  F.  A 
freshly  cut  surfaci-  has  a  brilliant  siKcr  white 
!u>t^rc  which  is  quickly  lost  by  the  oxidizing 
aci'on  of  the  air.   It  is  softer  than  lead  and  is 
r  illrable.    The  metal  dissolves  readtlpr  in  sul- 
-h'lric  or  nitric  acids,  but  only  sngfatfy  in 
nydrochloric  acid.   It  forms  two  classes^  of 
compounds:  the  thallous  compounds  derived 
from  the  oxide  TljO,  and  the  thallic  compounds 
fnm  T1,Oj.    The  salts  of  the  first  class  re- 
scmMi    'he  corresponding  salts   'if  potassium 
and  sodaum.   The  chloride,  however,  resem- 
bles those  of  silver  and  lead  in  its  insolubilitjr 
b  water*  Thallium  compounds  sive  a  green 
color  to  a  non-htminons  name.  Tney  are  very 
poisonous,  rescmblinp  lead  in  physiological  ac- 
tion.  Thallium  and  its  compounds  are  used  in 
ihc  manufacture  of   thallium  plass,  the  high 
reiracti\c  power  of  which  makes  it  valuable 
in  the  preparation  of  optica!  inttraments  and 
of  artificial  gems. 

THALLOPHYTA.    Sec  Botany;  Pauo- 

BOTANY 

THALWEG,  the  lowest  line  of  any  val- 
ley or  drainage  course.   In  valleys  witfi  rivers, 

it  tlu  aitii.'il  stream  course,  in  dry  valleys  it 
is  the  gully  through  which  storm  waters  run  off. 

THAMES,  temz.  Canada,  a  river  in  the 
louUiwestcni  ban  ol  QntMeioi,  rising  in  Perth 
Cbanty,  and  (fowing  sottttwest,  160  miles,  into 

Lake  Saint  Clair,  about  50  miles  east  of  Dc- 
trt/it,  Mich.  It  is  navigable.  18  miles  to  Chat- 
ham, by  boats  of  considerable  size,  hut  has  a 
ditbcult  biLT  at  the  mouth.  On  the  banks  of 
this  river,  about  JO  miles  above  Chatham,  a 
Anal  stand  was  made  by  General  Proctur  and 
Tecumseh,  when  pursued  by  General  Harrison 
in  the  War  of  1812.  The  position  chosen  was 
poor  and  very  favorable  to  the  American  ad- 
vance. On  5  Oct.  1813  Harrison  with  3,000 
men  attacked  and  by  a  vigorous  charge  of  cav- 
alry under  Colonel  Johnson  drove  the  British 
in  great  ooninsion  from  the  field.  Tecwnsch 
was  slain  and  General  Proctor  himself  barely 
escaped  capture.  The  Americans  lost  47  and 
the  British  48,  besides  33  Indians;  477  prisoners 
were  c.i[)tiire(l  The  re^nlt-.  c:'  the  battle  were: 
the  Indian  .Northwestern  Confederacy  was  de- 
stroyed; the  British  power  in  L  pper  Canada 
was  broken  and  practically  all  that  had  been 
lost  by  the  Americans  at  Detroit  was  resainedi 

THAMES,  thimz,  Conn.,  a  river  in  the 
vomheastern  part  of  the  State,  formed  by  the 
junction  of  the  Quinebaug.  Shetucket  and  Yan- 
tic  rivers  at  Norwich,  whence  it  flows  south 
about  15  miles  to  the  Long  Island  Sound. 
Near  its  mouth  on  the  right  batik  lies  the  city 
of  New  London.  It  is  really  a  tidal  estuary, 
a  wide  and  beautiful  waterway  navigable  for 
large  vessels  to  its  head,  and  an  important  ave- 
otie  of  local  commerce. 

THAMES,  tfmz,  England,  the  most  imfort- 
aat  and  famous  river  in  Great  Britain,  nsing 


in  Gloucestershire,  and  flowtnfr  in  an  irregular 

eastward  course  into  the  North  Sea.  It  sepa- 
rates the  counties  of  Ciloiicester,  Oxford, 
Buckingham,  Middlesex  aiitl  Essex  on  the 
north  from  Wilts,  Berks.  Surrey  .md  Kent  on 
the  south.  Its  total  length,  measured  from  the 
Nore  Light,  is  217  miles,  of  which  18U  miles 
are  navigable.  The  upper  waters  around  Ox- 
ford are  known  to  the  poets  as  I  sis.    The  river 

f>asses  the  dties  of  Oxford,  Reading,  Maiden- 
icad,  Windsor,  Cherl.scy,  Kingston,  and  passes 
through  the  heart  of  London,  lielow  London 
it  widens  gradually  into  an  estuary,  which,  at 
the  mouth,  is  27  miles  wide.  The  river  is  navi- 
gable for  the  largest  vessels  up  to  the  east  end 
of  London,  where  the  great  Victoria,  Albert 
and  West  India  docks  have  been  constructed. 
The  upper  course  is  connected  by  an  extensive 
canal  system  with  the  Severn  River  .-.nd  the 
middle  counties,  t'ike,  perch,  roach,  dace  and 
Other  fish  are  caught  in  quantities.  The  sur- 
het  of  the  Thames  from  Oxford  is  largely 
taken  up  by  pleasure  craft  qa  holidays  in  fine 
weather,  and  the  regattas  held  then  are  world 

famous  The  Mcdway  is  the  largest  tri'iutary. 
The  L  her  well  fluw-  in  at  historic  Ox  lord  112 
miKs  up  .stream;  the  Pang  tlou>,  in  at  I'.uig- 
bourue  51  miles  from  the  mouth,  and  the  K.CU- 
net  at  Reading,  six  miles  farther  down.  The 
water  supply  of  Loodra  is.  taken  mainly  from 
the  Thames.  The  natural 'flow  is  about  350.- 

000.000  gallons  a  dav,  and  the  water  companies 
take  about  1.^.0ai,(X)0  of  this.  Xatuially  the 
utmost  care  is  taken  to  prcser\c  the  \\alcr  from 
pollution  by  sewage.  In  pa.ssing  through  l.on- 
don  the  water  front  of  the  river  ii  vastlv  in- 
creased by  the  method  of  constructing  docks 
cut  out  In  rectangles  from  the  land.  In  no 
other  way  could  the  40  miles  of  water  front  be 
made  to  ser\c  the  eiiurmous  husmcss  of 
London. 

THAMES,  Battle  of  the.  m  the  Wat  of 

1812.   On  12  SepL  1813  General  Harrison,  who 

was  still  at  Seneca  on  the  Sandusky  Ri\cr  (see 
Frf.nchtow.s,  B.vrrij:  ok),  received  word  of 
Perry's  victory  on  Lake  Erie  (see  I'.rik,  Lake, 
BAi-ri.F.  ok;  V'vMkV,  O.  H.)  and  began  to  pre- 
pare for  his  campaign  against  Detroit.  By  dtnt 
of  hard  work  Harnson  recruited  his  arnnr  to 
6^500  troops,  commanded  hy  Brig.-Gens.  Don-  * 
can  Mc.\rthur  and  Lewi^  Cas-,  Li(u1-Cbl, 
James  V.  Ball,  Gov.  Isaac  Shelli>  of  Kenlucky 
and  Col.  Richard  M.  Johnson  (f|f|.\.).  .\t 
Maiden  and  Detroit  Proct*jr  had  yj>3  British 
regulars  and  at  Amher^tbur^  were  3,5()U  In- 
dians, but  when  Harrison  landed  at  Middle 
Sister  Island.  Proctor  burned  the  public  prop- 
erty at  Detroit,  and  on  24  September  withdrew 
to  Santlwich.    Three  da_\^  later  Harrison  uccu- 

Eied  Maiden,  then  eiiterei  Sanilwieli.  Proctor 
aving  evacuated,  and  began  energetically  to 
pur.sue  the  retreating  British,  who  on  5  October 
made  a  stand  on  the  Thames  River,  a  mile 
from  tfie  Moravian  town  and  about  30  miles 
above  Chatham.  The  Briti'ih  formed  uiih 
their  left  near  the  road  to  Detroit,  and  their 
reserve  with  a  ^i.\  pounder  lietueen  the  road 
and  the  river,  while  the  Indians  were  on  the 
right  near  a  swamp.  Harrison  divided  his 
troops  as  follows:  Gen.  George  Trotter's 
brigade  of  500  men  in  front,  with  right  on  the 
road  and  left  on  the  swamp;  Gen.  Jolin  F.. 
King's  brigade  150  yards  to  the  rear;  and  still 
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funJicr  in  the  rear  David  Chile's  brigaiU  as 
rtttrre,  die  wliflfle  under  Ifai.-Gcn.  wHIian 

Henry.  En  potence  on  Trotters  left  were 
Joseph  Desha's  three  hripades,  facitJR  the  In- 
(li.iiiN  ill  the  swamp.  In  front,  'lirci  sly  farinj^ 
Jlic  Bntish.  was  R.  M.  fohnson's  moanfV-l  r'^- 
ment.  Johnson  dividc«i  his  repment,  -ifi'liot; 
half  Mfffrr  his  hrother.  James,  to  lake  the  can- 
1K>n.  So  imiKUuius  was  the  charge  that  lames* 
eavalty  broke  through  die  first  Britim  line 
and  penetrated  to  the  rear  of  the  second,  altnott 
raptnrinR  F'roctor  atui  taking  many  prisoners. 
R.  M.  Johnson  meanwhile  crossed  to  attack  the 
Indians  hnt  owing  to  the  underbrush  was  forced 
to  dismonnt  his  mm  Hr  drove  the  I»id»ans 
toward  Shclhy's.  Ktrniuki.in^  who  pi-iiii'<l  snrh 
a  terrific  fire  into  itutn  that,  after  Tecumseh 
had  falkn,  the)-  pavt.  way  on  all  sides  and  were 
fwrsned  a  considerable  distance.  This  ended 
the  battle.  The  Americans  loss  was  17  killed 
and  30  wounded;  the  British  lost  48  killed  and 
woundffl  and  M  Indians.  f>esidcs  477  prisoners. 
Proctor'>  -h.>tu  ri  'l  .irmy  fle<!  1<K)  ni;lr-  m  \n- 
castcr  where  ou  17  October  the  t'ta-iiivc^  were 
slopped.  This  destroyed  the  Nnnhwi  >ti m  In- 
dian Confederacy;  hroke  the  Bntish  power  in 
Upper  Canada;  regained  for  the  .\nieriauns 
all  th^  had  previously  lost  at  l>ctroit,  and 
enabieo  Harrison  to  reinforce  the  army  at 
Buffalo,  then  preparing  to  invade  Canada  from 
that  point.  (See  Youk  ;  Fort  CiEDRtiE;  Stow 
Ckktk;  Chrystitji's  Faum,  etc.)  HarriMtn 
!etunie<l  to   Detroit  and   later  Ca.'>s  was  ap- 

?)inied  by  the  President  governor  of  Michigan 
crritorv.  Consult  Wilev  and  Rioes,  'The 
United  States'  (Vol.  V,  pp  Adams, 
Heilry,  'Administrations  of  Jefferson  and  MadU 
«on»  (Vol.  Vn.  pp  128-143):  Younj^.  Bennett 
H..  'lUtfle  of  the  Th.imes,  •  in  '  Kison  Club 
I'lihlicalioiis,'  No.  Will;  *.\merican  State 
Papers.  .Military  .-Vflfairs'  (\ ■  1  li,  Montgom- 
ery, Henry.  'Life  of  Hamuli',  histories  of 
thi:  war  by  McAfee.  Brcckenridge,  Richardson, 
Lossing.  Ingersoll;  Dawson.  *B;itfl'-s  of  the 
United  States';  AnnitranK.  Ihti.  . Notices' ; 
Browm  S.  R..  *CaiMiM||ii3^:  McMuUeiw  'His- 
tory  of  Canada' :  Sloeim.  'The  Ohio  Coon- 
try';  Brnnnan.  'Offui.il  Letters';  T  -,v.  'fVHnal 
Acci)unts';  bioK^apiiu^  ot  Ca»&,  ly  Hicknua, 
Smith  and  Mcl.aughlin. 

THANATOP8IS  («a  view  of  death*),  the 
earliest  Ameriran  poem  to  present  a  thumuglily 
noMi-  ih<»u^:bt  ni  a  thoroughly  noble  form,  was 
\»  rittcn  h)  \\  illi.im  (~ul!en  lJr>  .int  -  then  alMiut 

1^1  —  in  IHi"  ;  i'  ;  ti  1.  wiihoul  the  poet's 
kiiowlcdKc.  in  the  \ortt\  Anwucan  RcttfW  in 

1817  Old  K'rriuly  revised  for  Bryant's  *Poema* 
of  IK^l.^  From  the  tirsi  it  was  regarded  as  a 
masterpiece,  and  it  speedily  won  a  bold  upon 

thf  popular  mind  vshirh  has  hardly  hceti  ^ur- 
n;i->i.d  I'V  iha(  i-f  any  <iih»  r  scriniv  tutue  poem. 
\\  ithout  ()ue-tion,  the  laf^c.  ^iniplv  iilc.i  <if  the 
p:<  I'c  ha'-  h:«d  mm  h  lo  dn  with  ii>  f.inir  Tlivrc 
i^  ionsolatif<n  for  movt  human  l^einys  in  the 
n  tU't  iion  that  draih,  ihdiiiih  iiti.i'midjl'K',  is 
.ii-^n  ximmon  to  all.  ami  that  the  uhotc  of  man- 
kind  Nhrii  rventiiaJly  lie  in  the  splendid  earth. 
Prrha|H  Bryant's  ^nswer  to  the  question  whidl 
had  licen  inrmmtin((  him --How  can  one  be 
rrr«>nn!ed  with  drafh'~-i<i  mort*  *t<'Tcal,  m^rc 
('.  i.ilir  !• ,  than  many  i>f  his  rt.idcfN  h.»\c 
kU«[M(tcd  he  offers  iK>  prumiM'  of  imm<'iuUt^' 
and  refers  to  no  ditty  highi  r  than  itamrc.  Bitt 


the  sincerity  and  doqacocc  of  <Th»BBi 
Kft  it  above  antument.  Its  htmnnne  Is 

and  harmonious,  its  diction  full  of  feUcity.  w* 
images  —  especially  those  derived  from  .\mrn- 
cnti  l.ui'l  I  .ipc  iiKurnificently  outlined,  fv 
M.iiik  \rT^'.'  siaitly,  it-,  rhythms  in  r!.-»-r  a^- 
romprititnunt  with  );■-  ^\\<!l;ti>;  CTTtn'-on,  Ii 
is  tb<  (Itviilled  essence  of  late  Punianisin,  pre- 
occnpiid  still,  as  the  Poriuhs  had  t»ccn.  wiib 
the  thought  of  death,  and  yet  so  far  freed  froa 
their  particular  doctiines  and  biases  as  to  he 
able  to  titter  »  universal  thought  In  wiivcrsal 
terms. 

Caul  Vam  Doatjc 

THANS,  the  name  of  an  andcnt  nak 
among  the  English  or  Anglo-Saxooa.  A  free* 
man  not  noble  was  raised  to  the  nudc  of  a 

thane  by  acquiring  a  certain  portion  of  land 

(five  hides  for  a  lesser  th  im  i  t.>  m  iVTng  threr 
vo^-ages  at  sea  or  by  itvti,iii>-  hu!y  orders. 
Oillces,  whether  connected  with  the  consuujt 
personal  sersicc  of  the  king  or  only  during  his 
residence  in  the  thane's  district  or  with  tbc 
administration  of  justice,  were  entrusted  ooljr 
to  the  Uianc,  whose  bisticd  projwny   waS  a 

Siarantee  for  his  conduce  The  Aa^i^r 
ane^  were  the  predeeessors  of  Ac  Ne 
hari.  1 

THANKSGIVING  DAY.  in  the  L'nite^ 
States,  an  annual  festival  of  thanksgiv-ing  for 
the  mercies  of  the  rlosinf?  year.  The  day  is 
fixed  by  proclamation  of  the  Prc^iident  and  iht 
(pivemora  of  States,  The  PrctudcM'a  prodaflB- 
uon  makes  the  day  a  te^l  holiday  in  the  Oifr- 

trirt  of  C<iliimhi )  iti  1  in  the  Territories  In 
1789  the  Episcci  .il  r!n;rch  formally  recotn^ixtd 

till'   \\\\[        i\  I 


a  M\d  in  i£kS^  ih«.  Kuaiatt  <  nthnlic  Cliun'h 

also  decided  to  hotter  a  festival  xsh^  h  had  lotif 
bcrti  nearly  universally  oltservcd  —  tliough  no- 
where with  sodi  zest  as  in  ibe  Kev  Englan<i 
Slates,  where  it  ranks  as  the  great  aiBBual  lafl»- 
ily  festival,  taking  the  phKX  wliich  in  Fnghnd 
is  accorded  to  Christmas.  The  earliest  harieii 
thanksgiving  in  .\nierica  wa>  kept  by  the  P»J 
grim  Path,  r-  .»t  n\-mouth  in  1621  and  w»» 
repeated  ottctt  diiring  that  and  the  ensuitw 
century:  Cotigrc-s$  recommended  days  o' 
thanksgiving  .mnuallv  during  the  Rrvoluiioa 
and  in  1784  for  the  return  of  peace — as  Ad 
President  Madison  in  18 IS  Washiogton  ap- 
pointed such  a  day  in  \79*  af»eT  the  adr^KW* 
of  the  Con  dilution  and  in  17*>3  for  the  irt«er»l 
benelit>  .md  welfare  of  the  nation.  Since  1*^' 
the  I'tt-nlr  Its  h,i\r  :il\\;is--  l^'iu(^i  proelanu- 
(iniiv  .iiritiriK  the  last  I hursdav  in  No\«B^ 
I  rh..<.k -.giving  Uai; 

TUAPSIA*  a  gftms  of  tiitilnBlftt*^ 
plams.  either  perenniaTor  Identdal  yhe  ^tttm- 

pound  leaver  are  doubK-  or  trebly  pinnatifid,  the 
flowers  are  small  vi-Ilow,  white  and  T>un>te  « 
fnany-ra\<(l  .  "tiiikuihI  iinil.v'>.  vk:-h>i-t  m- 
volncrr.  anti  oIUk  wahoui  the-  Mii.&U-bractH 
invohiceb  The  niovt  im^rtant  Thaftta  tt  the 
deadly  carntt  (T.  ntxrgoMCO ) ,  soppmed  to  k»^« 
l>een  the  ^(mrce  of  the  nmrny  acciTtinn 

"aiadakis*  tqr  the  aflcicau  and  miuuid  by 
them  as  a  drug.   A  ream  is  ohtaiBe4  hy  ersp- 

orating  the  iinclure.  and  the  amber-colored 
rrsiii  pmthiccd  in  Algeria  is  called  boa-tafa 
'Ihap-n  vsa>  formerly  rmploMd  .n  an  .*fTwl 
cuuuur-irruaut  iti  plaster^  tor  rtienmatic  aad 
«nilar  pains^  T.  detipieui  is  the  Undk , 


Digitized  by  GoQgle 


THASO  — THAYER 


480 


of  Nfaderia,  with  a  thick  umbrella,  or  palm- 
likc,  crown  of  finely-cut  foliaRC  three  or  four 
feet  across. 

THASO»  th&'s5,  or  THASOS.  an  island  at 
tlie  northern  end  of  the  ^^gean  Sea,  oft  tlie 

coast  of  Macedonia  Its  area  is  167  square 
miles.  It  is  nearly  round  and  about  16  miles  in 
diameter.  Excepting  some  low  strips  alone 
the  shore  adapted  to  agriculture,  it  is  covered 
bjr  tfitckly  wooded  mountains,  which  in  ancicilt 
tunes  yielded  gold  and  marble  The  fmrests 
contain  wool  valuable  for  dupbtnldra?.  Com, 
fruit,  oil  and  wine  are  produced;  wax,  honey 
and  a  superior  marble  arc  exported.  It 
was  settled  by  the  Greeks  about  700  B.C.  About 
463  the  Athenians  captured  the  city  razed  the 
walls  and  took  away  the  shipping.  The  Romans 
freed  die  territoiy  alter  m»  battle  of  Qmo»> 
cephabe,  197  ».c.  The  Pbemid9ms  were  at- 
tracted to  the  island  at  an  early  epoch  by  the 
gold-mines;  and  an  Ionic  colony  settled  there 
in  8  A.I'  The  island  since  then  has  rluinged 
hands  several  times  and  now  has  an  Eg>ptian 
niler.  The  capital,  ruins  of  which  arc  sttll  to 
be  men,  was  on  the  northern  coast^  on  the  site 
of  ^e  present  landing-place  of  Ltmena.  The 
population  is  distributed  mainly  dinWE^  10 
ullages  and  totals  at>out  12,000. 

THATCHER,  thach'er,  Homy  Knox. 
American  naval  officer:  b.  Thomaston,  Mc.,  26 
May  1806;  d.  Boston.  Mass.,  5  April  1880.  In 
1823  he  entt  red  the  navy  as  midshipman  and 
became  a  lieutenant  1H.13.  In  both  attacks  on 
Fort  Fisher  in  1862  he  commanded  the  first 
division  of  Commodore  Porter's  fleet  After  the 
Gvil  War  he  commanded  the  Gulf  squadron 
mrtil  1866  and  the  squadron  of  the  Pacihc  from 
1866-68.  He  was  made  rear-admiral  in  1866 
and  was  retired  1868. 

THAUN»  or  THAON,  Philippe  de,  early 
Anglo-Norman  poet  I.  probaUy  near  Caen, 
France,  about  1100.  He  wrote  a  versified  eccle- 
siastical calendar  known  as  'Li  Ciunpoz*  and 
his  is  the  earliest  work  of  this  period  (about 
1115)  that  is  known.  His  most  important 
work  was  written  abniil  10  years  later  .ind  h 
known  as  *Li  Bcstiare'  or  'Physiologus.'  This 
also  was  in  rhyme  and  but  one  copy  is  known. 
In  it  the  creatures  are  grouped  and  treated 
symhofically.  The  manuscript  was  dedicated 
to  .Xdrlaidc.  queen  of  Henry  I,  and  the  work 
is  valued  chictly  as  a  linguistic  rclic.  Consult 
Walberg's  <La  Bcstiare  de  Philippe  de  Thann* 
(Paris  1900). 

THAW  CASE,  a  criminal  trial  noted,  in 
legal  annals  as  "the  most  notorious  case  in  the 
recent  histor>-  of  American  criminal  law.* 
Harry  Kendall  Thaw,  son  of  a  distinguished 
and  wealthy  Pittsburgh,  Pa.,  family,  25  June 
1906,  shot  and  killed  Stanford  White,  a  dis- 
tinguished architect,  in  the  roof  garden  o| 
Madison  Square  Hieatre.  New  York.  The 
murder  was  the  outcome  of  Thaw's  marriage  to 
Eveism  Ncshit.  an  artist's  model  and  actress, 
who  accused  White  of  abusing  her.  A  long- 
drawn-ot:t  trial  resulted,  imiable  fur  Thaws 
plea  of  in^aiiit\,  hi;-  escape  fiom  Maiieawan 
State  Hospital^  for  the  Insane,  his  flight  iiuo 
Cana^*!  his  ejectment  from  the  country  and 
snbseouent  arrest  in  New  Hampshire  and  re- 
pestea  trials  following.  In  the  original  trial 
Thaw  was  sent  to  Matteawan.  1  Feb.  1901^ 


and  was  kept  there  until  17  Aug.  1913,  when 
he  escaped  by  alleged  conspiracy  with  bis  keep- 
ers. After  a  long  legal  battle,  in  which  noted 
lawyers  were  concerned,  Thaw  fuially  was 
broui^t  bade  to  New  York  State,  indicted  for 
conspiracy  and  acquitted.  Later  he  was  de- 
clared sane  and  taken  to  his  Pennsylvania  home 
where  he  remained  because  of  the  refusal  of 
the  local  authorities  to  agree  to  his  extradition. 

THAXTBR,   thiks'ter.   CeUa  Laightoo, 

American  poet:  b.  Portsmouth.  N.  H..  29  June 
1835 ;  d.  island  of  Appledore,  Isles  of  Shoals,  26 
Aug.  1894.  She  spent  her  chthlhood  and  much 
of  her  later  life  at  the  Isles  of  Shoals.  In  1851 
she  was  married  to  Levi  Lincoln  Tbaxter.  who 
was  accustomed  to  visit  the  island  long  before 
they  had  become  a  popular  summer  resort  Her 
first  published  ooen,  *Landk>ckcd,*  was  printed 
by  Lowefl  in  the  Attontie.  The  motive  of  sub- 
sequciU  verse  is  also  generally  the  sea  and 
coast  scene  ly,  though  the  arts,  particularly 
music,  claimed  some  of  her  attention.  Its  note 
is  one  of  much  original  power.  Her  works 
are  *Pocm8>  (1872);  'Among  the  Isles  of 
ShoaIs,>  prose  sketches  (1873):  'Poems' 
0874);  'Drift  Weed»  (1879):  «Poems  for 
Children'  f  ISfW)  ;  'The  Cruise  of  the  Mys- 
tery' (1886);  'Idyls  and  Pastorals'  (18«))  ; 
'The  Yule  Log'  (1889);  'An  Island  Garden,' 
a  prose  diarj-  (1894) ;  'Letters'  (1895);  'Sto- 
ries and  Poems  for  Oiildren'  (1895).  A  col- 
lected edition  of  the  'Poems'  appeared  in  1896. 
(Consult  the  'Letters*;  also  an  article  in  the 
A'Vtt-  England  Magazine  (Vol.  24,  pp.  16&-72). 

THAXTER,  Roland.  American  botanist: 
b.  Newton.  Mass..  28  Aug.  18.58.  After  receiv- 
ing a  Harvard  education  and  securing  his  Ph.D 
there,  in  1888  he  became  a  proles'ior  of  biolog>' 
and  botany  in  the  university  and  .i  iinied  au- 
thority on  the  fungous  diseases  of  animals  and 
on  cryplogamic  botany.  From  1^  to  1891  he 
was  expert  mycohigist  of  the  Conoecticnt  Ai^ 
cultural  Experiment  Station.  He  was  chosen 
American  editor  of  the  British  'Annals  of  Bot- 
any* :  elected  president  of  the  American  Botan- 
ical Society  and  in  1912  made  a  nieml)er  of  the 
National  Academy  of  Science.  He  has  con- 
tributed to  many  scientific  publications  dealing 
with  his  specialties. 

THAYER,  thar,  Abbott  Handerson,  Amer- 
ican figure  iiainter,  who  also  has  paint(  d  ani- 
mals and  l.mdscapes:  b.  Boston,  12  Aug.  IMQ. 
He  was  a  siiuieiii  at  the  £cole  des  Beaux  .Arts 
under  Lehman  and  (icrome  from  1875  to  1879. 
Upon  his  return  to  America  he  was  made  presi- 
flent  of  the  Society  of  American  Artists.  He 
was  the  discoverer  in  1894  of  the  Laws  which 
underlie  Concealing  Coloration  ;  and  published 
in  'Concealing  Coloration  in  the  Animal 

Kingdom'  (wHtteii  by  his  son,  Gerald  H. 
Thayer).  He  is  a  member  of  the  National 
Academy  of  design,  of  the  American  Academy 
of  Arts  and  Lcttara  and  of  the  L'  Insigne  Reale 
Accademia  Ronnna  dde  Belle  Arti  Doiominata 
di  San  Luca.  .^mong  his  popular  works  are 
*A  Young  Woman'  (in  the  ^letropolitan  Mu- 
seum, New  York);  'A  Virgin'  (National  Gal- 
lery. Washington,  D.  C);  *  Winged  Figure' 
(Albright  Galler>-,  BuflFate) ;  and  <Caritas>  (in 
the  Boston  Museum) 

THAYER.  Alexander  Wheclock,' Ameri- 
can biographer:  b.  South  Natick.  Ifoss.,  22  Oct 
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1817;  d  Triesic.  Austria,  15  July  1897  He 
WSS  sradltatcd  from  Harvard  in  IK43  and  from 
die  Law  School  in  1848.  For  a  time  he  was 
assistant  in  the  Harvard  Ubraiy.  and  while 
tfiere  determined  to  write  a  life  of  Beethoven. 
In  1849  he  went  to  I'uropc  to  coiled  rn.iterial 
for  this  work  aiul  liveil  aliroad  ihe  vt<.i!tr  part 
of  his  life.  In  1S5''  K?  he  was  L  inted  Si.ites  i  un- 
sul  at  Trieste.  Austria,  and  alter  that  devoted 
himself  entirely  lo  his  literary  work.  The  first 
volume  of  his  'Life  of  ik-cthoven*  appeared  in 
1866:  the  second  in  1872:  the  third  in  1879  and 
dtt  fourth  was  ncarhr  completed  at  the  time  of 
his  death;  it  was  published  m  German,  althotifh 
oriKinalty  written  in  Fm  li  h  It  deals  with 
the  life  and  character  ot  tin  man  Beethoven 
rather  than  with  his  musical  work -  and  is  ver)- 
detailed,  exact  and  impartial.  Thayer  also 
wrote  'SiRnor  Masoni>  (1862),  and  'The  He- 
brews and  the  Red  Sea'  (18H3). 

THAYER,  Benjamin  Bowditch.  American 
niinihg  cii|L;iiK<  r  .  ti  S.m  l•t.^m  l^LO.  Cat  .  20  Oct. 
1862  He  was  educated  in  the  Harvard  Scien- 
tific School  and  on  graduating  in  1883  at  once 
began  active  work  in  connection  with  the  Ana- 
conda Copper  Company,  of  which  he  became 
president  He  later  was  made  ^oe>president  ol 
the  Amalgamated  Company  whidi  absorbed  it 
He  was  president  of  the  .\merican  Institute  of 
IfininK  l^ntjiiiccrs  in  1914  and  tlu  tollowing 
ye.u  was  named  on  the  United  Si.jits  .Naval 
Con!>ulting  Board,  where  be  did  much  good 
WOfIt 

THAYER,  Eli,  American  educator  and  in- 
ventor: h.  Mendun,  Mass..  11  June  1819;  d. 
Worcester,  Mass  .  |5  April  1899  He  was  ntdd- 
ttatcd  from  Brown  I'niversity  in  1845;  became 
principal  of  the  Worcester  Academy;  and  in 
1848  fotraded  The  Oread,  an  institute  for  young 
ladies  in  Worcester.  He  was  a  member  of  the 
State  legislature  1853-54,  and  of  Congress, 
18S6-6I.  and  conducted  an  'Emigrant  Aid  Com- 
pany* which  settled  portions  of  Kansas  on 
ihe  anti-slavery  liasis.  Suhsequcnlly  he  ac- 
quired mamifacluring  interests  in  Massachu- 
setts .ind  receivid  patents  for  a  section  safety 
sieani  l>oiler.  .i  !  i  i  t -cleaner  and  a  hydraulic 
elevator.  Besides  his  Congressional  speeches 
(I860),  be  puMishcd  a  volume  of  'Lectures' 
(1886).  and  *The  HisiOfy  ol  the  Kansas  Crv 
sade'  (1889). 

THAYER,  Ezra  Ripley.  Aowfican  advocate 
and  educator:  b.  Miltoo»  Mass..  21  Feb.  188b: 
d.  September  1915.  He  look  his  LL  B.  decree 
at  Harvard  in  1891  and  was  admitted  to  the  bar 
in  Boston  directly  afterward  His  pro*,'rcss  was 
rapid  and  he  f'<\.in)e  I  >.itM  pii)f<  smu  <'t  law  at 
the  university  .uic!  d<.in  ot  the  l..i\s  Si:Ii<k)1  He 
w.i>  a  meni'Ki  oi  a  iiotnl  tirni  r»i  .ttforiie\s  and 
was  particularly  inicrcktcd  in  rauinK  the  slaod- 
ards  of  his  prolesMon. 

THAYER.  James  Bradlev.  American 
author  and  lawyer:  h  Haverhill,  \l.iss.  is  Jan 
IKU;  d  Caml.ridKe.  Mass.  14  |el,  l'«L'  He 
Was  educated  in  Itnal  schools  and  i;raduated  at 
H  irv.iifl  III  IS^J  He  devotcfl  his  life  to  te.ich- 
iiiK  but  alter  »ccurtn^  his  I.I.  H  degree  from 
the  univctsity  in  185(*  rose  spreedily  in  the  bw, 

tu  which  be  wa%  admiiied  in  ihust  year.  In 
IH7.^     he  w«%  Koyall  professor  tn  Harvard  and 

ffom  1W3  to  l'«aL'  held  the  chair  .  •  World 
professor.  Iowa  CniverMty  gave  him  ii>  LL  D. 


degree  in  1801 ;  Harvard  in  1901.  In  ISbl-^S 
he  was  secretary  of  the  Loyal  Publication  So* 
cicty,  and  was  also  fellow  of  the  American 
Academy  of  Arts  and  Sciences  and  a  member 
of  the  IfassadfrasettS  Historical  Society.  Be- 
sides many  contributions  to  si  i en lif'n;  publica- 
tions ho  was  author  of  'Letters  of  Cnauncey 
Wright»  (1877);  'A  Westeni  Joun.cv  with 
Kmerson'  (1884);  'Cases  on  Evidence'  (18''2) ; 
'The  Origin  and  Scope  of  the  American  tkic- 
trine  in  Constitutional  Law'  ( 18*^3 );  'The 
Teaching;  oi  Knglish  Law  in  L'niversitie** 
(1895) ;  «Cases  in  Constitutional  Law*  (2  vols, 
1895);  «The  Development  of  Trial  by  Jury* 

(I8''6)  ;  'Preliminary  Treatise  OH  Eyidcnoe  H 

the  Common  Law'  (1K98).  etc. 

THAYER.  John  Adams,  American  nn^ 
Usher:  b.  Boston,  20  Feb.  1861.  He  had  a  earn- 
mon  sdmol  education  in  Cambridge  and  ho> 

o;  mc  a  noted  printer  and  typefounder,  lo 
\ariuus  ii^jH)ii'>ili!r  c.ipacitics  he  was  connected 
w  ith  such  ;  I  I'Ti  M.itn  I  publications  as  the 
Ladies'  Home  J<'uriial.  Mnnsfy's  M4igttS%mt.  the 
Delmeatur.  etc.  .\lter  a  residence  in  Pans 
from  1906  to  1911  be  again  became  a  publisiicf. 
notably  to  the  Smart  Set  Mafusm*.  His  beat 
know  n  publicatian  is  *  A  PttbiisMr's  Life  Slonr' 
(1910;  rev.  ed.  1912). 

THAYER,  John  Milton,  AmcrKan  suldicr. 
lawvcr  and  politician:  b.  Ucilingham,  Mass,, 
24  /an.  1820;  d.  190&  He  graduated  at  Broww 
Umversity  in  1841  and  bccune  a  aMinhcr  of 
the  Massachusetts  bar,  removing  in  18S4  In 
Nebraska  where  he  was  made  a  number  of 
the  territorial  legislature  in  I860.  Previoos  SO 
eiitrn  L  oti  political  life  he  was  a  icintorial 
L>ri|:adi<  r  Keneral  and  fought  successful  Indian 
campaigns,  placing  the  Pawnees  on  a  reserva- 
tion in  1859.  In  the  Civil  War  he  aUo  was  a 
brigaificr-gcneral  and  led  a  Ncbradca  rcgnnML 
For  services  at  Vicksbttig,  he  was  btevcttfd 
major-generaL  Returning  to  Nebraska  in  tttS 
he  was  elected  to  the  I'mt.- 1  States  Senate 
(1867)  and  afterward  wai  ap{H>inled  by  Grant 
as  governor  <>f  W  voming  Territoni-.  In  litoO 
he  was  elected  governor  of  Nebraska  and  also 
was  m.idc  department  commander  of  tbc 
G.  A.  K.  for  his  State.  Brown  I'nivertity  con- 
ferred on  him  the  honorary  .\.M.  degree  in 
1847  and  the  University  of  Ndnaska  gave  Vm 
Its  LL.D.  in  1902 

THAYER,  Joseph  Henry.  American  educa« 
tor:  b.  Boston.  Ma£s^  7  .Nm  1H3<;  d  t  aa*. 
bridge.  Mass.,  2b  Nov.  190|  He  was  grado> 
ated  from  Harvard  in  18S0L  from  Aodovcr 
TheokM^cal  Seminary  in  18S7.  and  was  pastor 

of  the  Cong  relational  Cliurch  at  Salem  Mats., 
in  IH59-/>4.  beiiik'  absent  from  hi»  rliurgi  tor 
nine  months  in  1W»2  when  he  served  as  a  fhap- 
lain  in  the  I'nion  army.  In  IHIW  he  accepted 
the  chair  of  sacred  literature  at  -\ndover.  which 
he  resi>;iud  in  to  become  prote*s,,r  of  New 
Testament  crituism  at  Harvard  He  puKUsiicd 
<A  Greek- Engbsh  Lexicon  ol  the  New  Taa»* 
nent*  ( IMF/)) ;  (A  Biographical  Sketch  of  Em 
AlfKJt*  (ISS-n;  'Tlie  dunge  of  Attitud* 
Toward  the  HiHe'  (1S«M):  'Books  and  Tbor 

C'»t'    (  I  's^'.i  I  ,  et. 

THAYSK.  Sylvanns.  A«cf<can  aokhcr: 

h.  Uraintrcc,  Mass.,  9  June  1783:  d  Smnh 
Braintree.  7  Sept.  1872.  He  was  graduated  al 
Dartmouth  m  1807,  and  at  West  Point  ■ 
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1806.    For  four  years  he  wa<;  occupied,  chiefly 
around  Boston  and  New  York,  in  the  construc- 
tion of  coast-defenses.   During  the  War  of 
1812  he  served  as  chief  ensiiieer  of  the  Nortb- 
erti  army  on  the  Niagara  frontier  and 'at  Lake 
Champlain,  and  as  chipf  enitinccr  and  hriKade- 
major  in  the  defense  of  Norfolk.  Va.  After 
a  totir  of  observation  in   Europe,  whore  he 
Ittldied  fortifications  and  military  schools,  he 
Iwcame  superintendent  at  West  Point,  a  posi- 
tion which  be  held  from  1819  to  1833.  He 
mt  made  prcridcnt  of  the  fioard  of  engineers, 
and  plnrrd  in  diarge  of  the  ronstniction  of 
dcicnsrs  and  harhor  impro\  t.niciits  around  Bos» 
ton    I  poti  these  duties  he-  was  occupied  during 
the  remainder  of  his  active  service.    He  was 
retired  1  June  1863.  having  l)ecn  conunissioned 
colonel  in  thejureoetfiog  March.  He  ffivc  funds 
for  a  fnibtic  nbrary  and  an  academy  tn  his  na- 
tive town,  and  for  founding  the  Thayer  School 
of    Civil     F.nK'ineerinjr    at     Dartmouth.  In 
1877  his  rcniaiiiv  were  taken  from  South  Brain- 
tree,  where  they  were  first  buried,  and  interred 
West  Point,  where  in  1833  a  statue  was 
erected  in  his  honor,  bearing  an  inscription  in 
which  be  is  called  the  *F^ther  of  tfie  United 
States   ^^ilit.^^y  Academy* 

THAYER  (WHITNEY).  Eugene,  Amer- 
ican organist  and  composer:  b.  Mendon,  Mass^ 
II  Dec  1838;  d.  Burlington,  Vt^  27  June  188& 
He  was  for  nearly  20  years  a  resident  in  Bos- 
ton, where  in  April  18f)9  he  gave  the  first  free 
organ  recital  in  the  United  States,  and  removing 
to  New  York  in  1881  ^ecame  organist  of  the 
Fifdi  Avenue  Presbyterian  Church.  Besides  a 
^Festival  Ganlata'  he  composed  a  mass  in  E 
flat  many  organ  pieces  and  much  vocal  music 
He  received  the  degree  of  doctor  of  music  from 
Oxford. 

THAYER.  William  Makepeace.  American 

Congregationalist  author:  h.  Franklin,  Mass., 
23  Feb.  1820;  d.  Franklin.  7  April  1898.  He 
was  graduated  from  Brown  I'niversity  in  1843, 
and  was  pastor  of  the  ConRrcKational  Church 
in  Ashland,  Mass..  from  1849  until  1857,  at 
which  date  he  resigned  and  devoted  himself  to 
writing.  He  was  a  member  of  the  State  as- 
sembly 1857-58  and  1863-64,  and  engafred  in  edi- 
torial work  18.S8-72.  His  publications,  very 
popular  in  their  day  and  chiefly  for  juvenile 
reading,  include  'The  Bobbin  Bov'  CKSSO')  ; 
'Youth's  History  of  the  Rebellion*  (1863-65); 
'Men  Who  Win'  and  'Women  Who  Win> 
(1869):  <From  Log  Cabin  to  White  House'; 
'From  Tannery  to  the  White  House'  (1885). 

THAYER.  William  Sosooe,  American 
author  :  h.  Boston,  16  Jan.  1859.  He  was  Kradtt- 
atcd  from  Harvard  in  1881 ;  was  assistant  e<fitor 
of  the  Philadelphia  Evening  Bulletin  1882-85; 
and  was  editor  of  the  Hanard  CraduiUes 
Magaxine  1892-1915.  He  has  published  C  on- 
fessions of  Hermes'  (1884)  ;  <Hcsper»  (1X88); 
'The  Dawn  of  Italian  Indepi-ndencc'  (1893); 
Poems:  New  and  Old'  (185>4);  «Thffme 
Makers'  (1899);  <History  and  Cnstoms  of 
Harvard  l^niversify'  (1898);  «A  Short  His- 
tory of  Venice'  (l'H)3)  :  'The  Life  and  Times 
of  Civour'  (2  vols.  lOJl);  «Tbe  Life  and 
l-etters  of  John  Hay'  (2  \nl<;.  10]^);  'Ger- 
rn.inv  versus  Civili7ation'  (lOl'^i  i  ;  i.otters  of 
John  Hofanes'  (1917);  'Out  of  Their  Own 
ICoodia*    (1917);    <Goliapse  of  Superman' 


(1917);  'Theodore  Roosevelt'  (1919).  He 
is  an  overseer  of  Harvard  College;  vice- 
president  American  Historical  Association; 
member  National  Institote  of  Arts  and  Let- 
ters; Fellow,  Americati  Academy  of  Arts  and 
Letters;  Fellow,  American  Academy  of  Arts  and 
Sciences,  and  corresponding  secretary,  Massa- 
chusetts Historical  Society. 

THAYSS,  William  Sydney,  American 

Ehysician:  b.  Milton,  Mass.,  23  June  1864. 
[c  was  graduated  at  Harvard  in  1885  and  took 
his  deKrce  as  doctor  of  medicine  there  in  1889. 
He  was  for  some  time  a  meml>er  of  the  medi- 
cal staff  of  the  Johns  Hopkins  University  and 
visiting  physician  at  the  hospital  there.  He  to 
a  member  of  several  medical  societies  at  home 
and  abroad,  and  has  made  valuable  researches 
in  fevers  and  was  first  to  report  the  third  heart 
sound  at  his  clinics.  In  1917-18  he  was  with 
the  ivussian  mission  to  Petrograd.  He  is  the 
author  of  several  medical  and  surgical  worki^ 
notably  <Lectarea  on  Mabrial  Fever*  (18^). 

THAYER  SCHOOL  OF  CIVIL  ENGI- 
NEERINO,  a  department  of  Dartmouth  Col- 
lege (q.v.). 

THEAGKNES  (the-aj'J-nez)  AND 
CHARICLEA,  kar-i-klc'^,  a  Greek  romance 
w  riiii  II  1  >  llcliodorus,  bishop  of  Trikka,  in  the 
4tli  century.  The  story  recounts  the  love  and 
adventures  of  Theagenes,  a  Tbessaiian  and 
Chariclea,  daughter  of  the  queen  of  Ethiopia, 
and  is  the  fpundation  of  many  later  romances 
tK)th  by  the  early  Greek  fablers  atid  the  later 
French  novelists,  including;  .'\chilles  Tatius 
among  the  former,  and  Gonibcrville,  Scudery 
and  D'Urfe  among  the  latter.  It  was  trans- 
lated into  English  'by  Thomas  UndcrdowB 
(1577),  and  into  French  by  Jacques  Aniyol 
(1586). 

THEATINES.  See 


,  'THjBATRE  (Greek,  "a  place  for  seeing." 
from  Otoadai ,  to  regard  or  look  at),  literally 
any  fniilding  used  for  purposes  of  exhibition, 
but  now  generally  applied  to  a  place  in  which 
diarn  iwr  and  musical  performances  are  given. 
The_ theatre  u)ay  be  considered  as  a  form  ol 
architecture  which  found  its  earliest  expres- 
wom  in  the  classic  asrcs  of  (jreece  and  RomCp 
and  after  a  long  eclipse  has  again  become  im- 
portant within  the  last  250  years.  The  term 
theatre  also  comprises  the  whole  mass  of  dra- 
matic literature  and  its  theatrical  representa- 
tion. In  this  article  it  is  proposed  to  deal  (1) 
with  the  theatre  as  an  architectural  edifice 
from  Its  earliest  beginnings  dotm  to  tfie  pres- 
ent. For  the  treatment  of  the  theatre  as  a 
form  of  artistic  expression  see  Dkama 

The  Theatre  in  Architecture.—  The  thea- 
tre had  its  oripin  amoiiR  the  (ireeks.  Its  perm 
was  the  ring  in  which  dithyrambs  and  phallic 
songs  were  performed  by  chomses  in  honor 
of  Dionysus.  These  were  performed  in  ao 
orchestra  or  circnbr  dancing  place,  on  all  rides 
of  which  the  spectators  were  ranged.  Later 
a  table  was  introduced,  on  which  the  leader  of 
the  chorus  stood  wliile  he  cirried  on  a  dialogue 
\nth  the  rest  of  the  chorcuta  in  the  intervals 
betweeti  the  iluiral  odes.  This  table  was  the 
first  and  most  rudimentary  form  ol  stage  and 
the  date  of  its  introduction  is  about  5fiO  b.c 

Next  an  actor,  a  siiurle  actor,  \v:i^  infrndnccd 
by  Thespis  and,  as  he  played  many  different 
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part>,  a  ictit  li.id  to  he  erected  in  which  he 
should  Ik.*  aUle  co  ch.uiKc  his  mask  and  dress. 
Out  of  this  tint  arose  ultimately  the  stage 
btiildings  of  the  Greeks,  which  even  nftcr  they 
became  claborsktc  structures  of  stone,  rttaincd 
the  name  sktni,  *tent  or  booth*  (ci  English 
sci-ne). 

('  N  <  t  Theatrical  Archifi  i  lure- -  Fvon)  the 
renuujis  of  various  Greek  tlicaUc^  whicli  liiive 
bten  excavated  it  is  possible  to  reconstruct,  at 
least  in  its  main  fcaturcH,  one  of  these  edifices. 
In  the  centre  the  orchestra  formed  an  exact 
circle  in  the  middle  of  which  stood  the  altar 
of  Ilionysus.  Later  the  drrle  was  cut  on  the 
side  next  the  stajje.  Hound  the  orchestra,  in 
size  rather  more  than  a  semi-circlc,  the  scat« 
for  the  audience  rose  tier  upon  tier  like  a 
modrrfi  h'tsehall  field-stand.  These  scats  were 
at  tirvt  til  wood,  hut  owing  to  a  collapse  of 
ttic  benches  in  499  B.C.,  it  was  resolved  at 
Athens  to  erect  a  permanent  stone  theatre.  This 
was  the  ihcatro  i->f  niony<ii';.  which  exist?  to- 
day, .ilthuutdi  n  h.i<  liciii  partly  reconsinictcd. 
It  consists  of  throe  narts  — the  orclKstr.i,  st.ivTc 
buildings  and  the  auditorium.  The  orchestra 
was  occupied  solciv  by  the  chorus.  Behind  it 
rose  the  suwc  buildings,  usually  a  long,  narrow 
rectangle,  facing  the  audience;  the  most  an> 
cirnt  nnc  at  Athens  was  55  yarii^  lonj;  and 
only  11  yards  deep.  But  then  Imlc  scenery 
was  used.  In  front  the  ! mldniL's  represented  a 
palace  or  a  temple.  There  were  usually  three 
doors  opening;  on  to  the  stage,  which  was  a 
wooden  platform,  standing  8  or  10  ft  ct  above 
the  orchestra.  On  it  the  actors  app-  artfj  The 
auditorium  was  of  prcat  extent  as  the  theatre 
was  intended  to  accommodate  practically  the 
whoK'  p  i]ni'  itiou  of  the  cjty  in  which  it  stood. 
The  to\M>  ol  seats  in  consequence  were  of 
enormous  s'lTc,  the  theatre  of  Flion>  ii>  at 
Athens  holding  27,500  persons,  and  that  at 
Mwaloptdis  t>eing  computed  to  scat  44,i)!X)  In 
order  to  obtain  the  necessary  slope  for  the 
tiers  of  scats  as  well  as  a  natural  substructure 
for  the  same  the  Greeks  a!%vays  chose  some 
natural  hollow,  where  the  sh  ipi  oi  tlir  ground 
aided  the  desiftn  of  the  ai\  hit>i  i  Tn  rs  ni 
scats  rose  nr.c  a'in\c  another,  divided  vertically 
by  pass^iK'  ^  i  ">  •i^  '-  '  >  and  in  many  cases  hori- 
sontally  iaIsu.  The  lowest  or  first  row  of  s^t» 
at  Athens  is  of  marble,  and  was  reserved  for 
pers*>iis  ('f  c!i  .liiu  rii  iti ;  :ht  ri  ~t  are  of  ordinary 
sti'iio.  liiiwiii)  iht:  .uuhlunum  and  the  stage 
were  ihi  p  .  -.i-^es  of  entrance  (parodoi)  whuh 
in  some  iusiancts  were  of  ^reat  hieadih.  Iht 
back-wail  Wa.s  called  the  sd'na,  the  side-walls, 
or  w  ings,  in  each  of  which  was  an  entrance  door 
heinK  callnl  f<araskinut.  The  Stage  was  called 
the  f'rofi  i-mum.  A  flight  of  steps,  later  two,  con- 
nci  led  the  stape  with  the  ■»rche>tra  and  these 
slci>>,  contiiuicd  out  nf  si^ht  !ii:  r:iii  :lu-  nr- 
chestra  lh'<jr,  were  the  means  hy  nimli  appaii- 
tiims  fitmi  the  lower  world  a>ccndcd.  The 
front  of  ihe  Slak'c  nearest  the  orchestra  was 
Called  the  io><i"ii  (/.i.;.-i<m).  The  hack-wall 
rei)r<Mi)li  d  a  >uiiahlr  l.ackk'round  or  setting 
fur  till-  pi  «>.  and,  I.i^ore  the  performance,  Wa* 
C'i\ct<.cl  h\  a  curtain  (rJu/iUii)  which  was  let 
down,  not  drawn  up  as  is  U!iual  to-day.  When 
the  action  ..f  the  play  teiinired  a  dilTereiit  scene, 
the  l>ack  of  the  stage  was  covered  with  painted 
curtains  or  lioardii.  At  lithei  end  of  the  sta^e 
were  taiv-  revoKin^  triangular  prisms,  each 
side  of  which  tore  a  different  scene,  thus  pro- 


viding three  sets  of  winps.  In  dealing  wi± 
the  early  Greek  theatre  u  must  always  1<  tt' 
meml>ercd  that  the  stage  was  oidy  of  vetcnd- 
ary  importance,  the  orchestra  t>eing  detmeA 
the  chief  point  oi  interest.  There  was  a.  f«. 
tain  amount  of  maduneiy.  of  which  the  mam 
fafflous  was  a  species  of  crane  by  which  • 
god  could  be  let  down  from  on  hi;jh  vt  draw: 
np  .i^ain  as  occasion  rcquucd.  The  i'itt« 
theatre  was  open  to  the  sky  and  attcndir.cc 
at  it  was  a  species  of  religious  obscrvaact; 
performances  tocdc  place  onl)  on  festal  dsj& 
when  the  whole  population  turned  om  to  wii> 
ness  them.  The  acoustic  properties  appear  is 
h.ive  rrceived  little  attention,  .\ctors  u'oi  i 
spri  tes  of  mepriplmiie  device,  coficealed  in  the-.r 
in.isks,  in  ordt  r  to  ni.tki'  iheir  vn-e*  carry  tu  i 
distance  Bebidv:»  tiie  theatre  at  Athcn*  Greek 
theatres  existed  also  at  Epidaonuc  Detpfei 
Syracuse  and  Megalopolis. 

Roman  Theatres.— Tht  Roman  theatre  was 
largely  fonnded  on  flrrrk  models.  It  wi»  Jonc 
beii)rc  u  pernuuieiit  theatre  was  erec:ed  .a 
K'ome  because  it  was  thonkfhi  that  such  a  cov  . 
display  was  not  in  harmony  with  the  simph'  :-i 
of  the  republic.  At  an  early  period  drarai  ;: 
performances  took  place  in  temporary  woodee 
Structures  and  amid  such  surronnttngs  the 
comedies  of  Plautus  and  Terence  were  fir« 
duced.  Toward  the  close  of  the  reptiMtc  rtst 
Wooden  theatres  were  errctnl  in  Rome.  Pr-^ 
pey  was  the  tirst  to  construct  one  of  M  re 
His  theatre,  which  inav  he  taken  as  the  K  a 
model,  near  the  Campus  Marttus  differ^  sirac* 
turaily  from  the  Greek  model  Tile  orcfaevtrt 
was  a  semi-circle  and  there  was  no  attar.  Sinr- 
ing  and  dancing  were  transferred  to  the  siaar 
and  the  orehe<ira  <pare  wa*  Mcriipi.  r1  l*r  icai* 
for  prominent  persons.  The  Sta^ie  via»  cnlarvfl 
Tile  e.tts  were  limit  of  masonr>-,  not  excavjtrj 
out  of  a  hiU  side  or  planted  on  a  natural  ski^ 
The  use  of  the  arcli  and  of  concrete  lijf  Ac 
Romans  facilitated  this  mode  of  building  aad 
under  Roman  hands  the  theatre  first  became 
an  architectural  unit,  with  auditorium,  ^'^t 
and  stajje  huildings.  all  joined  in  a  sirurV 
stniiunc.  Thcte  are  e.\ie:i-iv>  rcmaini  oi 
Kuinan  theatres ;  among  the  most  celehratfj  vt 
those  of  Rome,  Orange,  France.  EpheaA. 
Miletus,  Cnidus,  Tauromcnium  and  S'imci. 
Roman  theatres  were  frequently  moch  snolkr 
than  the  Greek  and  there  were  frequently  ar- 
rangements to  protect  the  audience  from  ;b« 
sun'--  r,i\s  Ii\  an  auniiik' 

The  Rnniau  the.urc  of  the  empire  p<r; 
degcner  iteil  into  sheer  lasci\-iousnes5  xnd  'is* 
rise  of  Christianity  hrouKht  a  new  and  redout' 
able  foe  to  this  kind  of  spectacle.  The  FadMn 
inveighed  a^inst  the  public  spectacles  i." ! 
clerics  were  forhiddfn  to  lie  pre*mt.  Tbci 
gradually  rhe  new  rr  i  '  ,!iiy  '.j.ntied  head»»* 
and  the  theatre  cea>cd  to  be  a  teatur?*  of  the 
social  life  of  the  people. 

Middle  Age*. —  During  this  period  the  drams 
existed  only  in  die  lofM  of  ntysi<afas  mt 
miracle  plays  and  was  under  the  maf^xemm' 
of  the  Chnrch.  Theatres  were  not  retjwrfd 
PI.i\  were  presented  generally  in  catHrlri?* 
or  monasteries,  and  the  mri>.t  el  iKor.^re  ^crr^r* 
used  was  a  !hree-stf'r\  ><  atTo\I  'cpirrserr -*? 
heaven,  earth  and  heii.  Sti oiling  playrn  a^M 
gave  performances  in  temporary  bocMML  Tll» 
period  is,  therefore,  entirely  bnnai  as  !«■ 
gards  theatrical  aidttlctfitrc. 
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From  the  Reruii.f.innce  io  the  Present 
die  revival  of  l<  ininig  in  the  16lh  century 
came  also  a  revival  of  the  drama,  and  theatres 
began  to  be  built.  The  earliest  was  probably 
a  playhouse  of  some  sort  in  the  Hotel  de 
Bourgof?ne,  Paris,  which  was  built  about  1548 
for  till- Confraternity  of  the  Passion;  but  the 
first  regular  thc;itrc  w.is  that  which  Bramante 
constructed  at  Roinr  in  the  Grand  Court  of 
the  Vatican  about  VM).  Then  came  the  Teatro 
Olimpico  at  Vicctiza,  designed  by  Pailadio,  and 
finished  in  1584;  while  the  earUest  theatre  built 
on  modern  fines  was  constructed  by  Aleotti  at 
farma  in  1618.    In  all  the  early  Omiiru  nlal 
tiktatrcs,    the   Construction   was    fouinUd  on 
Greek  models,  but  in  England  a  simpN  r  idea 
served.  Here  the  earliest  dramatic  perform- 
ances took  place  in  booths,  tennis-courts  or  in 
the  open  courtyards  of  inns;  and  it  was  not 
till  die  end  of  the  I6th  centnrv  that  the  first 
permanent  building  was  erected  for  rhtatrical 
purposes.    This  was  "The  Theatre,'*   built  by 
Burlii^c  in  Shorcditch  in   1576,  which  was 
founded  not  on  any  classical  model,  but  on 
the  iiuiyards,  in  which  the  actors  had  been 
accustomed  to  play.   The  stage  was  literally 
a  stage  —  a  platform  erected  against  one  side 
of  the  building  —  and  on  three  sides  of  this 
platform  the  spectators  stood  or  sat  in  the  pit 
(then  called  the  yard),  while  all  round  it  ran 
the  galleries  or  Itoxcs   (then  called  rooms) 
exactly  like  the  galleries  of  an  innyard.  There 
was  no  provision  for  scenery.  The  door  at  the 
back  of  the  stage,  whidi  eommumcated  with 
the  dressing-rooms,  etc.,  and  was  the  general 
entrance  for  the  actors,  was  hung  with  curtains, 
a;id  there  secin  to  ha\e  been  curtains  ruiuiing 
on  rods,   some   distaiue  up  the  Stage  which 
could  be  drawn  and  undrawn  to  indicate  an 
inoer  apartment,  Inii  the  locality  in  which  the 
scene  was  laid  was  indicated  only      .a  placard 
stuck  up  bearing  such  an  inscripuo'n  as  *'A 
parden,*  •This  IS  a  forest,*  etc.  Properties, 
or  furniture  were,  lion  et  r  r,  larpdy  u->rd  to 
eive  verisimilitude  to  the  action.   These  prup- 
(.rtti'^  seem  to  ha\e  liceti  j)U'>h<_-d  o:i  the  stage 
in  the  caln)iM   fashion.   Thus  in  Middleton's 
'Chaste  ^faid  in  Cheapside,'  one  Stage  direc- 
lim  runs.  *A  bed  is  thrust  out  upon  me  stape, 
Alwit's  wife  in  it,*  and  a  similar  action  is  in- 
dicated in  the  stage-direction,  "Enter  Anne 
in  bed.**  in  Davenport's  'New  Trick  to  Cheat 
ihL'  I)t\il.>    In  thf  stav;L-  tluTu  were  traps  ap- 
parently to  a  considerable  extent;  while  iicl)ind 
and  on  a  higher  level  was  a  platform  whlrh 
did  duty  for  any  elevated  part  of  the  supposed 
scene.   In  the  Elizabethan  theatre  Ute  sta^ 
was  strewed  with  rushes,  or,  upon  very  special 
occasions,  was  matted ;  and  on  it  the  young 
•bucks"  or  K-ilhmts  sat  on  stools,  showing  their 
dress  and  figure  to  the  audience,  and  effectually 
destroying  anything  resembling  dramatic  illu- 
sion  After  the  Restoration,  under  Giarles  II, 
who  was  familiar  with  the  French  sta^,  the 
English  theatre  came  more  into  line  with  the 
Continental.    The  sta^'e  was  gradually  with- 
drawn  closer  and   r]i-er   to   thr  proscenium 
openinp,  until,  by  17.^0,  the  appearance  of  the 
:t;it'rifir  of  Drury  I.ani-  was  not  seriously  dif- 
i«.rciu  from  that  of  to-day.    Movalde  scenerv'. 
which  was  invented  by  Baliissarc  Peruzyi  early 
ir.  the  16th  centuiy,  had  long  been  used  in 
masques,  but  it  was  not  till  1661  that  it  was 
lisM  to  iUiistiat«  a  rcfuhr  stage-play  in  Eng- 


land  .Meanwhile  theatrical  architecture  was 
(It  \  eloping  on  the  Continent  along  classic  lines. 

The  fir<;t  theatre  in  America  was  opened 
at  Williainslmrg,  Va.,  5  -Sept.  1752.  Others 
followed  at  Annapolis,  Md.,  and  in  Nassau 
street.  New  York,  In  1753.  Albany,  1769,  Balti- 
more,  1773,   (Tiarlestoti.   S    C,   1774,  N'cw- 
bem,  N.  C,  1778,  and  Boston,  1792.  Modern 
theatres   arc   t  onip.irattvely   small   because  it 
has  been  found  that  the  voice  cannot  be  di&* 
tinctl^  heard  without  straining  more  than  90 
feet  in  front  of  the  speaker.  Little  change  was 
made  in  theatrical  architecture  during  the  19th 
century.    In   the  laHer   half  of   the  century 
si:mptuoii<;  hou-.c.s  v.etc  erected  on  the  Con- 
tinent and  in  England  and  .\meric.i,  of  which 
the  most  celebrated  was  the  Paris  Grand  Opera. 
Notwithstan(fing  the  vast  size  of  the  building, 
the  auditorium  contains  only  2,\9^  seats»  By 
far  the  greater  part  of  the  btiil<finfr  is  occu- 
pied by  a  \;t^t  nntnttor  of  ronm;.  brills,  stair- 
cases, shyps,  clc,  appurttuanccs  desi^^ned  for 
the  convenience  and  pleasure  of  the  spectators 
and  of  those  connected  with  the  tlicatre.  In 
magnificence  and  costliness  the  Paris  Grand 
Opera  was  easily  the  first  theatre  of  the  19th 
century.  In  the  opening  decades  of  the  20dl 
century  several  monumental  playhouses  were 
erected  in  England,  and  in  the  United  States; 
of  tliesc  one  of  the  most  remarkable  if  not 
the  most  beautiful  in  design  and  appointments 
is  the  Century  Theatre,  New  York.    In  this 
century  also  playhouses  bc^n  to  be  constructed 
once  more  as  isolated  buildings  in  which  ex- 
terior design  played  a  large  part.  The  interior 
arrangements  of  modem  American  theatres  are 
superior  in  comfort  and  eonvenience  to  tlmse 
of  Europe,  although  the  latter  are  often  la\islily 
decorated.  In  America,  seating,  heating,  ventila- 
tion, exits  and  fireproof  construction  receive 
the  most  careful  attention.  The  largest  theatre 
in  America  is  the  New  York  Hippodrome; 
which  seats  over  5,000  and  is  used  for  spectacu- 
l.ir  enlLrtaiiuiicnis     Tlic  modern  thentre  con- 
tains like  its  prototypes  the  two  essentials  of 
auditorium  and  the  stage.  To  the  auditorium 
are  now  appended  c<irridors,  foyers,  lounging- 
rooms,  etc.,  also  an  outer  tobby,  vestibule  and 
approaches.  The  auditorium  is  generally  of  the 
horseshoe  t>-pc,  but  in  many  recent  construc- 
tions the  rL>w.s  of  <;oat<;  on  the  ground  floor 
and  balcony  arc  kepi  straight.    A  spcii  d  de- 
\(  Iopmcnt  is  the  mr>dern  opcra-ht  usr  with  as 
many  as  five  balconies  and  a  large  number  of 
boxes.  In  the  modern  playhouse  Uiere  arc  few 
boxes:  the  ground  floor  has  a  steep  i^itcfa  so 
that  the  spectators  in  eadi  row  may  view  the 
stacrc  rlcarly  over  the  heads  of  those  in  the  row 
in   front.    The  first  balcony  is  more  steeply 
pitched  than  the  ground  flodr,  ai;d  the  s<  rr^nd 
and  succeeding  balconies  still  more.  Lavish 
decoration  after  the  Italian  and  French  models 
is  giving  way  to  straight  lines  and  bare  walls 
wiw  a  simple  color  scheme.   The  acoustic 
problem  is  one  of  the  most  serious  with  which 
the  architect  of  theatres  has  to  deal.  The  stage 
is  now  the  most  elaborate  part  of  the  theatre. 
The  opening  on  the  auditorium  is  from  25  to 
.15  or  40  feet  wide  and  from  14  to  22  fret  high. 
The  stage  is  frctiuently  twice  the  height  of  the 
proscenium  so  that  all  scenery  ('drops.^  etc.) 
may  be  hung  above  the  proscenium  opening 
when  not  in  use.  The  set-scene  is  now  in  very 
general  use  and  to  a  great  extent  cUninatcs 
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the  neceuity  for  a  high  stage.  The  set-scene 
U  built  «o  solidly  and  reproduces  the  condt> 
tlons  of  nattir«  with  sndi  completeness  as 

scnrccly  to  mitke  any  demands  on  the  imagina- 
tive faculty  of  the-  spcctator.s.  If  a  room  is 
rr(>rc<^t  iitc<!,  the  walls  and  ccilinc  arc  built 
with  marvelous  solidity,  a  chandelier  hangs 
from  the  centre  of  the  ceiling;  the  doors  shut 
with  an  unmistakable  bang;  ue  windows  open 
and  close  better  than  they  sometimes  do  in 
actual  life.  In  elaborate  plays  whole  pieces  of 
scener>'  arc  raised  throuKh  large  transverse 
openings  in  the  sta>.;t'  by  nirans  of  platforms 
called  britli/rs  Tlu^e  uurk  in  and  out  of  the 
Well  or  cellar,  a  -.ii.ne  iiiitli  r  the  stage  iic.uly 
as  deep  as  the  proscenium  opening  is  high. 
Above  the  stages  are  the  fiies,  larger  lateral  gal- 
leries, in  which  the  scene-men  ("fly-men") 
work  their  ropes  and  pulleys.  Higher  still  is 
the  Crxd-iroH,  an  open  line  of  strong  Itcams 
from  which  \arKni<^  borders  or  drops  are  hung. 
AlKJ\e  this  is  the  barrel-loft  or  rigj^ing-lof t,  in 
which  arc  the  drums,  pulleys  or  windlasses  by 
which  the  cnrtains  and  clothes  are  woiked. 
With  the  «xteiiMve  vae  of  elaborate  scenes 
and  the  demand  for  rapid  shifting  there  has 
been  developed  the  revoking  static,  which  is 
a  circular  platform  about  40  feet  in  tliaiiu-ter 
and  rcvohiiiK'  on  a  sli.iti  embedded  in  concrete. 
This  circular  platform  is  capable  of  holding 
aboQt  fotir  lets  whidi  can  be  brought  bet  ore 
the  audience  by  revolving  the  jilatfonn.  The 
sG^ng  stage  it  one  of  double  width  and  wluch 
is  moved  laterally  so  'bat  on  the  concealed 
hall  the  ful]o\^iIlg  scene  may  be  set  up  while 
the  play  proceeds  on  the  exposed  half. 

Perhaps  the  greatest  change  in  the  modern 
as  compared  Wiu  the  obler  'heatres  is  in  the 
lighting  arrangement  due  to  the  introduction 
of  dectridty.  The  lights  in  the  trou^  below 
are  called  footlights,  those  above  border 
Ughts.  There  are  sets  of  bulbs  in  white  and  in 
two  or  more  colors.  Dimmers  are  used  to 
lower  the  intensity  of  the  bulbs.  All  lights 
(except  perhaps  the  spotlights)  are  now  con- 
trolled from  a  single  switchboard  at  the  side 
of  the  stage.  Recently  several  open-air  theatres 
•  have  been  constructed  in  ,\merica.  Some  of 
these  are  of  the  ancient  type,  as  that  at  Berke- 
ley, Cal.,  while  others  arc  of  the  so-called 
garden  type  in  which  the  landscape  architect 
plays  a  leading  role.  There  is  a  Kood  example 
of  the  ^rden  type  at  Vassar  College.  Among 
recent  innovations  in  theatrical  structure  are 
the  little  theatres,  some  of  which  seat  onhr 
100,  and  the  portmanteau  theatre,  an  approara 
to  the  mcdia-val  traveling  theatre,  but  more 
artistic  and  better  adapted  to  the  prcscnt-tby 
Intitii.tle    toriii   of  ilr.mia. 
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Woodrow  'Modem  Opera  Houses  and  The- 
atres' (3  vols.,  London  1896);  Birkmirc.  'TW 
Planning  and  Ginstruction  of  American  TIm> 
atres'  (New  York  18%);  Hammitiwrh.  M, 
<Dcr  mo<lcrne  Theaterhau'  (2  vola,  ficrim 
1906) :  Meloy.  Arthur  S..  'Theatres  aai  P&O- 
ture  Houscs>  (New  York  1916). 

THEATRE,  The  American.    In  order  to 
convey  to  the  reader  a  fair  understanding  of  tie 
progress  of  the  American  thr.itre  since  17^  it 
IS  perhaps  necessary  to  state  somcflring  ibac, 
its  lyyiwiiMpLwiiic^  indeed,  pietrnm  to  inn, 
are  Involved  tn  nracn  obscnrity.  ^  Tfmjf  h^u^ 
nn  English  stroller  of  some  celebrity.  \Tsirrd  Ae 
Southern  and  Middle  colonies  .ihrmt  17.10.  wd 
gave  eiiieriaiiimetits  at  New  ^'ork  .iiid  pcr^i;-^ 
other  places;  and  there  is  some  CMdcncc  that 
a  company  of  comedians  acted  olav  s  Sew 
York  in  1732;  but  it  was  not  tmtti  \1A9  that  m 
organization  came  Into  existence  of  wfiidb  w« 
can  form  any  definite  judgmrnf    Thi«  c  rrTiary 
attempted  to  open  a  pl.i>honse  in  l'hiladr!ph;.a, 
and  Addison's  H  ato'  v\a^  ictiiallv  pcrforrooi; 
but  the  performers  were  arrested  and  admoo- 
ished  hy  Recorder  Alkn  tD  give  u^  the  under- 
taking. Thomas  Kean  was  the  prmcipal  actor 
fai  both  tragedy  and  comedy,  and  oo^  hfn^ny 
seems  to  have  been  a<sociate^  with  him  in  the 
management     Fiiubng  Philadelphia  ti>>  ir.ho<- 
pit.ible,  the  players  went  to  New  York,  whrrt 
they  were  advertised  as  the  company  of  (x>mc- 
<fians  from  Philadelphia,  and  gave  the  first  the. 
atrtcal  season  of  which  we  have  any  connected 
account.   The  performances  were  given  in  a 
•convenient  room"  in  a  hnu-e  belonguii:  t  ^  Riy 
Van  Dam  in  Nassau  street,  and  extendcii  c,\rr 
a  period  of  more  than  a  vear-  from  5  Marrh 
1750  to  8  July  1751.   The  first  pUy  was  '  Rich- 
ard III,*  in  which  Kean  played  Kidiard.  So 
far  as  is  known,  the  company  appeared  is  IS 

?Iays  and  nine  farces.  AlthougB  Mr  Kens 
ormally  anttonnced  his  withdrawal  frorn  'ht 
stage  to  rt  sumc  his  l«nsiriess  of  w  riiiiik;.  he  » 
with  a  conipaiiv  called  the  "\'irj;inian  *."i.frr  ".)- 
ans"  at  Annapolis  in  iht  Mii;inu  r  of  17^J.  vwhrs 
Lewis  Hallam  and  his  London  plavcrs  arruc^ 
at  Williamsburg  Va.  Besides  Mr.  Kean  there 
were  other  members  of  the  New  Yoilc  cornnasy 
among  these  'Virginia  ("omedians  *  Pcrhap* 
this  disposes  of  the  claim  usually  made  tur 
llallain's  company  as  lieing  the  nrat  tt^ritK 
theatrical  organization  in  .America. 

Lewis  Hallam,  who  brought  a  coengMqr  of 
comedians  from  London  in  1752.  waa  aoc  m 
actor  of  any  consequence  in  England,  nor  is  it 
likely  that  his  wife,  known  to  the  \mKtnam 
staKC  successively  a«  Mrs.  Hallakm  and  Mn. 
Diiuglass,  waa  an  actress  of  reeogniaed  tfctf  ty 
there. 

The  Hallam  company  readied  Yoridoww  in 
Jtue  175^  and  began  iMaying  at  \V'iHianisb«g 
on  5  September  foltowing,  tne  opening  pieces 

being  'The  Merchant  of  Venice'  and  'Lethe.' 
The  only  other  play  the  HalUin  comf-any  is 
known  to  have  performed  at  \\  iUiam4>u;K  was 
'OthclU>,'  9  Nov.  1752.  Frum  \V  ulijun«bux« 
Hallam  went  to  New  Yorl^  where  be  amvrd  m 

tune  17.>3,  and  played  until  the  following  M^rdk. 
4r5.  Hallam  played  the  leading  parts  in  both 
tr.icedy  and  ccuiiedv.  while  her  daUKhtrr. 
ii^llam,  was  put  torward  in  farces.  HaUjo 
seldom  appeared.  The  ^reat  Shakespeare  roics 
were  divided  between  Malona  and  Riihf;  dha 
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fonTicr  playing  Shylock  and  Lear,  and  the  latter 
Richard  and  Romeo.  From  New  York  the  com- 
pany went  to  Philadelphia,  where  the  cnKURC- 
mcnl  was  limited  to  25  performances.  This 
ended  the  theatrical  campatgii  of  Lewis  Hallam 
the  elder,  who  retired  with  his  family  to 
Jamaica,  where  he  died  soon  afterward. 

A  year  or  two  after  Mr.  Hallam's  death  his 
widow  married  Da%'id  DouRlass,  who  organized 
a  theatrical  company  in  Jamaica  in  1758  for 
another  .\merican  campaign,  with  Mrs.  Duu^;lass 
as  his  chief  attraction.    Besides  his  mother, 

Cung  Lewis  Hallam  was  the  only  member  of 
r.  Douglass'  company  who  had  previously  ap- 
peared  in  the  New  York  and  Philadelphia  the- 
atres. He  had  already  become  a  fiiil-fledpcd 
tragedian,  although  he  was  only  in  his  20th  j  car, 
sharing  the  Icadnij^  parts  in  tragedy  and  cumedy 
with  Mr.  Harman,  as  Rigby  had  previously 
shared  them  with  Malone.  Mrs,  Harnian,  who 
was  a  dauis'hter  of  Charlotte  Quiflce  and  a 
nanddaughter  of  Collejr  Cibber,  was  also  with 
die  company,  and  next  in  consequence  to  Mrs. 
Douglass  The  low  comedian  was  Owen  Mor- 
ris, who  was  identified  with  the  American 
theatre  for  a  full  half  century  —  1759-1809. 
After  his  arrival  in  New  Yorl^  Douglass  had 
much  difficulty  in  obtaining  permission  to  Open 
the  theatre  that  he  had  built  on  wliat  was 
caHed  Cmger's  Wharf,  and  it  was  not  unfit  2B 
Dec.  1758  that  he  began  a  brief  season  with  the 
tragedy  of  'Jane  Shore.* 

During  the  following  spring  and  simimcr 
Mr.  Douglass  built  a  theatre  at^  Vcmon  and 
Smith  streets  in  Philadelphia,  v^ich  he  opened 
25  June  1759,  and  maintained  with  considerable 
regularity  until  the  close  of  the  year.  He  had 
nhtnined  nnthority  to  act  from  Governor  Denny, 
ami  the  compact  was  kept,  although  the  opposi- 
tii.-n  to  the  theatre  was  so  great  in  the  province 
that  an  act  prohibiting  plays  was  pa^st  d  by  the 
asscmblv  to  go  into  effect  1  Jan.  \7(A).  After 
Philadelphia  was  dosed  against  him,  Mr.  Doug- 
lass went  to  Annapolis,  where  he  played  an 
engagement.  The  company  also  performed  in 
other  Maryland  towns,  and  at  Newport  and 
Providence  in  1761.  In  the  autumn  Mr.  Doug- 
lass built  another  theatre  in  New  York,  in  what 
was  then  Chapel  (now  Beekman)  street,  whvn 
lie  gave  performances  from  19  Nov.  1761  to  26 
April  17o2.  This  ended  his  first  attempt  to 
achieve  the  mastery  of  the  colonial  stage.  In 
his  few  years  of  manajjicment  Douglass  had 
become  an  actor  of  considerable  authority,  at- 
tempting such  parts  as  Sir  John  P'alstatT  in 
*King  Henry  IV'  and  Mcrcutio  in  'Romeo  and 
Juliet.'  In  the  latter  young  Hallam  played  the 
lover  to  his  mother's  Juliet.  In  the  last  New 
York  engagemetit,  Mrs.  Hallamj  the  wife  of  the 
Youthful  tragedian,  was  seen  in  a  few  parts, 
but  the  pair  separated  soon  afterward. 

It  has  always  been  understood  that  after  his 
retirement  from  New  York  in  1762  Mr.  Doug- 
lass did  not  venture  upon  the  continent  again 
tmtil  1766  when  he  built  the  Sottthwack  The- 
atre in  Philadelphia.  On  the  contrary,  he  ap- 
peared in  Charleston  in  November  1765  and 
remained  there  until  the  foll<i\\:ng  .\pril.  Lewis 
Hallam  was  not  with  the  conip;uiy.  and.  with  the 
exception  of  Mrs.  Douglass  and  Miss  Hallam, 
the  performers  were  all  new  to  the  stage.  Only 
three  of  the  new  players  were  still  with  Doug- 
lass when  he  reached  Philadelphia  —  Messrs. 
WooUs  and  Wall  and  Miss  Wainw  right.  With 
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the  opening  of  the  new  theatre  in  Southwark, 
Philadelphia,  began  the  theatrical  organization 
afterward  known  as  the  "Old  .American  Com- 
pany." Lewis  Hallam  was  once  more  in  the 
lead.  Mr.  Morris  and  Mrs.  Harman  were  again 
with  the  company.  During  this  season  a  so- 
called  comic  opera,  'The  Disappointment,*  said 
to  have  been  written  by  Col.  Thomas  Forrest, 
afterward  a  <Ustinguished  officer  in  the  Revo- 
lutionary army,  was  announced  for  production, 
but  it  was  withdrawn  because  it  contained  "local 
reflections."  .\s  a  recompense  for  its  with- 
drawal, 'The  Prince  of  Parthia.'  by  Thomas 
Godfrey,  Jr.,  was  produced  24  April  1767.  This 
was  the  first  tragedy  written  and  played  in 
America.  The  season  was  noteworthy  for  the 
first  appearance  in  America  of  John  Henry,  who 
was  the  partner  of  Lewis  Hallam  after  the 
Revolution  in  the  management  of  the  Old 
American  Company. 

While  the  company  was  playing  in  Philadel- 
phia, Mr.  Douglass  built  a  new  theatre  in  John 
street,  New  York,  which  was  Ae  second  of  the 
permanent  theatres  in  the  colonies,  the  South- 
wark being  the  first.  The  first  season  at  the 
John  street  house  la-tcd  from  7  Dec.  1767  to 
2  July  1768.  The  company  alternated  between 
these  two  theatres  down  to  the  time  of  the 
Revolution ;  but  liir.  Douglass  found  the  patron- 
age of  the  two  cities  inadequate  as  eariy  as 
1^0-71.  In  the  latter  year  he  made  a  tour  to 
the  southward  as  far  as  Williamsburg,  Va., 
playing  at  Fredericksburg,  Suffolk  ana  other 
towns,  and  building  a  theatre  at  Annapolis, 
where  the  company  played  an  engagement  in 
the  autumn  of  17/1.  In  1773  Dou^ass  also 
IraiH  a  theatre  at  Charleston,  S.  C,  which  was 
the  last  of  the  many  buildings  he  erected  for 
theatrical  purposes.  The  company  played  at 
Charleston  from  22  ]\c.  1773  to  19  May  1774. 
In  October  following  the  Continental  Congress 
passed  a  resolution  forbidding  theatrical  per- 
formanccS|  in  view  of  the  impentUng  Revolu- 
tion, and  the  organization  was  disbanded.  Hal- 
lam went  to  England,  where  he  appealed  to  the 
London  public  at  Covent  Garden  Theatre  as 
Hamlet  in  1775.  His  mother.  Mrs.  Douglass, 
died  in  F'hiladelphia  at  the  close  of  1774,  and 
Mr.  Douglass  returned  to  Jamaica,  where  he 
became  a  magistrate. 

It  is  an  interesting  fact,  showing  the  theatri- 
cal activity  before  the  Revolution,  tnat  while  the 
American  Company  was  acting  in  New  York 
and  I'hiladelphia  in  1766-69  there  was  a  com- 
pany in  the  South  giving  performances  at  An- 
napolis and  Williamsburg.  This  company  was 
known  as  the  "Virginia  Comedians*  in  1768^ 
when  it  gave  a  long  season  at  the  Virsinta 
capital;  but  it  assumed  the  name  of  the  "New 
American  Company"  when  it  was  ai  .Xnn.ipolis 
from  Jann.irv  to  June  1769.  The  leading  spirits 
of  the  Virguii.i  (  oniedians  were  Messrs.  Ver- 
ling  and  Hroniadge,  and  Mrs.  Osborne,  who 
had  played  with  Douglass  at  Charle^on  in 
1M5-Q6,  and  Ifr.  Godwin,  who  was  with  the 
American  Company  at  the  Sonthwark  in  Phila- 
delphia in  17W>-()7.  .Ml  these  were  with  the 
New  American  Comp.iiiy,  with  the  exception  of 
Mr.  Bromadge.   A  numl>er  of  bills  of  the  Vir- 

S'nia  Comedians  at  WiUiamsburg  in  1766  havo 
en  preserved. 

The  most  important  annals  rdating  to  die 
American  stage  that  have  escaped  the  destroy- 
ing hand  of  time  are  a  collect'on  of  playbiUs 
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made  hy  Thomas  Llewellyn  Lcduncre  Wall  — 
Mr.  Wall  of  Douglass'  company.  These  cover 
40  years  of  the  ihcatrical  lite  of  the  actor  and 

are  especially  valuable  for  the  complete  infor- 
mation they  afford  in  repard  to  the  Baltimore 
Compajiy,  orK-miz^d  'y  Wall  and  I.'iid-a>  in 
1782.  \\'all  was  |n.rhap.s  ilu-  only  nicniS'cr  <if 
the  Amcrir.Tii  (  omp.iny  \\lu>  n  tnained  l>i-hmd 
when  l)t>uj;las.s  nuirncd  to  Jamaica  in  1774. 
He  was  also  the  only  niana^^cr  who  nn  It  rd  uk 
to  produce  plays  before  the  dose  of  the  Kcvo- 
tution.  In  1781  he  was  at  Annapolis  giving 
entertainments  with  the  assistance  of  his  wife 
Mid  daughter  when  the  French  army  was  on 
the  march  I"  ^^lrktIl\M).  I"<ir  one  of  his  pcr- 
fomianci  al  ihal  tunc  ho  snii^ccdcd  in  ••rciiring 
the  siTNiccs  of  the  l>and  In  li>nk:in^,'  to  tin-  regi- 
ment of  Connt  dc  I  halcur.  I^iicr  in  ihc  year 
he  went  to  Baltimore,  where  he  repeated  his 
Annapolis  entertainment:^,  and  in  conjunction 
with  Adam  Lindsay,  a  tavern-keeper  at  Fell's 
Point,  built  a  theatre,  of  which  Lindsay  and 
Wall  were  the  nominal  manoRcrs,  with  Wall  as 
th«'  st  uf  director.  Thi'  company  was  formed 
on  what  was  afu  rwar.l  kiii".\n  as  ihr  "common- 
wealth plan"  TIic  tluiUf  was  i.piiitd  1^  Jan. 
1782  and  continiud  optn  without  important  in- 
terruptions until  9  July  —  42  niKhts.  In  all  19 
{days  and  14  farces  were  produced,  and  the 
total  receipts  for  the  season  were  $14,209,  an 
avrrase  oi  $33&50  per  night.  With  the  ex- 
ception of  the  Walls  the  plavers  were  all  new  to 
the  Anirric.in  stage,  aoo.  It  may  be  atsoned, 

were  all  amatcnrs. 

The  second  reason  at  the  n.illimore  theatre 
extended  to  7  Feb.  17S.I  On  the  third  nicht  of 
the  season  at  Baltimt>re.  Mr.  and  Mr>  l)<  iuii.<i 
R>-an  appeared  in  ^Douflilass.'  Ryan  dominated 
the  company  from  the  outset,  and  wbu;  Wall 
retired  from  the  management,  7  Fcb^  1783,  he 
assumed  the  reins,  keeping  the  theatre  open 
from  11  Fi^miary  to  9  June  From  Baltimore 
K>an  carried  Ills  company  to  New  York  anil 
opcnt  d  tlic  theatre  in  John  >.treit.  Wall  was 
with  Ryan's  company,  winch  remained  until  ihc 
British  cvactiation.  Kiviiik;  two  performances 
in  October  I78i,  while  the  military  players  cave 
a  jierfomance  tor  Mrs.  Rvan's  iH  iicfit  In  the 
winter  Ryan  agahi  OfMiwa  the  Baltimore  the- 
atre, the  season  extending  from  7  Dec.  1783 
to  14  Feb.  1784.  The  only  noteworthy  event  of 
this  Season  was  the  first  pro^lnction  of  the 
'.*^chool  for  Scandal'  in  America.  3  FoI>  1784, 
wi'h  Mrs  R\an  as  I^idy  Tca/le  After  the 
clo^'C  of  the  Baltimore  vea^on  m  1784,  R_\an  took 
the  company  to  Richmond,  where  he  played  a 
|on«  eiiKagemem.  Mr.  Heard,  who  was  the 
original  Sir  Peter  Traste  in  this  country,  joined 
the  forces  of  Hallam  and  Henry,  while  other 
flSCmhert  of  the  ori^'ani/ation  found  professional 
COIploynient  in  the  Sonth  dnrinK  the  n  st  ol  the 

century. 

After  the  Revolution  jM>th  Lewis  Hallam  and 

iohn  Mrnry  srin>^;ht  li>  control  the  tb<airt  s  that 
ad  Itern  Imili  l>y  DougUss,  but  liailam  was  the 
fir%t  t«»  present  a  company  of  comedians  to  the 
Srw  York  public.  »ipening  the  John  Street 
Theatre  2*  Aug.  I7H5.  Hallam  proposed  a  part, 
nrr-hip  with  Mrnry.  and  the  tirm  of  Hallam 
and  Hittrv,  which  niled  the  .Nmerifan  stace 
dtirniK  ih<  m  st  -rvm  \ears.  camr  into  rmst- 
ener  The  lohn  Street  Tfiratrc  r<  opened 
under  fhnr  mainc'' ni' nt  Jl  N'l  \  17H'  H< nry 
encaged  in  England  •  number  of  capable  actors 


and  actresses  whose  tuuncs  are  part  of  the  hts* 
ton*  of  the  American  stage,  while  W  ipicll  not 
only  succeeded  in  btiildins  in  Philadelphia  the 
first  really  handsome  and  complete  theatre  is 
the  United  States,  but  put  into  it  the  beat 
company  of  players  that  had  aa  JfCt  hcCK 
tempted  to  cross  the  Atlatitic 

An  iiKideiil  of  the  IlaUarn  and  Henr>  part- 
nersliip,  previous  to  the  reorKanizaiion  of  the 
company',  that  needs  to  be  noted  here  i»  the 
production  of  the  first  American  comedy.  'The 
Contrast,*  by  Ruyall  Tvlir  This  piece,  which 
was  first  produced  in  N'<  w  York  18  April  1787. 
was  written  for  V^lKnell.  who  wished  to  play  a 
Yai.kec.  rbar  K  •lt.  W  i^jiu  ll's  Jonathan  de^er^es 
reitu  nifir.ii  i  1  .is  the  Cort  runner  of  the  long 
series  of  >t.it:(.  ^'.u■.kl  es  that  aftci^ard  I^ccame 
popiriar  w  ith  .\m<  ruan  audiences.  The  comedy 
was  printed  in  Pliiladelphia,  and  was  often 
played  by  >troirnt^  companies  before  the  ckwe 
i  f  the  century. 

The  only  really  important  recnats  engaced 
by  Mr.  Henry  in  England  were  Mr  and  Mrs. 

Iiodgklnson,  of  ihi-  1'  ith  and  Bristol  thr.itrrv 
and  ?k!rs  W  richien.  who  had  lontr  been  a  t.ivi  r- 
ite  siti^cr  and  actress  at  I  »riir>  Lane  Hodg- 
kinson  was  a  man  of  great  talent  and  \ ersuf.l  iy. 
and  the  best  actor  seen  in  .\mcrica  up  t  •  thi; 
time  and  for  many  years  afterward.  He  made 
his  debut  as  Don  Felix  in  'The  Wonder,*  at 
Philadelphia.  26  Sept.  1792;  succeeded  Hcnsjr 
as  one  of  the  managers  of  the  Old  Americntt 
Company  in  17*^.  and  was  .ictive  as  actur  and 
manager  in  New  York  until  after  the  upcnmg 
season  at  the  \ew  The.itre  in  17**v  Mrv 
HofiKkinson,  known  al  Hath  and  Bristol  as  Miss 
Brett,  was  an  aciros  tif  merit,  and  in  this 
country  eclipsed  both  Mrs.  Henry  and  Mrsw 
Hallam,  the  wives  of  the  nunager>  by  whom 
.  the  Ho<Udnsons  were  cn{gaged.  Mrs.  Wngb- 
ten  was  Known  in  America  as  Mr«.  PownalL 
She  died  at  Charleston  in  17%.  after  introduc- 
inj;  her  two  daut;h!ers  to  the  sta^e  in  this 
country  Otu-  ot  tli.tn,  t  ari  line.  marnc  1  .Mex- 
ander  I'lacide,  who  had  'xiii  a  ri'pv  dancer  in 
Fni.;1an<l  She  was  the  mother  i^f  the  tarn- us 
Placide  familv  of  actors  It  was  during  this 
period  that  William  Punlap  Ucame  prominent 
as  a  dramatist  and  adapter  of  playv  His  first 
comedv,  'The  Father,*  was  produced  at  the  old 
John  'Street  Theatre.  7  Sept.  \7»K  Dunlap 
i)ecamc  assod.ited  with  Hallam  and  Hc>»lik:kinson 
in  the  man.i^;ement  of  tlu  New  York  c  •nijaaj 
in  I7'*fi,  an. I  he  was  afterward  for  a  brief  period 
the  sole  manager  of  the  New  Tlwatre*  bcnar 
known  as  the  Park. 

After  leaving  the  Old  American  Comnany.  in 
the  bcsinaine  of  I? '2.  Thomas  W'lgncll  asso- 
ciated ntmselt  with  .V  Rcinaglc,  a  musician  w1k> 
came  to  .\mencan  in  1786^  in  the  proicd  of 
buitdiiik:  the  New  Theatre  In  PhiladelphiiL  after- 
ward  km  wti  .ts  the  (."hestnui  Street  Tneatrc 
The  hotiM  w.i-  mo<le!ed  after  the  theatre  at 
P.i'h.  and  w.iv  c.impleu-d  c.irlv  in  ITMJ;  bvt 
owtiiij  to  the  yellow -fever  epidemic  it  was  not 
opened  by  the  company  of  pla>Trs  engaged  by 
W'tgncll  until  17  Feb.  1794.  Among  the  actors 
and  actresses  comprising  the  PUladetplna  com- 
pany  were  Mr  Fennell  a  young  tiagcdiaa  of 
much  promise;  Mr  and  Mrs.  Wmtlodc.  the  lat- 
ter a  sister  ol  Mrs  Siddotis,  and  Mlsv  Ceorve. 
whr>  w.,s  the  wife  <  {  Sir  John  Oldmimon.  and 
was  kno\Mi  to  iUr  s;.»^;f  a*   Mrs    C^ldmiii 'r. 

Vtuh  company  renuuicd  inuct  wiUuMit  any  as- 
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ponant  changes  or  adffitions  for  diree  years, 

p'.ivinK  alternately  in  Philadelphia  and  Rahi- 
niurt;  but  in  the  autumn  oi  1?%  Mr.  \\  i^;- 
ridl  brouRhl  three  important  rtrruits  from  Eii^^- 
land-  Nirs  Merry,  the  famous  Miss  Btninton 
of  CcA  :ii  I  ardcn  Theatre,  who  had  become  the 
wife  of  Kobcrt  Merry,  the  Delia  Cruscan  poet ; 
Thomas  Ahhorpe  0>oper,  ihen  a  young  man  of 
20  but  destined  to  be  the  munaL'cr  of  tlu-  Xcw 
York  theatre  for  many  ycai  s ;  and  William 
Warrcii.  who  had  been  a  strolling  player  in 
hngland,  and  who  became  the  successor  of 
W'igncll  in  the  management  of  the  Philadelphia 
theatre.  Mrs.  Merry  became  a  widow  in  1798. 
She  soon  afterward  married  VVigtiell  and 
after  his  death  she  became  the  wife  of  Warren, 
who  survived  her  manv  years. 

A  fortnight  before  the  formal  opening  of  the 
Philadelphia  theatre  by  Wignell's  company  a 
new  theatre  in  Boston,  scarcely  inferior  to  ilic 
Philadelphia  house,  was  open' d  an  English 
company  engaged  and  brought  o\  t  r  l.y  Charles 
Powell.  This  theatre  was  in  Federal  street 
and  was  built  by  subscription.  It  was  destroyed 
by  fire  in  1798.  Powe*irs  company  was  a  feeble 
one,  and  he  clo<;ed  his  sccciiid  season  in  179.>, 
Powell  was  succeeded  hy  iolm  S.  TnIlt, 

a  brother  of  Royal!  Tyler,  the  author  of  'The 
("ontrast, '  who  managed  the  house  on  behalf  of 
the  stockholders  from  January  to  May  I79& 
The  season  proved  a  failure;  but  the  theatre 
u  rc'ipi  ricd  in  September  liy  Tolm  P.rnwn 
\\  illi.Tmsi in,  an  Knplish  actor,  whci^c  wile  was 
popular  in  London  as  Miss  I'VuitL-ncllc ;  tuit 
neither  he  nnr  his  wife  nor  a  stronger  com- 
pany than  bad  as  yet  been  seen  in  IktHton 
availed  to  make  the  season  successful.  One 
reason  for  Ms  was  that  a  new  theatre,  known 
n-;  rhc  Haymarket,  had  been  built  throt;c:h  the 
cKcrtions;  of  Charles  Powell,  and  optiicd  by_ 
him  tor  the  first  time  26  iVc  17'><).  Anioiie 
Powell's  English  recruits  for  tlie  Hosron  Ha\- 
markct  were  Mr  and  Mrs.  Giles  L  Barrett, 
the  ftarents  of  the  famous  New  York  comedian, 
Georpre  H.  Barrett;  Mr,  and  Mrs.  Simpson, 
afterward  Xcw  York  favorite^:  and  Mrs. 
Simpson's  tliree  daughters,  the  .\I;sses  Wes- 
tray.  of  whom  Inliana  became  Mrs  William 
B.  Wood;  Eliza,  successively,  Mrs.  ViUiers  and 
Mrs.  Twaits;  and  Ellen,  Mrs.  E^rley.  Powell 
again  failed  at  the  Haymarket.  and  the  house 
passed  into  the  control  of  Hodgkinson,  Hallam 
and  Dunlap,  under  the  personal  direction  of 
Hodgkinson.  The  New  York  company  occupied 
it  111  the  summer  of  1797.  after  which  it  was 
abandoned.  The  Haymarket  deserves  to  be  re- 
membered for  the  prodiiriioii  of  two  American 
war  plavs  —  *Bunkrr  Hill.'  hv  John  Daly 
Burke,  20  Feb.  1797;  and  'West  Point  Pre- 
served.* the  first  of  the  Andre  pieces,  by  Wil- 
ham  Brown,  on  \7  April  following.  Dunlap's 
.\ndre'  was  not  produced  in  New  York-  until 
3U  M.irch  l/MS  This  epoch,  1702-OS,  v,;is  al-^o 
remarkaliie  for  theatrical  .activilv  in  tlir  Sonth 
Not  only  had  the  Baltimore  company,  mchiding 
Mr.  and  Mrs.  Ryan  and  Mr.  Wall,  played  a 
long  cngmnaent  at  Richmond  as  early  as  1784. 
but  in  1790  fohn  Bii^ll  and  Thomas  Ward 
West  were  the  managers  of  a  comp.my  railed 
the  *Virgini?l  Comedians,"  This  orLMiuzation 
maini.iined  its  existence  f<>r  i!ia:.\  it- 
circuit  extending  from  Richmond  and  Norfolk 
to  Charleston.  Biguall,  who  was  hdd  by  his 
Southern  admirers  to  be  the  best  actor  on  the 
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continent,  died  In  1794.    His  real  name  was 

Moneypcnny,  and  he  had  been  a  stroller  in 
KiiRland  in  the  same  ronii)atiy  with  William 
VN'arrcn,  of  the  i'hiladelphia  theatre.  After 
Btgnall's  death  West  became  the  sole  manager 
of  the  company  and  piloted  it  over  the  South- 
em  circuit  for  a  numlx-r  of  years.  In  1795 
there  was  a  rival  theatre  in  Charleston,  con- 
ducted by  Mr.  Jones,  who  had  been  previously 
at  the  Boston  Theatre.  His  principal  actress 
was  Mrs.  Whitlock,  who  had  just  retired  from 
ihc  l'hila(icli>hia  c«»iTipany.  A  Frenchman,  M. 
Sollec,  succeeded  to  the  manancment  of  this 
theatre,  and  organized  a  conxpany  in  Bo<5ton  to 
play  in  Charleston  for  the  season  of  l79.s-96. 
Mr.  and  Mrs.  Whitlock,  Mr.  and  Mrs.  Placide 
and  Mrs.  Arnold  —  afterward  Mrs.  Poe  and 
the  mother  of  Edgar  Albn  Poe — were  in  the 
company. 

The  prosperity  which  hud  given  to  America 
three  splendid  theatres  within  five  years  —  the 
Chestnut  Street  in  Philadelphia,  the  Park  in 
New  York,  and  the  Boston  Th«itre  in  Federal  , 
street,  Boston,  rebuilt  immediately  after  its 
destruction  in  17'^S — w.is  followed  hy  a  period 
of  depression  that  was  severely  felt  over  all  the 
country.  At  the  close  of  the  century  Wiynell 
was  in  jail  for  debts  incurred  through  (he 
Philadelphia  theatre,  and  Dunlapi,  who  had 
undertaken  the  sole,  management  of  the  New 
York  theatre  to  retrieve  previous  tosses  in  New 
Yttrk  and  New  England,  lost  his  entire  private 
ftirtunc  in  the  venture,  Mr.  Barrett  was  in- 
duced to  undertake  the  management  nf  the 
new  Boston  Theatre  in  1799,  but  he  failed  dis- 
mally. 

In  all  these  cities  theatrical  enterprises  were 
experimental  for  several  years,  but  in  every 

case  a  manager  was  finally  found  in  the  local 
company  who  succeeded  in  placing  the  theatre 
o!i  a  Sound  business  and  artistic  basis.  Mr. 
Uarren.  after  he  became  Wignell's  successor  in 
Philadelphia,  associated  witn  himself  in  the 
direction  of  the  Gbestnut  Street  Theatre  a 
popular  young  member  of  the  company,  William 
Burke  \\'i  i.d.  This  partnership  lasted  until 
182.').  In  Xcw  York  ihe  younc  trai^edian  Cooper 
retric\ed  the  fortunes  of  the  I'atk  Tlica're  and 
made  the  h<*usc  a  paying  one  for  a  number  of 
years.  In  Boston,  Snelling  Powell,  a  brother 
of  Charles  Powell,  secured  control  after  other 
attempts  had  failed,  including  the  assumption  of 
the  management  of  the  Boston  Theatre  hy 
<  harks  VVhitlock  in  1800.  J  ohn  Bernard,  an 
I'n'.,dish  actor  of  some  repute  who  joined  the 
i'hilailelphi.i  company  in  1/97,  was  for  a  while 
Snellinc  Powell's  associate  in  directing  the 
Federal  Street  Theatre;  lui  for  many  years 
PoweH's  partner  was  Mr.  Dickenson,  ymo  was 
an  actor  of  moderate  ability,  but  a  man  of 
sound  judgment  and  an  excellent  manager. 
These  Wi-re  the  dominatinj.;  theatres  in  the 
United  States  duriuks'  the  first  rpi.irter  of  the 
century,  and  their  influence  in  ^ivin^  tune  and 
charactt  r  to  theatrical  enterprises  in  the  country 
was  felt  down  to  IS.SO. 

The  Old  American  Company  was  designed 
to  be  permanent  in  onnimzation,  but  all  the 
early  managers,  fr(mi  Douplass  to  Wignell  and 
Hooerkinson,  aimed  at  corUrollinu'  a  circuit  of 
til.iN  lioi),(s  modiled  after  the  jiruvincial  circuits 
in  England.  The  building  of  the  new  theatres 
in  Philadelphia.  New  Yonc  and  Boston  resulted 
in  giving  oompames  that  were  penoaaent  in 
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orRanitation  permanence  of  home.  Thcte  were 
ihr  rral  Mock-rompany  day«.  hut  a  tendrnry 
toward  the  star  sv«tcm  was  manifested  almost 
fram  ifae  onuet.  In  1796  Mrs.  Whitlock  played 
what  was  cstcntially  a  star  engagement  at  the 
Boston  Theatre;  it  was  limited  to  12  nights, 
for  which  she  wn^  (>;ii<i  $4>0  and  allowed  a 

all  the  li-adinK  ciiirs  hciwicn  l/'W  aiul  and 
Cooper  followed  Ht)d)s'l<iii'-^  n'-  <  x.implc,  and 
was  a  star  from  youth  to  <ii(|  -.mc.  But  the 
first  star  to  shine  with  extraordinary  cfftrigence 
in  the  American  theatrical  firmament  was 
George  Frederick  Cooke.  He  was  the  first 
English  actor  of  k;rc-.it  rfputation  v^ho  c.imc  to 
America  to  play  the  loaciinc  role's  of  trat,'c<ly 
and  cdincdy  with  ilir  <  k  i  ompaiiic  in  ific 
principal  ri!i<<..  In  view  of  this  the  star  sys- 
tem, as  ii  lultd  in  the  American  theatres  for 
tiie  next  half  centtuyi  "wy  he  said  to  date  from 
his  appearance  here  in  1810^11. 

Simultaneously  with  Cooke's  pcrformancei 
in  the  ihcaircs  of  Philadelphia.  New  York  and 
Itostim  \\»rr  ihf  >>tar  fit^'aKi'mniis  "I  John 
Houaril  l'a>nc.  CimiJcc  plavcd  three  entra^e- 
menis  in  Phila<l«'Iphia  in  ail  .V>  iiii^his.  His 
highest  receipts  for  any  one  night  were  $1,475, 
his  lowest  $474.  His  average  for  hi:>  last 
Philadelphia  cnga(;ement  of  12  ntghu  in  1811 
was  $W/.Sft  Payne  playe<l  to  an  average  ahout 
the  same  time  of  $442,  while  Cooper'*  Phila<lc!- 
phia  average  was  $>09.  Younp  Pavnc's  p<'pii- 
larit^v  rapidly  diminished,  and  in  lAl2  he  per- 
f(<rmcd  to  receipts  that  fell  as  low  as  $255. 
A  iter  Cooke  the  next  KuKli^h  !<tar  to  appear 
in  America  was  Holman.  in  1812;  but  he  came 
at  a  time  of  serious  depression  in  conseqttencc 
of  the  war  with  Great  uritain,  and  the  impres- 
sion that  he  made  fell  far  below  his  expecta- 
tions Then  c.ime  IncKdun  and  Phillips  as 
musical  slars,  and  after  ihem  the  \\  .illacks, 
Henry  and  Jamc>  W  ,  and  finally,  to  i  l  m  ilic 
first  decade  of  the  star  system  in  .\mcrica, 
I8l0-2t),  Kdmund  Keaa.  The  great  English 
stars  who  came  to  this  country  during  the  next 
three  decades  were  Junius  Brutus  Booth  and 
William  Charles  Macreadv'.  1R2(>;30:  Fanny 
KemWe  an<l  her  father.  Cnarles  KemVde,  and 
CMiarks  Kt.iii.  jSJlMO;  and  Tyrone  Power, 
JanuN  K  \ii>li,r>on  and  Macrcad>\  again  in  the 
1840^50.  TUa  long  period 
had  devekipcd  on^  two  American  stars  of  sar- 
passing  bnlliancy  —  Edwin  Forrest  and  Char- 
luiie  Cu<hman. 

The  century  opened  with  alxuii  hall  a  score 
of  theatres  in  tlic  leading  American  »iius.  only 
three  «>l  whuh.  a>  already  desrril>c<l,  ssere 
Wi'fthy  "1  the  tiame  or  <  f  the  drama  lUtwerti 
I'tll  and  aU>ut  2U  tbcalrrs  were  huilt  in 
N'ew  York,  ttone  of  theaa  superior  to  the  Park, 
and  only  ime.  the  B«»werv.  in  any  sense  its  rival, 
until  Burton  rMal>li»hed  himself  in  Oiaoibers 
>irnt  w.  tlie  l.i-t  decade  of  the  «l>.  rh  The  orilv 
ric«s  theatre'  imt>«>rt;»"ce  m  rhil.iilcltihia  diir- 
mti  the  N.»nu  ptii  il  were  tin  Walinil  Street 
and  tile  Arch  Siren  theatres,  the  lormer  ere  u  ,\ 
|«»r  a  circn*  in  lJ«>K  and  fitted  up  for  ih<  atii  .tl 
u«<  s  til  IfJM.  and  ihc  latter  built  in  The 
theatres  InsiU  in  Biivinn  in  the«e  SM  vears  were 
the  Trcmont.  the  Nmrr  -Mn  Amphitheatre,— 
attrrw.itil  the  \V"arri  fi  .4iid  \',tMoti.i!  Kimt»all  S 
Mio.'  n-1    'li.  i  .II  I!   he  H   rt.ltd  Sthrnarnm 

Ualiimt-rr   bud   noilunK   better   than  the  old 
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Holliday  Street  Theatre  dtRniff  this  epoch,  and 
Washington  was  without  a  place  nf  amusemewi 
worthy  of  the  drama  until  1W5  The  theatre 
builder  of  the  period  in  the  South  and  Soaih> 
west  was  Jaflws  H.  Caldwetf.  He  hmh  dv 
Amerienn  Theatre  in  New  Orleans  in  I82J,  ini 
aflerw.ird  erected  the  Camp  Street  and  '"hjrlr^ 
Street  theatres.  Nfr  Caldwell  .ikr.  hiiilf  thrj!fe» 
in  Cincinnati,  Saint  Louis.  Natchez.  HuntsviUc, 
Nashville  and  Petersburg.  Anf>thcr  manager, 
John  S.  Potter,  was  concerned  in  building  as 
many,  or  more,  theatres  in  the  South  aid 
Southwest;  but,  after  all,  the  theatrical  activity 
of  a  century  resulted  in  an  approximate  n«n- 
her  of  theatres  in  actual  tttc  at  Its  close  ool  cb» 
eecding  50 

The  fik'tircs  that  show  the  periods  of  proa* 
perity  and  the  intervening  periods  of  depression 
are  not  easily  obtainable,  those  that  are  m  exig- 
ence being  widely  scattered  through  books  and 
newspapers  or  in  private  hands.  The  losses 
were  sometimes  heavy  even  in  the  early  enter- 
prises. The  Philadelphia  company  in 
pla\ed  14  weeks  in  New  York  with  a  loss  -f 
$2,.VsO;  hut.  f>n  the  ftther  hand.  Caldwell,  in 
1818,  cleared  $10,000  in  four  numihs  in  Pctrr*- 
hiirg,  Va  The  receipts  of  the  Park  Theatrr 
New  York,  for  the  season  of  18J2-33  reached 
nearly  $150,000.  Fanny  Kcmhle  and  her  father 
drawing  $56,000  for  60  nights,  an  average 
$*>.V1  per  iiii;ht.  In  1833-34.  when  the  receipt* 
at  the  Park  I'tll  ff>  $1-\>.0n0  for  the  season,  the 
Kcnihles  a\  era^;cd  $732  per  nitcht :  but  in  l.'vvt 
35,  without  the  Kembles.  the  season's  total  was 
over  $160,000.  At  this  time  the  star  qratcoi  vm* 
at  its  height  of  favor,  with  both  maaayn.  a»d 
the  public:  bat  its  effects  were  diaattroos  in 
cities  where  there  were  rival  theatres  aotbi<f- 
dinc  one  another  for  the  best  stars  This  was 
especially  true  of  the  managers  of  the  thre^ 
rival  theatres  in  Philadelphia  who  for  near!v 
20  years  continued  to  cut  one  another's  thrik»;s 
for  the  benefit  of  stars  oT  no  great  maim'tude. 
Wood,  in  his  'Recollcctioos.*  cites  an  examfl* 
of  the  effects  of  die  srstem.  One  of  Faasv 
Ellsler's  engagements  in  Philadelpkia  yiald»< 
$IO.Sffl25.  out  of  whirh  the  damittuf  recrjted 
$6.4.Vf).  The  money  p.od  t<»  the  other  dancrrv 
the  ballet  and  for  the  ordinary  expenses  i  t  the 
hiiusc  brought  the  expenditures  up  to  $!(  vJx 
involving  a  loss  to  the  manager  of  $I.(T)0  t'<r  n 
nightSb  This  svstem  finally  culminated  about 
l9W^  when  nearly  all  the  theatres  in  the  coa»> 
try  were  riancd.  But  it  ivas  divided  p  si  ran  mi 
as  weO  as  the  CMcsaive  pereentaces  of  ifcr 
stars  that  made  the  theatres  in  Pliibidelfhin 
New  York  and  Boston  unpr^tiiaUle ;  for  in  tke 
South,  where  Caldwell  had  a  monnpi-lv  in  b-i 
own  field  trum  Richmond  to  New  Oricaiu  the 

rroftu  were  very  large,  twtwithstandfaiir  the 
requent  engagement  of  stars  like  Coa^. 
Booth  and  rorresl.  This  contrast  recci^TS  ad- 
ditional emphasis  from  the  fact  that  CaldsaO 
was  thr  only  manager  produced  by  A*  finicm- 
iiit\    >(  the   \iiieruan  theatre  who  died  rirh 

llie  cl.isiii>j  years  of  the  l'*th  cenior* 
ru--><-d  a  (tariial  revival  of  the  old  stt<k  ri<«n- 
panics  in  ibar  purity  and  simplicity.  widMrt 
the  iuicrvcntien  of  graat.  stars,  and  tt  has  alk* 
iftitactsed  tlw  acarly  cowpicte  ahobiiMi  «f  das 
form  of  theatrical  argaaiaatiaM.  la  ika  tkeams 
man.iKed  by  \\  tlham  WTieailey.  Johu  S  Oarht. 
and.  for  a  tunc,  by  Mrs.  John  Drew  n  Ph»b- 
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deldua,  by  James  H.  >yanack  in  New  York, 
ana  by  Moses  Kitnball  in  Boston,  stock  com- 
panies were  maintained.  Later  nn,  Lester  Wal- 
iack,  AuRiistin  Daly,  M.  H.  Mallorv,  Daniel 
Frohmaii,  Cliarlcs  Frohmati  and  A.  M.  Palmer 
in  New  Yurk,  and  R.  M.  Field  in  Boston,  kept 
togedier  for  yean  orB>»I'*ti(Mis  whtdi  wete 
nanased  apon  the  pare  stock  sjrstein.  Thraui^ 
out  tne  cotintry  generally  the  theatres  for  a 
while  eniplnvea  stt>ck  companies,  hm  mainly 
for  the  purpose  of  supportni^'  travclinc  stars. 
This  cuiitiniK<l  uiiti!  alter  the  close  of  the  Civil 
W^ar,  when  the  impetus  given  to  business  enter- 
prises of  all  kinds  was  felt  in  renewed  theatrical 
activi^  not  only  in  the  cities»  but  all  over  the 
country.  What  is  known  as  the  comUnation 
system  (that  is,  a  traveling  COmpanv  made  up 
ot  a  star  and  a  supporting  Company),  which 
began  about  18^/)  and  reached  its  highest  de- 
v-elopmcnt  before  1876,  involving  the  destruc- 
tion of  the  stock  companies  in  all  except  a  few 
theatres,  was  the  consequence  of  (his  theatrical 
revival.  Nearly  every  inland  town  anil  dOr 
from  Maine  to  California  built  a  theatre,  with 
the  expectation  that  travelingr  companies  would 
occupy  it  at  iiucrvals.  The  flrmaiul  thus 
created  could  be  supplied  only  l)y  the  combina- 
tions. 

One  of  the  first  results  of  this  new  state  of 
things  was  the  banishment  from  the  managerial 
office  of  all,  or  nearly  all,  the  actor^managers. 
Their  places  were  filled  by  business  men,  who, 
while  they  may  have  lowered,  in  a  sense,  the 
artistic  character  of  the  theatre,  have  raised  its 
financial  standing  to  a  point  which,  during  the 
first  century  of  its  existence,  seemed  beyond  its 
reach.   The  theatre  in  America  was  no  longer 
a  haphazard  thing;  Jiving  from  day  to  day  on 
uncertainty.   It  became  a  business  conducted  on 
the   principles  which  govern  other  forms  of 
commercial  enterprise,  and    is   as    stal)k-,  as 
sound  and  as  certain  of  adequate  rewards  as 
any.    Indeed,  so  abnormal  has  been  the  de- 
velopment of  the  business  character  of  the  thea- 
tre that  it  has  excluded  from  general  managerial 
attainments  everything  else.  Very  f ew  ^  the 
managers  throughout  (he  country  ever  luirlcr- 
takc  the  original  production  of  plays,  or  lake 
the  trouble  to  acquire  the  artistic  knowledge 
requisite  for  this  kind  of  work.    New  York 
chiefly,  and  in  a  lesser  degree  Chicago  and 
Boston,  are  the  play-produciitg  centres.  A  few 
New  York  managers  and  the  ptay^rodudng 
stars  select  and  bring  forth  all  the  plays  and 
gather  together  all  the  companies  which,  supple- 
mented by  the  imported  attractions,  keep  the 
theatres  of  the  country  supplied  with  entertain- 
ment during'  the  season.    The  advanta|^  of 
this  system  is  that,  play/oers  everywhere  are 
furnished    with    well-trained    and  perfectly 
equipped  companies,  appearing  in  plays  which 
have  been  tried  and  found  to  be  worthy.  The 
local  manager,  free  from  the  worries  and  cares 
incident  to  stage-work,  devotes  his  time  and  at- 
tention to  the  Cf>mfort  bf  his  patrons  at  the 
front  of  tlie  house,  and  to  the  strict  conduct  of 
business  there.   The  results  are  well-regulated 
and  comfortable  auditoriums  and  good  order 
in  all  the  btKiness  departments  of  the  theatre. 

A  remarkable  aspect  of  the  American 
theatre,  fruni  a  cuninicrcial  pniut  «>{  view,  is  the 
enormous  profit  it  has  yitldcd  and  continues  to 
yield  to  home  and  foreign  celebrities.  Among 
American  actors,  Edwin  Forrest  acqtured  aiid 
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left  behind  him  a  great  estate,  from  the  remnant 
of  which  was  established  the  Forrest  Home, 
near  Philadelphia,  a  retreat  for  aged  actors, 
noble  in  its  purpose  and  efficient  in  its  bene- 
faction; Giarlotte  Cu^hman,  restini;  fur  long 
periods  in  England  and  Italy,  left  a  fortune  of 
ISOOijOOO;  Edwm  Boodi,  having  made  and  loil 
more  tnm  one  eoajpetencv,  renewed  his  finan- 
dal  successes  in  nis  dechning  years,  and  left 
$750,000  to  his  heirs,  after  havin-s'  founded  the 
Players'  Club  at  a  cost  of  $200,000  ;  Mary  Ander- 
son retired  from  the  sta^e  alter  a  few  seasons 
of  brilliant  and  uninterrupted  triumph,  to  enjoy 
a  happy  marriage  in  her  j'outh,  her  labors  hav- 
ing brought  her  a  fortune  of  $500,000;  Jos»h 
Jefferson,  blessed  witfi  that  continuous  vitaliQr 
often  found  among  the  children  of  the  stag^ 
had  in  1902  acquired  a  fortune  of  $1,000,000. 
Among  foreign  actors,  William  C.  Macready 
owed  to  America  the  realization  of  his  dream 
of  retirement  from  a  profession  he  affected  to 
loathe;  Sarah  Bernhardt  acomred  here  a 
fortune  which  enabled  her  to  defy  the  atithority 
of  the  house  of  Moliire  and  to  establish  a  thea- 
tre of _  her  own  in  beautiful  Paris ;  Tommaso 
Salvini,  addiiig  his  great  earnin^'s  here  to  his 
modest  ones  in  other  lands,  became  the  richest 
actor  Italy  has  ever  known;  and  Henry  Ir\'ing 
has  found  in  his  frequent  visits  to  our  country 
a  public  eager  and  willing  to  fill  his  coffers  to 
overflowing  with  the  rewards  so  justly  due  to 
his  unequaled  managerial  achievements  and  to 
his  undoubted  genius  as  an  actor.  In  the  mov- 
ing picture  field  Charlie  Chaplin  passed  every- 
body else,  and  his  income  is  stated  to  be  fuUy 
$1,000,000  annually.  The  list  of  the  weU-re- 
warded  favorites  of  the  public  might  be  greatly 
extended,  but  this  glimpse  of  results  is  sufficient 
to  make  clear  the  profits  and  prosperity  of  the 
American  stage^  and  to  indicate  the  extent  of 
its  commercial  advancement  during  the 
century. 

The  development  of  the  theatre  in  all  its  de- 
partments, espedally  since  1860.  has  been  vast 
From  not  more  than  100  in  1800,  and  fewer 
than  800  In  1860,  the  number  of  actors  and 
actresses  in  the  riiited  Slates  iucrea-ed  so  im- 
mensely that  in  l.K^S  it  was  estimated  at  4,3UO, 
and  now  prohabiy  exceeds  10,000.  This  number 
represents  only  the  performers  engaged  in  pre- 
senting the  drama  in  its  higher  forms.  It  does 
not  indude  the  managers,  who  num1)cr  several 
hundred,  as  compared  with  25  or  30  in  1850 
and  <ix  <.r  eii;bt  in  1800.  If  the  exponents  of 
variety  and  vaudeville  and  the  other  employees 
in  the  amusement  business  are  added,  the  num- 
ber of  people  who  gain  a  livdihood  by  giving 
public  entertainments  will  not  fall  below  30,000; 
mcluding  stage  hands  and  all  the  persons  who 
derive  their  support  from  the  theatre,  the  num- 
ber m.-iy  be  roukhlv  estimated  at  100,000.  This 
vast  army  of  workers  is  well  organized,  gen- 
erally well  paid  and  reasonably  prosperous.  It 
has  nun)rrous  charitable  and  social  organiza- 
tions, which  are  models  of  thdr  kina  The 
Actors'  Fimd,  the  Actors'  Order  of  Friendship, 
the  Players*  Oub.  the  Green  Room  Club,  the 
Lambs'  Club,  the  Professional  Women's  LeaKUe, 
are  institutions  of  which  any  profession  might 
well  be  proud;  and  there  are  numberless  others 
of  equal  merit  supported  by  the  amusement 
makers  of  the  United  States.  There  an  abotit 
1,000  regularly  organized  theatrical  companies 
on  tour  through  Oe  United  States  during  the 
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season,  and  the  niimhcr  of  tlicatrcs  nf  all  kinds 
is  10.000. 

In  New  York  City  there  were  in  1918,  the 
following  theatres:  in  Manhattan  borough, 
about  50  theatres  worthy  ot  the  name,  the  lar- 
gest hang  the  HIppcKlroine  (seating  5.000), 

Tollowcd  hv  the  Manhattan  Opera  House 
(.1..SO0).  Metropcliiaii  Opera  House 
aini  Century  (2,8'X));  ami  *:i1k)UI  30  vaudeville 
and  motion  picture  iiuuses  of  the  Ix-st  class, 
the  larger  ones  being  the  old  Academy  of 
Music  (3^400).  Strand  (3^).  Audubon 
(2fiS3)  and  Lexington  (2.559).  In  Brooklyn 
borough  there  are  about  a  score  of  gruid 
theatres  and  some  30  fir>l-class  vaudeville  and 
tnolion  picture  houses,  the  largest  being  the 
Halsey.  Kccncy,  Kidgcwood  and  Prospect,  each 
of  them  seating  2,500.  There  are  perhaps  a 
thousand  other  minor  theatres  and  picture 
houses. 

The  improvement  which  has  taken  place  in 
the  construction  ot  theatres  in  America  within 
the  past  35  years  is  worthy  of  especial  notice. 
The  tragic  disaster  in  Brooklyn  on  the  night 
of  5  Dec.  1K7()  awakened  the  attention  of  man- 
agers and  of  the  public  authorities  in  the  differ- 
ent States  to  the  nimsiness  of  construction  which 
marked  even  the  best  theatres  of  the  period. 
The  result  was  the  passjige  of  new  and  most 
stringent  law  s.  iiuoUiuK  rt  <|uiremi  nls  uhich, 
while  they  secincd  onerous,  perhaps,  have  re- 
sulted in  giving  to  America  the  best  and 
safest  theatres  in  the  world.  Even  the  older 
theatres,  built  before  the  new  regulations,  have 
been  so  altered  under  the  direction  of  the  au- 
thorities that  they  are  now  comparatively  free 
from  danger.  In  New  York,  where  these  regu- 
lations arc  perhaps  the  strictest,  there  is  a 
larger  number  <il  absolutely  safe  theatres  than 
in  any  city  in  the  world;  while  for  beauty  and 
convenience  combined  with  safety  it  is  im- 
possible to  find  elsewhere  such  theatres  as  the 
Century.  Strand.  Gaiety.  New  Annterdam. 
Victoria,  New  York.  KnickcrlxKker,  Empire. 
American  and  Metri>politan  Opera  House.  As 
the  older  houses  pass  away  they  are  replaced  by 
abs<dutely  fireproof  structures  if  replaced  at  ail. 

Perhaps  the  most  marked  change  that  has 
taken  place  in  the  American  theatre  during  the 
last  hundred  years  is  in  the  diaracter  and 
number  of  its  natrons  .Attendance  upon  the 
theatre  was  looked  upon  even  (i)  years  ago  by 
at  least  scveu-teiilhs  of  the  tieople  of  the  I'nited 
States  as  almost  a  sin.  The  fashion.ilde  un- 
godly and  the  lowest  and  most  depraved  made 
tip  the  audiences.  We  have  seen  liow,  in  the 
Revolutionary  period,  theatres  were  closed  by 
act  of  Congress,  doubtless  because,  in  those 
days  of  danger,  the  fathers  of  our  country  felt 
that  thev  would  h(  Ip  their  cau■^e  by  propitiating 
the  .Mmik^hty,  who  was  supposed  to  frown  upon 
godless  aniii~( nil  It's  I5»it  in  the  last  three  or 
four  decades  this  unreasonable  prejudice 
against  the  most  enjoyable  and  least  harmful 
of  all  forms  of  amusement  has  so  materially 
lessened  that  it  is  estimated  by  a  good  au- 
thority that  not  more  than  one-tenth  of  the 
people  r<  fuse  to  patronize  the  theatres  as  a  mat- 
ter f)f  pniieiplr  It  is  true  that  a  clergyman  now 
and  then  inveighs  against  the  stage  in  the  old- 
fashi<»ned,  puritanical  way;  but  hi«  words,  in 
all  likehhood.  fall  upon  ears  that  the  tiisbt  be- 
fore were  listening  to  the  sorrows  of  *CSimiIle* 
or  were  taking  in  the  laughter-yrovoidng  otch-  Dufei 


lines  of  <The  Private  Secretary,'  Indeed,  ibc 
element  of  rnor.il  usefulness  in  the  dMaUreuBS 
longer  successfully  d«  rided. 

The  phenomenal  development  of  the  tao^ifv 
picture,  theatre  has  made  many  changes  t«  A* 
stage  since  the  dawn  of  the  20th  centun .  TVx# 
theatre  managers  who  i  lun^:  to  the  rrgulir'f 
st.iKcd  prnduelif)ns  of   the  old  school  sutTrfH 
in  liUsiiii  ss,  and  there  were  %ears  oi  diprtv.,,*^ 
and  numerous  failures.    Some  tried  to  bruv 
back  the  crowds  by  going  the  limit  in  pr 
plays  exhibiting  crime,  and  for  a  lew 
there  was  scant  decency  in 
playhouses.     When  this  f.iilid.  the  morr  *at- 
sil)le  managers  accepted  the  moving  pieiurc  u 
an  .idjuiiet.  and  many  utilized  it  as  a  \ and' -.^l  '- 
feature.    The  war  also  had  a  disiritcgrauog  u»- 
fluence;  many  of  the  yuuiii^er  actors  put  O*  the 
uniform  and  were  lost  to  the  profeasaoo.  War 
plays  were  called  for,  and  a  few  Strong  pro- 
ductions resulted.    The  ntmiber  of  new  pUi» 
produced  in  America  is  srrull.  however.  Alioai 
100  arc  staged  annually  in  New  York  City,  and 
perhaps  a  tlozen  in  other  cities     Tbovr  tlut 
run  more  than  IW  ni.;lit-  are  voted  to  \k  Kr«i! 
successes.   The  remainder  of  the  jMrrfornuaco 
in  New  York  are  cither  rcprodiictions  of  Eato> 
pean  authors,  or  old  plays  revived.    It  u  not 
possible  to  catakigue  die  best  plays  that  come 
and  go.  though  many  of  tin  m  will  \<  i<>u-  ,i 
by  reference   to   Drama.    Sec   also  Mimik^ 
Picnms. 

Namf-s  or  Some  FAMOfs  ArroM. 

PnifiwiniMil  Kml 

MAns'iort.  Win.  L   PiTirtra.  Wm  Lnam. 

Atx.ti,  FimiF   St.,Tv  M"  T 

.\(!.-»m5.  Mattd*   Knlc»it<lni   M^i  W. 

Altmni.  Mm*    Gy*.  Mr«.  Emnt. 

Alrla,  Prance*  .      .  (Vatti-CAaauA^MrB.  G 

AWnnArr,  Sir  rf*«»rfe.  .     .  &imp*m.  Sir  Gcnrt* 

All«^.  Viol»    I>urvr«.  Mrt^  IStel. 

Amlcrsun,  M«ry   .  .N'»v«m>.  Mr*.  \.  W.  4a, 

Ani<!in.  MarK»r«t.  ,,,,   Hull.  Mr»  II.>»»j>l 

.Xrlivi.  (ItsifRc  Arti«»-An<1rrwv  <'•«■ -TTT 

Arthur.  J ulk   Cllencv.  .Mrs.  Bm>  i' 

Aahley.  Minni*   pMnkr.  Un.  Wm.  A. 

B»ird.  Dotoihe*   Xrviiw  Slrx.  Hmry  B, 

Barrvmrnr.  Ettid   Coh.  Mr»  RumII  O. 

Darrvmorr.  ,1  'ha   Blyttae.  I<ihn. 

liatrmun.  Kjte   Crovc.  Mn.  Cwttirtm. 

B.i!«-i.  Hlant  he    Crcrl,  Mr*.  lV>.rve. 

Bcntlrv.  Irrne   .  Smith.  Mr*.  HfTj  B. 

BrmAtxl.  S«m   BmmI*,  Sm. 

Brmharill.  Surkh   DiUMta,  Mnsft. 

B'lir.  R^^r<•TlK■   T>.«rTiii>f.  M"  Fu^ro^ 

Hl.iuvrlt.  I  r'lan  B*SBS   Pm.JI.  1  .n .  M r«    W  P 

B  "Jth.  Kaihil   Powvr%.  Mr\.  j»i  T 

Butfal..  Hill    OmIv-.  WuIlud  K 

BurVr.  Billie    Zu-Kfcld.  Mn  r,Tr-^ 

Biirtim.  PraaoMH   T  wnsMnl  M?^  S 

BumiuKha.  liufa   1  nnr'  r  'tri  Fiwll 

Burt.  L.avir»   St*ni(  rl.  Ntrv  Hr  8, 

BlOrv,  Jc«M-    J.-v.  \trs    K  C 

C«hjll.  M»nc    .  Arthur.  Mr»  IHr^'  V 

Cklvii.  Bmm*    U«f|mn.  Mm  A!-^^ 

Cameron.  Beatrice    Man«£cki.  Vir%.  Rk;h*rs. 

Cameron.  Vit>let  .  ...  .  De  BcMaudr.  Mr*. 

Camptwll.  Mri.  PMrick   Wm.         <>  Cn-Rvta* 

Curlr.  Richmrd   Caricton.  Ch»»  N 

(  artt  r.  Mrs.  L«alit   Paviw,  Mrv  Wen  1. 

t^nu.  Emma   Everall.  Mn.  ILkr-t  J 

CmUc.  V«moa  , .  Biythr.  Vtrmtm  Cm^t. 

C«VKtien.  Lina   MHtmtor*.  Mrv  L. 

Chase.  Pauline   Drumnvn.  l   VIri  \U*. 

CUire.  Ina    .  Pigar,.  Mi- 

Claxtnn.  Kate    Sirvmt"^    Mr*  (>.aa  k 

0>«hUn.  irt-nnuW   Hltnu.  Mr»  .\  Jr 

r.mqiiMt.ld*   B«tini.Mn.l  

Oirmne   FIttwty.  Ciwwam  JL 

Cowl.  Jane    Klauber.  Mra^ 

Cr«;i.m.  Mrnriatta   Campt.  11    Mr*  Ma 

l>.i1r,  Alan  .  Cr.hr;.  A!lr»,1  ] 

!)  .\r\ill.-.  t  amille  (  rrllin.  Mr*  K  VS 

Dav»»,  Pay     Lawrmca.  Mxa.  OcraM. 

.Mlk   rWkM«.Mn.  r 
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Names  or  Some  Famous  Ackmis  —  Contimud. 

Profi-ssional  Real 

Dc  Silva,  N  :   Ibrrey.  Mrs.  Martin. 

DoduUder,  Lew   C]«pp,  G«o.  Alfred. 

Dora.  MvM   DnMr,  Mra.  Elliott. 

IrOraay.  Lairrano*.   Donet.  Wm.  L*wisace. 

Dorr.  Dorothy   Dam,  Mrs.  Hy.  J.  W. 

Dreaslrr.  Marie   Dalton.  Mrs.  Jaa,  R. 

Dtise.  Eleanor*   Cecci,  Signora. 

Eamcs,  Emma   Cn>Korza,  Mme.  Emilio  de. 

Elliot.  Gertrude   Forbes-Robertson,  Lady. 

BHalar.  Bffie   .  Weston,  Mr*.  Ptanlc 

BItiiige.  Julian   Datton.  William. 

Farrar.  ( .•fra!>!ine   Loij-TcU^cen.  Mnu 

Fi  ilv.  M..1;  U'   Duikiu.  Sirs,  lanifi, 

Kenru^in.  E'.sie   (■■;irVf,  Mr&.  Thomas  B. 

Fillcins.  Grace  -  .  Mn-n,  Mrs.  Adolph. 

Fischer.  Alice   llarctjurt.  Sirs.  V\  m. 

Piake.  Minnie  Maddem   Fuke.  Mrs.  Harnv>n  Grey. 

Porhee-RoberlMB.  Bwtnce.  .  Hate.  Mrs.  Swinbamc. 

Pomi*.  Rita   Lahoy.  Mrs.  James  P. 

Foy,  E<i<lic  ,   FiliKcral.l,  Eilwara. 

Gadski.  Johanna   Tauscher,  Mme.  H. 

George.  Grace   Brady.  Mr*.  W.  A. 

Oilman,  Mabellc   Corey.  Mrs.  W.  E. 

Glaser.  Lulu   Richards.  Mrs.  Thoa.  D. 

Gtuck.  Atma  ,   Zimbalist,  Mrs.  Efraok 

Gordon,  Kittv   Beresford,  Mrs,  Hafiy. 

Guilbcrt,  Yvclte   Schiller.  Mrs.  Mu. 

Hare.  Sir  John   Fairs,  Sir  John. 

Hanwd.  Virginia  « ....  Cowtenay.  Mra.  Wou 

Saimlt.  Percy   Pawcett,  Mrs.  Geo. 

Harne,  lame^  A.    Ahem.  Jamce. 

Heron,  Bij<iu   NlilScr,  Mrs.  Henry. 

Holland.  Mildred   White.  Mrs.  Edw.  C. 

Hopr)or.  Edna  Waltnce   Brown.  Nfrs.  .\.  O. 

niington.  Margaret   Bowes.  Mrs.  Edward  J. 

Irvins.  Iiabel   Tbqapion,  Mr^  W.  H. 

Invfau  May   Eijieldt.  Mr>.  Kurt. 

lania.  Elsie   Bierbower.  Elsie  Jania. 

Teffreys.  BUia..   Sketton.  Mrs.  H.  Sleato. 

Iiiyce.  Alice   Moore,  Mrs.  Tom. 

ICiirl.  T  .ni    Cirroll.  Thiimas. 

Kclccy.  Hi-rbort    Lamb,  HcrVwrl. 

KeUennann.  Annette   SuUivail.  Mrs.  las.  R. 

Kendal,  Willijim  H   Grtauton,  W.  H. 

Kendiil.  Mrs.  W.  H   Orimston.  Mrs.  W.  H. 

Kidder,  Kathryn   Anspacher.  Mr?.  1..  K. 

Lan«!ry,  Mrs   Dc  Bathe,  l..-idv  Hugo  G. 

1.CW13.  AiJ.i    Pjuir,  Mrs,  J  ihr. 

Lipman,  Clara   Mann,  Mrs.  Louis. 

LofCML  Cnaia   Waterman.  Mra.  A.  H. 

Lohr.  Maria   Prinsep,  Mr«.  A.  L.  V. 

Lotta   Cimfatree,  Charlotta. 

LIuyd.  .-Ml.  <    MacNauwhton,  Mn.  Ton. 

Lloyd,  Mane   DtUon,  Mrs.  B. 

Macdonald.  Christie   Gilleapie.  Mra.  Hanry  L. 

Mack,  Andrew   McAloon,  William  A. 

Manneting,  Mary   W-idswurtn.  Mra.  PradB. 

Marlow«,  Jtilia   Snthern.  .Mrs.  E.  H. 

.Marr,  Pauline   Collier,  Mrs.  Wm. 

Martmot,  Sadie. .  .         ...  NethttsiOe,  Mrs.  Louifc 

MBtthi»:>n.  Edith  Wynne.  .  . .  Kennedy,  Mrs.  C.  R. 

May.  Edna   Lenisuhn.  Mn.  O. 

Mayhew.  Stella   Taylor.  Mra.  Billie. 

Mayo,  Maruaret..   Selwyn.  Mrs.  E<lgar. 

McCarthy.  Li'.lah   Barker.  Mrs.  H.  GranviMB. 

McLean.  R.  D   ShiT-kcn!,  R.  D. 

Melba.  Mme    .   .  Amistrini:,  Mrs.  N. 

Miliard.  Evelyn   Coulter.  Mrs.  Robt.  P. 

MJUward.  Jcaaie   dendinning.  Mn.  J. 

lUl^l.  Maggie   Abbott.  Mrs.  Chat. 

Iloan.  Mary   Alhery.  Mrs  lames. 

MooK.  Eva    Esmond,  Mrs.  H.  V. 

Morris.  ("Ui'.'i    Harriott.  M:s.  V  C. 

Murray,  .W-nw   Porman,  Mr';. 

Naumova,  Alia   .  Bryant,  Mrs  Chas.  E. 

Neilaon,  Julia   Tcrrv,  Mrs.  Ftcdeiick. 

N*cils<w-TerTy.  Phyllis   .  Kmg.  .Mri  ("<■  i!. 

Nevada.  Rmma    P;i!mi'r.  ,Mrs  Raynu  n  l. 

Niclaen,  Alice    Nunfwin.  Mr--  B-  r  v 

Nilsaon,  Chrwtinf   Miranda,  Conittssf  dc. 

Noria,  jane    ...  Ccntanini.  Mrs.  G.  P. 

Olcott,  Chaunccy   Olci  tt.  Chancellor  I. 

Opp,  Julie..,..   .  Favrrsham,  Mrs.  W.  P. 

O  Nci"!,  Anne   Th  rii,vs,  Mrs.  A.  M 

O'Neill,  NatKe   Haknian,  Mrs  Alfred. 

Palmer.  Minnie   Ri>Hcts.  Mrs,  J. .hn  R. 

Parker.  Flora   t>c  Haven,  Mrs.  Carter. 

fttti.  Adettna   Cederstrom.  BaraacM. 

tllipa.  Frank   Pein,  Philip. 

PiddCora.  Mary   M  xire.  Mrs.  Owen. 

Maira.  Mile   Z<>uz^.  Emillie. 

Powell.  Maud   Turner.  Mrs  H  Godfrey. 

Rankin.  PhyfUa....   Davcnji-  rt,  Mrq  Henry  L. 

Reeve.  Ada   Cotton,  Mrs.  WiUred. 

  Ryder,  Mr*.  Paul  W, 


Names  of  Some  Famous  Acvots  —  Concluded. 
PaoraHiONAL  Rkal 

Ring,  BiandW   Winmat'er.  Mrs.  Chas. 

Rit&ie,Adala   Host.  Mr  ,,  i.ny  Uate*. 

Robeoo,  Btoaaor..........!.  BelmoMt,  Mrs  August. 

Robaoo,  May   Brown,  .Mrs.  AugustuaH. 

Rorfca.  KaU   Cree,  Mrs.  Da«g|ai._. 

Rorfca.  Mary  t . . . . .   St.  Aubyn.  Mra.  P.  W.  • 

Ross.  Chas.  T   Kelly,  Chas.  T. 

Russell,  Annie   Yorke.  Mrs.  OMllS. 

Roaiall.  Lillian   Moore,  Mrs. 

8aadwino,3iiii»   Baraatta.  Mn.  B. 

Sambrieh.  fofMlla   Stenoel.  Mme.  GofllatoBa. 

Shannon.  BfBa   Lamb,  Mrs.  Herbert. 

Simone  Mme.   Perier,  Mme.  Cadxoir. 

Stahl.  Ko5e   Bonelli.  Mrs.  Wm. 

SUnh->pe.  Adeline   Whcatcroft.  Mra.  N. 

Stirling,  Mme.  A,   Macldnlay,  Mrs.  J. 

Stuart.  Cocmo   Gordon-Lennox,  Cosmo. 

Summerville,  Amafia. , '   Stepan.  Mrs.  Max  E, 

Taliaferro.  Mabel   Corri^an,  Mr*.  Thoa.  J. 

Tanouay,  Eva    .  Ford,  .Mrs.  J"hn  W. 

Taytor.  Laurette   Manners.  Mrs.  J.  H. 

Tempest.  Marie   Gordon-Lcnn- is.  Mrs.  CoaHtOb 

Templcton,  Fay   Patterson,  Mrs.  William. 

Terry,  Ellen   .  Carew,  Mrs.  Jamea. 

Tetratzini.  Loiw   Razelh.  Sra. 

TUley.  Vesta  .  IV  Krtv-.-.  Mrs.  W. 

Titheni.ljje.  M:'i'V'i-  y,;  irte'rn.iirr,  Mrs.  Chaik 

Tree,  Sir  H.  Uecrbohm   Biml>aum,  Henry. 

Trc\-clyan.  Hilda   Blow,  Mrs.  Sydney. 

Truax,  Sarah   .  Albert.  Mrs.  Chas.  S. 

Tyler,  Odette   Shepherd,  Mrs.  R.  D. 

Vanbragn«  Violet   Bnui  chirr.  Mrs.  Arthur. 

Victoria,  VcsU   .    .  Terry.  Mrs  Herbert. 

Vincent,  Ruth   Eraser.  .Mrs.  Jr.hn. 

Wain  Wright,  Marie   Roberts,  Mrs.  PranWyn. 

Walker.  Charlotte.   Walter.  Mra.  Eugene. 

Ward.  Pannie   Dean.  Mn.  Jack. 

Ward.  Genevieve   .  de  Guerliel.  Oiintesa, 

Ware,  Helen   Remer.  Miss  Helen. 

Warinc  Harbait   Rutty.  Herbert  W. 

Famous  Mcvnra  PicnnB  Aciou. 

Nams  Bom 

Ahem,  George   Newark.  Cal  ,  18M. 

Allison,  May   Georna,  I89.S. 

Ashley,  Arthur  H    Brooklyn,  N.  V., 

Baggot.  King   Saint  Louis,  Mo..  1879. 

Bud.  Laab   Chicaso.  111.,  |M7. 

BHikBt.^fTy   Victona,  B.  C,  1877. 

Bafl^Theda    Sahara.  Africa.  I80O. 

Barmcale.  Bc-i>ie   New  York  Cit", 

Bayne.  Beverly   Minneapolis.  .Minn.,  189J. 

Beaumont.  Harry   Alulene,  K.an..  IRHS. 

Boardman,  True   OtiKlan  l.  Ca!..  1»8S. 

Bortage,  Frank   Salt  I^^kc  City.  Utah.  IMS, 

Brady.  Alice   New  Y  .rk  City,  1892. 

Brice,  Rosrtfa  S  i-ihurv.  Pa  ,  1892. 

Briscoe.  L-ittie  Sii-it  I.<hiis,  Mo.,  1»9J. 

•*  Bud  ••  (A.  E.  Duncan)   BrookK-n.  N.  Y..  1886, 

Bushman,  Francis  X   N9rfolk,  Va.,  IS8S. 

Carroll.  W^illiam  Arthur   New  York  CHy,  1877. 

Castle.  Mrs.  Vernon   New  Rochelle.  N.  Y.,  1892. 

Chaplin,  Charlie   London,  England.  ISM. 

Chatterton.  Th  >njaa   .  Geneva.  N.  Y..  1881. 

Childers.  Naorr.i   Pottstown.  Pa.,  1R85, 

Clark.  Harvey   Boeton,  Mass.,  1886. 

OayUm.  IdMiuerite   Salt  Lake  City,  Utah.  1192 

Cloy.  May   Minneapolis.  Minn.,  IMS, 

Corbett.  James  J   San  Pnmdaoo.  1866. 

Costello.  Maurice    Pittsburgh,  Pa..  1877. 

Courtot.  Marcaret   Summit.  N.  J..  1897. 

Cranston,  Mary   Chia»«n,  111.,  1893. 

Cruie.  Ja-mes   0«den.  Uuh.  1884. 

Cunard,  Grace..   Paris.  Prance.  1894. 

Dana,  Viola,   Bnv.>klyn.  N.  Y. 

D.iiiir  h.  n<  t«'   ,   Dallas.  Tex  .  1901. 

Darlinjs'.  t'.'are    New  York  ("itv,  18Qr.. 

Daw.  Marjorie    Colorado  SpnnRS,  Colo,,  1901. 

De.irbo!t,  Ashton   Milwaukee.  Wis..  1804. 

Dill.  Max  M   Cleveland.  Ohii..  1877. 

Drew,  Lillian   Chicago.  111..  1886. 

Drew,  Sidney   New  Yr-rk  City,  1864. 

Dunaew.  Nicholas   Moscow.  Russia.  1884. 

EagcU.  Icanrie  ...    .    .  Kan!WX' CirvM  '  ,  1894. 

Edmondson.  Harry  B   Baltimore,  M  !  .  1H7  ?. 

Pinch.  Plon   England,  I  h  7  7 

Pofd,  Prancis   Portland,  Me.,  188  5, 

Porman,  Tim   Texas.  189.J. 

Pox,  Harrv   Pomon.T.  Cal,,  I88f>. 

Puller.  Marjv   .    .  Washinifton.  D  -C  .  1893. 

Garwood.  William....   SinnnfieM,  M'>..  1887. 

Gebhart.  George   Basle,  Switaerland.  1879. 

GQiaoa,  Helen   Clevdaiid,  OUiM89«. 
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Onh.  Ullkn   Springfield.  Mo..  1M& 

Gough,  John   Botton.  Matt..  IW7. 

Gray,  Robert   Mairtc.  IWW. 

Ortvn,  Uuriithy.....  .  Mi>»ci>w,  Ru<.>uk.  (HQS. 

H*hn.  Philip   Amitn'dam.  UolUnd.  tM4. 

"  Ham  "  (L.  V.  HunBton).  •  Ottkland.  C«l.,  IWI. 

Katton.  RayTDood   Iowa.  1887. 

Hayakawn,  Setwa.  •   Tokio,  Japan.  1880. 

Henley,  lliAnart   L-.uiivillc,  Ky..  IfWA. 

llolUs.  Hylda   I'iiilaiUh.hw.  Pa  .  im). 

Hnlettc.  Cladyi   Arcadr,  N  Y..  Imw 

Johnaoil.  Altbur   Cincinnati.  Ohio.  187&. 

jogr.  Bniait   Minneaitoln.  Mina.,  IWl. 

lore*.  AHca   iUiuwa  City.  Mo..  IMff. 

loyntT.  Franci»   New  Orleanf,  L*..  1M7. 

Kanr.  Gail    PhtUdrlphia.  Pa.,  1887. 

Krllnrd,  R,tli>h   New  York  City.  1887. 

Kcnnc  ly.  Miiiy   r'.i.'i  Lt.  1897. 

Ken  yon,  Dora   Bridgeport.  Cunn..  1897. 

Kairwaiit.  J.  Wamn   Lounviile.  Kjr..  t«M. 

Kinc.  Anna   Chicaoo.  111.,  1992. 

Krby.  OUio    P!iiuT.-l!.hi.i.  Pa..  1806. 

Kolb.  C,  WiSluMB   Ckvr:.uii'..  ohii..  ih;s. 

La  Ba^hc.  Florence   Montr.-.il.  Cati.i.l.>.  IH94. 

Larkin.  Iiojtrc   New  Y -rk  City.  IH'il. 

Lloyd.  lUrotd   Burchard.  Nib  .  lK«i. 

ly>rkwi>od.  Haivld.   Brooklyn.  N.  Y  .  IK88. 

MacDrnnolt.  Mmv   London.  BiwUnd.  IH8I. 

Mar^h  .i;.  Rrtty    Brooklyn.  N.  Y..  IHQO. 

Mar;iii.       i.»n  .   Sparta,  Mich..  IK98. 

McCjik)c.  Harry   Chicago,  III..  1870. 

McRac,  Duncan   London,  Entftand.  IR8U 

Meighan,  Thomaa   PittabuTKh,  Pa  ,  m84. 

M»-TM-r.-.iu.  Vi  It  t    New  York  Cr  - .  is'Xi. 

Mill-Arrlt.  Harrv    Ciadanati.  O^a  >.  IHH9. 

Minlcr.  Mary  .Milo*.   Shrewtx irt ,  1902. 

Mi*>rc.  Tom   Ireland,  1887. 

Xliirmo,  Antonio   Madrid,  Spain.  1888. 

Morriaon.  Adriamt   Sew  York  City.  1887. 

Morriwrn.  Chick   Mount  Morrison,  Colo..  tS7S. 

Muraanc.  Allan   Philadclphui.  Pa..  I»8i. 

Ncilson.  Anna    St  nkh  ilm,  Swpdt-n,  1890. 

Newton.  Charirt   R  Khcstcr.  N.  Y.,  1874. 

Ogle.  CharlM  -  .  ZancsviUc.  Ohi...  18U. 

OlMid,  Warner   Sweilen.  1880. 

OMridtcMttrid   N«w  York  City,  MM. 

Ovtrton.  Bvart    dbome,  Ohio.  1M9. 

Prarsnn.  Vircini^i    Lonitville,  Kv. 

Pcninniftim.  .\m    Camden,  N.  J, 

I'm  .lat.  E   .  Chica«c.  III..  1873. 

IVtri%-a.  (ili-a    Warsaw.  Poland.  IH8$. 

Phillur*.  Dorothy   Baltimore,  Md..  1892. 

Pukf.n-d.  Mary   T'»n>nto,  CMUKi%,  tSU. 

Prrtty.  Arlirw   Wa»hinKton.  D.  C.  IWJ. 

R  ,!(-.  \V  \V    .  Ruw.i.  1868. 

K.  1.  h.  iit.a..h.  Sbrry   .  CumU-rUnd,  Md.,  I88J. 

Rill,  Wallace   .  Saint  Loma.  Mo,.  1892. 

Ri.te.  lv.  C|.!<j   New  Yirk  City.  1893. 

Rit<  '.IT.  Bi!l»e    <;iaii«.iw,  Solland.  1877. 

R  l.l  i      Ivlwma   HoUjken,  N.  I.,  IS86. 

R       u.  Mrlcti.<    Ncwp'.n,  R.  I.,  IMS. 

Riis«l!.  Wia.F   Nrw  Y'.rk  Cits.  1886. 

Stiti.  Martin   C.tUf  riiia.  I»'J.5. 

S»ir»,  Lttor*   Sutcn  Island,  N.  Y.,  1893. 

Shafrr.  Mollie   WoiMlland,  Cal..  1874, 

Shelby.  Manaret   San  Antonio,  Tex..  1900. 

ShcrnIL  JmdtT.   N««  York  City.  1897. 

Shotwcil.  Marie   New  York  City.  1886. 

Snow.  Mareuente. ..........  Savannah.  Ga.,  1892. 

SiiiitflcT.  Ilarry  Buff:*!,!.       Y..  1889. 

Stewart.  Amta   Brooklyn.  N.  Y.,  1995. 

Storey,  Edith   N*w  York  City.  1M3. 

Slowell,  Wm.  H   Boston.  MaM.,  I8U, 

Talmadiie,  r^mitanco   Br-  klyn.  N.  Y..  1890 

TWImanh.  W.  J    L-.nd  n.  EnKland.  l«:f> 

Thiimai.  Tuettr    BirmuiMhatn,  England,  1889. 

Van  Taijcll.  Mane   F  .f.  Edward.  .N/V.,  IMO. 

Vernon,  A^met-  .    Or.-k- IMW. 

Walcamp.  Man*   I><"u  i>  >n,  Ohio.  1894. 

U'nlhrr.  Lillian   Br  ■  Klvn,  N.  Y..  I88«. 

WarwirV.  R<  t<ert   N-  w  Y  rk  City.  1882. 

W.ishV'ii'n.  Bryant   Chi  .^t;  ..  111.  \»n>> 

Well*.  Kitti"   Shrvvcport,  La  ,  I89t. 

White.  Pearl   Mi»*'uri.  I8N0 

WilUanw.  Barle   Sacramento,  Cal..  1880. 

Vott.  Herbert    '    Cmtinnati.  OhiD,  IMJ 

Youfls.  Clan  Kiraball   Benton  Hurbo^Uieli..  IWl. 

TrtBATRB,   Stage   M«e1unics  of.  A 

thr.Tir.   sf;ii'.  In  tli.u  \iMhIi-  ji.irt  of  :i  i.!;itforrn 

.irr;iiit.'(  .i  .u  <>\\v  cml  (it  .iti  aii(titonitni  which  !<; 
' '  1  '  tl  h\  ^i  »  iu  ry  .Kill  framrd  within  and 
viewed  through  un  upetung  or  arch.   The  &tagc 


and  all  that  may  he  arranged  upoo  il 
be  preservative  of  the  lines  of  iigM  an' ' 
of  the  spectator  and  auditor. 

From  earliest  times  dthcr  an  dctadoB  or 

platform,  or  a  depression  or  pit,  havr  hern 
usual  for  representation  or  cntcriainmrnt  ficforc 
spectators.  The  earliest  choral  d..ncci  m  the 
circle  or  pit  evolved  info  the  Grctk  cLk'***: 
theatre,  with  its  skcnc  or  hotise  of  two  or  thr»< 
stories,  which  filled  the  bodurotuid  oi  liK 
scene,  the  action  being  within  we  scni<ifcnhr 
chorus  place  or  pit  in  front. 

The  mcchamtm  of  the  ancient  theatre  «>• 
VCr>'  exact  in  every  respect  The  relii{ioas  dur- 
acier  of  the  perlormaiu  c  established  fixed  and 
usually  tliciiluKic  n)c.iiiui-.;s  for  c\t.r>thin^  d«.»rK 
or  said  in  the  play.  The  scenery  was  prolw'Jv 
limited  to  painted  curtains  at  the  back  and  rr- 
volvinfi:  trian^ilar  prisms  at  entrances.  Machin* 
ery  for  startlinisr  effects  was,  however,  ofoat 
The  Roman  invasion  resulted  in  the  extcn»io{i 
of  the  slape  more  and  more  forward,  umii  u 
became  a  platform  siilTui.  ntiv  lar^c  to  hold  ibe 
chonis  aiul  entire  Kroup  of  performers 

The  ancient  Greeks  l>ore  the  !-,inie  rel 

in  art  and  theatricals  to  the  world  of  their  

as  the  modem  French  do  to-day  -  consequantr 
even  die  traveUnx  companies  of  the  various  na* 
tions  followed  crttdely  the  methods  of  prrfom- 
ances  UMi.ll  with  tin  Gr.cks,  and,  indeed,  ihc 
general  conduct  and  di.ir.u  ter  of  the  n:<>'!crr, 
theatre  has  in  many  import, mi  rc^iKcis  ff!  r.\»ed 
the  original  classic  tr.td-iions  The  en'rarcrs 
and  e.xits  on  the  modern  stape.  mtKh  of  the 
symtK>Iic  values  of  parts  of  the  statce  and  the 
arrangement  of  stape  movement  are  dirertfr 
inherited  from  the  old  Greek  theatre:  In  later 
mediaeval  times  a  portable  stape  or  cart  wa* 
used  Hilt  little  advance  ran  be  note. I  in 
mechatii^in  until  after  the  time  of  ?h.ikc»;>car». 
and  of  Moliore,  when  mo<lein  ir.\ eiuion*.  Im  j^an 
to  appear.  Richard  W  airner  and  the  ( remans 
revolutioniied  stapc  settings  aiid  ilscatriol 
architecture,  as  notable  in  Wagner's  Theaue  in 
Rairenth  and  the  Barj?  Theatre  In  \nemia  The 
(jcrmans'  leadership  in  ap;)!\itiL'  si  i  ;  .  e  .tr  J 
otherwise  imiirovint;  stage  nii.hatuc^  ha^.  Ittti 
followed  by  every  Kiiropean  nation,  notably  in 
Kngland.  by  Sir  Henry  Irvinp,  whose  system 
of  liKbtinp  is  especially  remarkable  in  the  CO^ 
veyance  of  the  feeling  of  atmosphere  to  the 
senses  of  the  spectators.  In  America  Steele 
Mackaye  was  progressive  in  improvtne  die 
mechanism  of  the  statue.  Later,  the  propnetofS 
of  the  New  York  H  |ii>odrorr,e  develope  !  noil 
elaborate  and  complicated  mechanisms  lor  spec- 
tacular  prn(hirti<in« 

VVhile  the  use  of  i?as  and  movement  of 

ery  in  grooves  had  \tctn  universal  dnrimi  

past  century  until  1875.  yet  in  many  theatm 
to-day  such  modes  of  lightinp  and  scene  shift- 
ing are  still  retained.  In  the  thr  aires  of  ti>-d»T 
where  electricity  and  the  niovt  modem  ma- 
chinery- are  employid.  the  following  are  fht 
terms  and  uses  of  the  stage  madtinery : 

Thk  Stacs. 

Raks.  Taa-^Th*  mie  or  riie  of  tl«e  ataei 

the  eurtain  line  In  the  bark  wall.  A  rr.iv!t~m  ftaew  »  t,  _ 
Iniilt  with  a  slikrht  downward  it  line  tcv«  j-r*  thr  aut» 
Tlir  "  Rakr  ■■  of  the  *^irr\'  i«  thr  pmipe.  ti\-r  •  fii 

il'  -raw  in  the  hri«>it   if  l^ach  piece  nf  the  xi  \r-a  c/  t, 

ri  |'rnentin«  an  intrfior  or  t-x-m  and  e«trr;  itoc  up  ita  

PxaM'SMnn  AaeM.  Thk.  —  The  afchitoctMsl  mtk  mi 
beHnd  Which  rteaceadt  the  cwtahfes  k  «■*  • 
m  (amm  to  ito  pioMin  wakh  the  cntiis<«ue  mm^ 
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 t.—  A  lonsiUidiBal  tectfoa  of  tUfe.  built  as  a 

I    koMd  bridge  lo  that  it  can  be  twen  oat,  raued  or  lowered 
U  neoesury  fnr  efltectt.    Briditaa  ar«  counterbalanced  liko 
ele-.iit  >rt.  and  destsned  to  carry  much  live  weicbt. 
I       Anos,  Tub.— That  apace  of  the  ata«e  from  the  curtain 
'   lilt  down  to  the  footUghta.   A  dittaooe  owally  of  four  or  five 
'    Iml  The  apfon  in  modem  theatree  is  often  aiauMt 
tlmiinated. 

TocMXKTOK.  Tm.'-  The  foremoet  piece  of  icaoery  eUad* 
iu  slightly  oiit,  both  i^laa  «( the  itase.  Mck  of  the  proiMaiiaB 
adea   It  ia  ofteo  IM  MM  mmStt  M  tin  OUMIbC  to  tht 

Sk»m  framed. 

noKT  D&Ananr.  ta.— A  ebait  ewUla  tmuUim 
•eraa  the  proeceBhun  ueh.  intended  to  Blend  with  the 
tomaBtorf  at  the  required  height  from  the  ground,  once  the 

curtain  ha»  i  i*ct.  ,  thus  forming  an  arch  matting  to  the  picture. 

PUY  Galleries.  Tue. —  (.allcrics  th.it  are  built  alona  the 
liie  wall»  df  the  stapr.  Th'^  lii  .  f  t'vr'.r  t:r»'!-rifs  ib-ive 
tbe  ttage  varies  accor<1ia(?  to  the  pn  <pi>ni  ns  of  the  stage  and 
boiiding.  On  an  average  they  arc  erecte<l  aoaie  jio  feet 
from  the  BT'  iund.  One  of  these  si  '.e  galJerics  ia  occupied  — 
Ordinarily  the  left  wdc  kTiIl'  rv  —  '  •■■  t'-  p  flvmcn.  a  crcw  of 
aer,  rmployed  there  to  operate  the  rupus  i  cal'.od  ]ines)  whereby 
the  divert  piecea  of  •ccncry  are  either  raiaed  or  luwcred  into 
poation. 

pAt!n<B's  Oaixiry,  The  —  A  long  narrow  bridge  extend- 
ing from  one  fly  mtlery  to  the  other  alongside  theMck  wall 
«( tbe  ttage.  Itle  alwaya  movable  and  can  be  hoiated  or 
!o««fed  d'>wn  any  dittanco  by  meana  of  to\)c^  (vikI  i«  fur  the 
purpoee  of  toncUinii  up  scenery  wtiich  may  r.r-<;f;:,n-.tr-  fr'<h 
wibiofaeint.  The  aceocry  to  be  painted  is  hung  or  tet  flat 
•p^ut  the  back  wall  of  the  ttegc,  and  the  painter's  bridge 
11  then  raited  or  lowered  in  front  of  it,  accorduig  to  neceaeity. 

Rioctm  Lorr,  Tii«.—  A  timber  flooring  some  few  fatt 
beneath  the  net  above  the  ata«e:  a  network  of  tmall  baMW 
fir  the  pprpciae  of  attaching  ixiHey*  Iheretn  —  whereby  pieces 
of  scenery,  borders,  etc..  may  be  raised  from  the  iffound  or 
Icwered.  The  rigging  loft  ia  ordinarily  built  50  leet  ahr.ve 
ue  ttaffe.  ,Ba4aetimeB  even  higher;  this  to  aft>rd  mnrt-  t  m 
for  the  noieting  and  retention  of  stacks  of  teencrr  above  the 
■et'.ing.  The  pulleys  are  attached  to  the  tigging  loft  in  rowa 
(  f  three*,  from  tbe  front  of  the  sUrc  to  the  back  of  the  stage. 
In  each  row  one  pulley  occupies  the  centre  of  the  ria^ng  loft; 
thf  twi>  others  f>rcupv  the  left  and  the  rvKht  of  the  central 
PuHey  and  are  statiuned  half  way  between  the  central  one 
•ad  the  edae  of  tbe  riqpnc  loft.  To  each  oi  tlWM  mmiiitinii 
mwt  of  pulleys  are  amxed  long  ropes,  one  md  of  isUeta  to 
eerried  down  by  a  small  weight,  while  the  other  end  it  eecutely 
iutmed  in  the  fly  Kalleiirs.  ttsually  the  left  pallcry. 

PtN's.  Coi-jfTKRWEiGiiTa,  Sa-nd-bags. —  The  ■■  Pin  "  is  a 
bar  ;  CAS-  ;r  n,  IS  inches  long  by  H  inches  in  diameter. 
Pint,  sand-bags  and  counterweights  are  alt.iched  to  the 
Jooie  end  of  tbe  rope  which  drop*  toward  the  stage  from 
Ike  TiniiiB  loft.  These  weighu  are  usually  remnvcd  when 
•  piece  of  teen  cry  is  fastened  to  the  r<a>c  in  their  place. 

Nobs  Machinks. —  A  tunible->:.^  tukd  with  old  iron, 
(toace.  etc.,  that  can  be  made  to  deliver  almost  any  de 
c(  loud  noises.    Also  a  sheet  iron  apparatus  ttat  fAl 
reeembles  thunder  in  the  souna  emitted. 

Sncmt  MACmmt.—  A  mechanism  far  dropping  a  shower 
Of  imall  bita  et  ulnte  paper  to  bnittte  falling  snow. 

Lr>m. —  The  ropes  that  are  thus  held  in  the  rigging 
loft  and  manip'ilatcd  from  the  fly  gallery. 

Ckhtrk  Link,  The. —  The  torn  attached  to  the  pulley 
■liliiiiiud  in  the  centre  of  the  f|ni*t  Mti  aad  dnvpias 
toward  the  centre  of  the  stage. 

LoNc;  Line.  The.— The  topa  attached  to  Oat  pnOey 
^"^tch  is  farthest  fmm  the  lida mm  wben It  b  MlaB  iMiiii^ 


Thaae 


i:l«tcd  in  the  fly  nailery. 

Short   Lisa.  Titc  — That  rope  which  is  nearest  the 
tide  from  which  it  ia  manipulated  in  the  fly  gallery. 
.  Bbt  «^  LiWB,  Onb.— The  alMrt,  enln  asid  long 
«f  oaaiwvaCpoUeyi.  Ttaaaetaof  Msmrmk 
iMkar  OS  the  piia  ^  tba  Hy 


itanr. 

th«  floorof  tlMMaca. 


Stage  Positions. 


Tbe^  atage  ^ie  divided  into  imaginary  linoa  and  specce 
ih»  paffonaan  to  cvma,  inter-cn 


R.3.E, 


nxi. 


rooT  U6im 


sw^ 


the 

to 


other  without  confuakm  —  and  aa  well 
to.tiMt  hia  aeaaa.  md  ite  i 


It  is  assumed  thai  

are  counted  I,  2,  i,  4.  fiom  down  etage  tsti. 

N.  B. — ^^Though  there  may  f)e  Init  one  entrance  cm  one 
side  uf  the  interiw  w'.tinn  —  Jin  i  t;  .n  ni.^v  j^ysiiiily  be  given 
to  set  a  fireplace  or  window  K.2.  (riitht  second);  that  it  to 
•ay.  where  rsfbt  mend  entiasKO  •baaU  have  boen  had 
It  eaitted. 

BxrumiKM  w 

R.  1.  E.— Right  first  entranea. 

R.  2.  B. —  Right  second  cntrama. 

R.  3.  B. —  Right  third  entrance. 

R.  4.  E. —  Right  fourth  entrance 

L.  1.  E. —  Ldt  first  entrance. 

k.  2.  B. —  Left  second  entranoa. 

L.  3.  B. —  Left  third  entrance. 

L.  4.  B.— Left  fourtn  eatnUMa^ 

C—  Centre  of  ttage. 

D.  C. —  Down  centre  lifte. 

U.  C. —  Up  centre  bne. 

D.  R.  C— Up  right  centre  lina. 

R.  C*"*  RlffaK  cantia  line. 

D.  R.  C—  Down  right  centre  Haaw 

U.  L.  C—  Up  left  centre  line. 

L.  C— Left  centre  line, 

D.  L.  C. —  D'lW-n  left  centre  line. 

D.  R. —  IXiwn  ru:ht  i>f  si-ice. 

D.  L. —  Down  left  of  static. 

L.—  That  side  of  the  ttage  Which  b  left  tl  • 
ingthe  audience. 

R. —  That  side  of  the  stage  wUck  b  liiM  ot  ftSmOB 
factitg  the  audience. 

U.  R. —  Up  right  of  stage. 

The  Sc-ki«ry. 

WtKC,  A.— A  single  piece  of  loeaery,  ordinarily  5  feet 
4inchetwid«brlf  telMk     ,^  ^. 

Flat.  A.— >A  dovNa  wbc  aiglMr  hfasad  or  battwiad 

together. 

BoBSKKS. —  Stripe  of  canvas  hung  oroeswise  above  tba 
stage  by  means  of  a  set  of  linea.  These  may  either  represent 
the  sky.  the  branches  of  trees  and  fo.iage,  etc. 

CstLiNC. —  A  sauate  of  canvas  aet  to  a  light  frame  of 


i  Wtiicb  it  lowered  by  aaaaaa  ol  a  dooble  set  of  Ui 
one  let  "  np  stape  "  (back  of  Rage),  the  other  "  down  " 
(front  of  sta«;ei.  until  it  rests  s-^uarely  upon  the  tnteri'T  tat. 
iJox  StT.  .\. —  .'\  complete  mterwT  «ettinK. 
Oroh.  a. —  A  I.in:e  caiiv.is  represent ini?  the  bat V-trr- >und 
f'f  the  SA'tling.  In  the  case  jf  a  c  m-.plctc  exterior  settintr. 
the  drop  extends  tlie  full  width  ol  the  back  of  the  stage; 
in  the  caee  of  an  interior  aetting.  wban^  far  asamirte.  imy 
a  window  and  a  door  preient  a  visir  «  tlw  OtttMe,  tarn 
drop  raay  be  much  narrower. 

Tab.  a. —  A  narrow  drop.  hunK  by  a  siruilc  line. 
Jix;,  A. —  A  narrow  piece  of  scenery,  wherewith  tWO 
flats  or  wings  of  an  interior  sotting  m.-iy  M  joilMd*  aitlnr 
fur  extension  or  to  form  a  quadrangle. 

RmntN  Piaoa,— Two  winoi  affiaad  to  aa  iiOcrior 
aetting,  whieta  tun  off  atogia.  baa  of  each  mat  of  taa  pn- 
sctniiun  opening. 

BACKING*.— EKher  a  win?,  or  two  wmRn  Kinged  ta» 
gether,  set  back  of  tome  oprni-.ig,  window  or  door. 

Masiumc  Pibcxs. —  i\  pi<  ce  of  scenery,  ub,  drop  nr 
wing,  set  behind  an  opening  to  conceal  either  the  scenery 
or  uia  bare  suge  immediately  behind  it. 

MUCES. —  Two  nswrow  ttripe  of  wrjf>d.  fire  feet  long, 
either  permitted  to  slip  aloagsiae  each  other  or  made  fast 
to  each  other  by  means  of  a  turn-screw  once  the  desired 
extension  is  reached.    The  top  end  has  •  tmall  iron  giip 
iin    attached,  ia  tha  ahaae  of  a  ttOk'f  bonn  ^  Inwer  taaa  a 
aad    aarrow  risort  Made  at  steel  intended  to  trail  dsrt  ttpoo  the 


ground  and  containing  a  hole  -sufBciently  lar(|0  to  admit 
a  screw-pin.  The  grip  at  ti  e  tnp  'jf  the  brace  is  first  intro- 
duced into  a  scrcw-cyc  iitfa<  hen  t"  the  V\i.rW  of  a  piece  of 
scenery;  then  the  desired  Icncth  v!  lYiv  brm  i-  is  sj  ciired 
acee  by  means  of  the  centre  screw,  so  that  it  reaches  the  ground 
aad  ODttqaelys  bally,  then,  tbe  acww-pia  bataaa  the  hraoa 
sectneir  to  the  groond:  and  thus  raay  loeiiery  be  ImM  isi 
position. 

LA,sni,lNK?i. — Pieces  of  light  rope  fastened  at  the  side 
of  the  wooden  frame  near  tbe  top  of  a  wing  or  flat,  (or  tho 
of  *— *— ^  thb  wiflg  or  flat  to  the  aeit  < 


The  Lights. 

Footlights,  (of  the  stairc  Rows  of  li«hts  along  the 
boot  edge  of  the  stage. 

BoRDRK  LiGMrs.— The  illun-.inatiiin  of  a  series  <>f  tlectnc 
bulbs  in  a  long  tin  refits  i  r.  l  uendbg  the  fuQ  width  of  the 
stage  and  hung  up  in  th<  ..ir.  bv  tneant  of  a  aet  of  lines,  back 
of  the  canvas  iKirder*.  Th<re  are  usually  four  border 
liKhts.  more  or  less.  .■iccorditiK  tn  the  depth  .  f  the  stage 
and  the  style  f'f  the  play:  No.  I  l«irder  lujht  is  hunc  close 
to  the  curtain  down  staRc;  No  4  is  huriR  well  l>ack  of  stage; 
the  other  two,  N<js.  i  and  J,  occupy  the  intersecting  positions. 

Striw.— Several  electric  bulbe  set  to  a  aarrow  strip 
«f  wood,  vwyiot  iQ  kogtli  M^eidirf  to  ii«toi*iiy**'«Nii^ 
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our  feet  lon«.  wnico  may  be  movmWe  and  huns  anrwlierc 
biu:k   if  thr  vtiuuj. 

lltiNt  H  l-u.iiT, —  Srvrral  electric  bult»  inside  of  c-iroulnr 
ami  m'H-alilc  tin-rertett' >r. 

Box  Calcium. —  An  oval,  •hect-iron  bo»  with  an  open 
front  IS  iachM  br  14  indMs.  Mt  neon  •  kmc  MmI  rod  inniiil 
in  a  tubing  —  for  tha  porooM  of  imisinc  or  bwariil^  Tia 
box  ii  painted  white  witnin  and  contWM  fiMtm  IwUtn 
atiil  rartxin  sticks  —  and  is  (or  the  puipOWi  vt  tlvowias 
a  wide  flood  erf  white  ot  colored  liijht 

MaoitKS. —  A  liKnt  frame  if  »  .^1.  tru-  sixe  of  the  oncrv- 
of  ttw  bos  calciuni.  The  siia^ce  witmn  this  frame  ia  nlled 
With  ft  tUa  abaat  at  (aiatine:  the  KcUtme  being  colored 
,ndL  bloa.  crMn.  amber.  cU.  Thus  suniiet  (rtow, 
•BntiKht  effects  may  be  sectired  by  the  use  of 
medium- 

LWIMjI.  A  shr<  t-iT"n  h'«,Hl,  set  to  a  stce!  r'nl  and 
operated  in  the  »amc  w.iv  «?  the  kxn  calcium,  but  I'T  th* 
purpoae  of  throwini;  a  shuft  of  li4(ht:  that  is.  a  inixmbeam,  a 


PootBlS,—  Oince«le<!.  safety,  steel  podceta  in  <Im 

of  the  ataiirr.  on  l"ith  (..r  the  purpose  of  ffmnM  

wires.  Iraiin.t:  t,  i;.liii:nis.  bunch  Iiwhts.  ttC  UMwOy 
there  are  three  pocketa  on  each  aide  of  the  stage. 

The  SwiTCH-BoMm^Tlw  electric  board  —  uaually  on 
tlw  prompt  dde— whert  all  connections  are  made  for 
the  electricians  to  of*iate  all  the  liuhti  fioit;  a  sirsrlc  jiUce. 

For  greater  dttail  consult  Gcrhardt,  W.  P., 
♦Theatres:  Their  Safety,  Comfoit  and  Health- 
folnm'  (New  York  1915). 

J.  M.  EoQAi  HAar, 
tnstntctor  of  the  AtneriiOH  Aeadtmy  of  Dfv- 
ifuMtc  Arts. 

THtATRB  FRANCAI8,  ti-itr  fitA-ai. 

See  CoM^.bir  Francaise. 

THEATRE  LIBRE.  Kbr.  in  France,  a 
theatre  for  the  populace,  subsidized  by  the  gov- 
ernment and  aamission  to  which  is  practically 
free  to  all  dtixens  of  the  repiddic 

THEATRICALS,  Anatcar.  See  Am  Anna 

Thlatiucals. 

THBBAN  CYCLE.  A  series  of  old  Greek 
epic  poems  dealing  with  Thrlian  lege  mis.  They 
include  'Thdiais,'  which  tells  the  stor>-  of  the 
house  of  Lali»!aiu>  and  the  attack  of  the  Seven 
on  Thebas;  the  •Epigone,*  which  relates  the 
capture  of  the  dty.  and  the  *CEdipa:dia,  >  wMf^ 
tells  the  story  of  the  hero  Odipus.  The  poena 
average  about  6,000  lines  each. 

THEBES,  thibz  (Egyptian  Net,  the  No  of 
the  Bible;  Greek  Thebai  or  Diospolit),  Egypt, 
a  famous  ancient  citv.  whose  ruins  are  situatea 

on  the  banks  of  the  Nile.  350  miles  southeast  of 
Cairo,  near  the  modern  villages  of  Karnak  and 
Luxor.  The  ruins,  are  anions;  the  must  v.r.wi- 
nificcnt  in  the  world.  The  lar^ot  is  the  «ieat 
temple  of  Ammon  at  Kaniak  on  the  east  !>.iiik 
of  the  river.  H  was  begun  during  the  Twelfth 
Dynasty  and  enlarged  by  the  kings  of  die  snc- 
ceeding  d>'na<-tics  down  to  ihe  time  of  the 
Ptolemies.  It  stands  wiiliiii  a  large  enclosure 
which  al^i'  c  riLiiiiN  »ieveral  minor  temples.  .An 
avenue  of  sphiaxcs  Icatls  to  the  mam  entrance. 
nrludltS  a  huge  pylon.  142  feet  high.  This  leads 
inlo  a  court  measuring  27()  by  JJ8  feet,  and 
traversed  by  a  douMc  line  of  colossal  columns. 
A  vecond  pylon  leads  into  the  great  hall  or 
hypo^tylc.  whose  roof  was  supported  by  1.V4 
columns  in  16  rows  The  cfilunins  <>f  the  two 
central  rows  arc  78  feet  high  and  33  feet  in 
circtnnfercncc.  All  were  brilliantly  painted  and 
sculptured,  and  many  of  the  coltunns  still  retain 
their  bright  colors.  Other  pylons  lead  into  the 
inner  c«  urt^  mie  of  which  contains  two  n'.clisks 
^lYi  liet  \\\^\\  and  a  ci.lovsul  >talue  ol  Osiris. 
One  oi  the  obelisks  i*.  -nil  erect  The  cniirc 
structure  is  1.2U0  feci  lout;  and  al)out  350  feet 
wide.  At  Lttsor,  also  oo  the  cast  bask  of  the 


river,  and  a  short  distance  south  of 
tlien-  are  fine  ruins  of  another  trm^'i    ot  Kb 
nu  n,  l  uiit  liy  .\mcnophis  III  and  1.  «   •  T'-i- 
sors.   On  the  west  bank  the  prindiol  ruai'  »- 
the  Tombs  of  the  Kings,  hewn  into  the  i>  . ! 
rocks  of  the  lUllside :  the  Ramesseum.  a  trm^ 
of  Ammon  built  by  Ramcsci  II.  and  contuiic/ 
a  colossal  statue  of  that  king;  and  ihr  r«e 
Colossi  of  Mcmnon.  M  feet  in  hcifc-ht    Ot.?  of 
these  is  the  celebrated  'voca!  statue  "  N'ue-.<-- 
ous  other  remains  of  tombs  and  temple*  art 
scattered  over  the  neighborhood  on  both  mir* 
of  the  river.  After  the  expidsioa  of  the  lbjk>-» 
Thd)es  became  the  capital  of  ^typt  and  n* 
mained  so  until  the  heLnnrinp  o'  ihr  TwcB»)- 
first  IVnasty.    It  declined  in  imti'-rtaricr  ti'xi 
this  with  the  cxce]it:c)n  of  a  -lo  r;   p^r.tiA  n 
the  7th  cctimry  bc,  when  it  w.-ii  as::*in  th' 
capital.   The  Ptolemies  rcp;ured  it>  grca;  baU* 
ings  and  so  did  the  Romans.    In  27  ac  an 
earthquake  worked  invoc  with  its  ancirnt  niiw« 
Since  then  Thebes  is  nothine  more  th-.r  j  -  ! 
lection  of  ruins  inhaMied   !>>    a    ic*  .X^a; 
families  of  FcIIahin.  who  ol>t..inciI  a  precari- 
ous livelihood  by  guiding  trav«l  rs  over  ±r 
ruins  or  rifling  the  tumbs  for  ant  ijunic*.  Co»- 
stilt  Davies.  N.  de  G..  'Five  Theban  Tac6** 
(in  Archseological  Sur\ey  of  Eg%'pt.  'Meshir 
21, »  London  1913);  Bulletin  of  the  Mcirftpofc- 
tan  Museum  of  Art  f  New  York  I014  »  ;  L^p.-r^ 
Karl,  '  Denkmalcr  An-  \<  j.;vp!i  ti  ur.d   Vt  !;  -  .;.' 
(Berlin  18.^59);  Man.  tie.  A  K.  Mon. 
of  I'pper  Eg>-pt'  (London  1.^77)  ;  V.iviIJe.  E 
H.,  *Ddr  £1-Bahari>  (London  18<H-1906).  Sec 
also  Ecvrr. 

THEBES    (Creek,   Th^lan.    Greerc  if 
principal  city  of  Birotia.  was  situated  •«  an 
elevated  plateau,  south  of  Mount  Phaga,  its 
now  being  occupied  by  the  imimportani  modrm 
town  of  Thivse  (pop.  3,SO0>,  at  the  f unen> 
of  the  road  leading  north  from  .\theti>,  ».:!! 
the  trai)s\ci?al  road  leading  from  the  Strut 
Kuripos  on  the  east  to  the  Gulf  of  e'onnth  « 
the  west.   It  was  one  of  the  most  celebrated  cr-jft 
of  Greece,  the  birthplace  of  Pindar,  Kpamioow- 
das.  and  Peloptdas.    Cadmus,  leading  thither 
a  Ph.rnician  colony,  is  said  to  have  founded 
the  dty  by  building  the  citadel  called  Cadneu 
(1.^00  B.  c).  The  principal  name  in  the  Irceti.brr 
historj'  of  Thebes  is  that  of  (I  Mipu*    Tb*'  ti.'>- 
recorded  event  in  its  history  took  place  in  7J» 
n  c,  when  Philolaus  drew  tip  a  code  of  but 
for  the  Thebans.  Ounng  the  Persian  %w%  li 
lost  mtich  of  its  influence  in  Grccre  thromtb  m 
icrfidious  leagues  with  the  Per'=inr«      Ir.  :!>- 
Pell  .ponnesian  War  the  Thebans  rcndcrcl 
pnrtani  -crviccs  to  the  Spartans;  btit  they  i-  -- 
ward,  throuvh  je.ilotisy  of  the  Spari.^n  r*)« rr. 
joini  i!  ilu  i "ii'i  ■!<  racy  again-t  ihcra  in  3***  1? 
3.'^J,  though  peace  then  prev.^ilcd,  Phfcbtdas. 
Spartan    commander,    treacherondy  pO^«CM<d 
himself  of  the  Cadmei.i,  which  was  hcM  br  thr 
Sjiartans    until    Pelopidas    and  Ep.iinsn.^t>4i« 
li<  .lilnl  a  conspiracy  which  revtdted  in  the  de-  - 
of  the  tyrants  (378  rc.  ).  Open  war  now  hnkt 
out  between  Sparu  and  Thebes,  which  rr^'i 
in  the  hiuniliation  of  the  former  by  the  crm«hr< 
defeat  of  Leticira  (371).   Thebe«.  mdrr  tb» 
brilliant  leadership  of  I'linminonflas  .ir.d  r.'''  T^ 
das  was  now  the  leadini;  -;ate  in  titucr  '»2" 
-iil.reniacy  <li  i>.irted  when  the   tdrri<  r   tr2  » 
the  battle  of  Manlinca  (362  ac. ).  On 
rise  of  the  Bfaccdonian  power  Thcb«a 
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into  an  alliance  with  the  Athenians  ami  ether 
Greeks  against   Philip.    After  the  baillc  of 
Chxronca  (i^  u,c. )  it  was  obliged  to  receive  a 
Macedonian  sarri«on.    On  PluUp's  death  an 
insurrection  mrokc  out  in  Thebes  and  an  at- 
tempt was  made  to  drive  the  Martdoiitans  from 
the  Cadmcia.    Rut  AlexamlL-r  hasitticd  to  their 
r(  lu  t.  captured  and  destroyed  (Mh  nx.)  th  - 
rity,  and  reduced  the  inhabitants  to  slavery. 
Twenty   years   afterward   Cassander  rebuilt 
Thebes  i  bat  it  never  recovered  its  fortner  im- 
portance.  In  the  war  of  the  Ronnn.s  against 
ACihridates,  kint,'  t-f  Pn-ins,  it  joined  the  latter 
out  of  praiitnde  to    \tiiens,  and  was  severely 
rhas:iscd  hy  -.he  Romans  under  Sulla.  From 
this  time  the  Thebans  as  a  power  in  Greece 
gradually  disappear  from  history.   In  the  llth 
and  12th  centuries  it  was  again  in  a  nrospenws 
oonifition  as  a  result  of  the  introdtietten  of  silk 
mnnnfrirTurintr    It  was  sacked  hy  the  Norman*; 
in  1146.   (."i  nsult  Baedeker,  Karl,  'Greece*  (4th 
Kne  cd  ,  Leipzig  1009)  ;  Fabricins.  F..  'Thehen* 
(Frcdmrg  IBVO)  ;  Miillcr,  M.,  *G«  schichte  The- 
Icns'    (Leipzig  1879) ;   Stern,        von,  *Ge- 
schichte  der  spartaniscben  und  tbebanischen 
Hcgcmooie*  (Dorpat  1884). 

THSCLA»  th^k'U.  Saint,  the  female  pro- 
tomar^  of  the  Qiurch.  Bom  of  a  noble 
family  of  Iconium  in  Lycaonia,  she  was  eon> 

verted  by  the  preaching  of  Saint  Paul,  followed 
him  to  Antioch  and  devoted  herself  to  a  life  of 
virginity.  As  a  consequence,  she  suffered  a 
series  ot  persecution»i  from  her  fiance  and  her 
parents,  who  eventually  den  iunrrd  her  to  the 
authoritiies  as  a  Christian,  and  she  was  thrown 
to  the  wild  beasts  in  the  theatre;  but  ihe  fierce 
animals  refused  to  hurt  her,  and  she  also  es- 
caped unscathed  from  the  flames  to  which  she 
was  subsequently  exposed.  After  the  death  of 
Saint  Paul  she  lived  to  a  ripe  old  a^e  in  a  eel! 
near  Seleucta.  She  the  heroine  of  a  Chris- 
tian romance  of  the  2d  century  ciUed  *The 
Acts  of  Paul  and  Thccla.*  (Sec  Apocrypha), 
Consult  Schlan,  'Die  Akten  dcs  PJiu!r.s  und  die 
altera  ThcklaUgendc*  (1877);  SciiniiJt,  C, 
'Acta  Pauli>  (Leipzig  IW);  Ramsay,  '  ihe 
Church  in  the  I\om.in  Empire*  (Londt  n  18''.V). 

THECOPHORA,  a  suborder  of  Chelonut 
(o.v.),  containing  all  except  the  leathery  turtles 
(Athecet).  It  is  defined  by  anatomical  charac- 
ters, the  most  conspicuous  of  which  is  the  ex* 
elusive  possession  of  horny  epidermal  shields 
or  plates  on  the  &hcll.  Consult  Gadow.  'Am- 
phiUa  and  Reptiles*  (Kew  York  1901). 

THEFT,  is  a  term  sometimes  used  as  sv» 
^nonymous  with  larcdiy,  aithourh  it  is  less  lecn- 
nical,  and  a  wider  term,  and  sixuifies  the  secret 
and  felonious  abstraction  of  the  property  of 
another  with  the  intention  of  eomwrttug  it  to 
the  taker's  ttse,  and  without  the  eonscnt  of  the 
owner.  See  LARceKV. 

THIBINE,  C*H,oN.O,  more  often  called  caf- 
feine, an  alkaloid  found  in  tea,  coffee,  Para- 
guay tea,  guarana,  etc.  It  may  be  prepared 
svnthetically  by  arritm  i  f  nuilul  iodi<le  on 
tficobrominc.  U.-vuall>  obtamtd  iium  lea  dust 
which  contains  from  2  to  4  per  cent  while 
silky  needles,  slightly  soluble  in  cold  water  and 
akohol,  possessing;  a  somewhat  hitter  taste,  and 
forming  salts  with  acids.  It  is  used  in  medidne 
aa  a  nerve  stimulant. 


THEISM,  the  doctrine  of  the  existence  of 
a  God  or  C>oas.  It  may  take  the  form  either  of 
monotheism  or  polytheism  and  is  opposed  onlr 
to  atheism,  which  denies  the  existence  of  such 
divine  bebgs.  Prom  its  use  to  express  the 
belief  of  ailtured  Christian  peoples,  the  term 
has  been  ^iven  a  miTC  restricted  meaning. 
Thus,  theism  has  been  identified  with  monnihe- 
ism,  as  implying  belief  in  one  God.  and  hence 
is  distinguished  from  all  forms  of  polytheism. 
Further,  theism  is  distinguished  from  pantheism, 
on  the  one  hand  and  deism  on  the  other. 
Pantheism  (q.v.)  mcrpcs  G'u]  with  the  world- 
prucci>s  and  thus  practically  denies  his  person- 
ality. Deism  (q.v.)  emphasizes  the  pcrsonalitj* 
of  Ck>d,  but  conceives  him  as  existing  apart 
from  the  world  of  his  creation.  Theism  en- 
deavors to  nsc  above  both  of  these  extremes 
and  embrace  the  truth  contained  in  each.  On 
the  one  hand  it  maintains  tlie  pers"i:.i!ity  of 
(i<id  and  his  transcendence  uf  tin  world.  On 
the  other  it  insi-ts  upon  the  immanence  of  Cod, 
upon  his  presence  in  the  world  as  its  controlling 
and  life-giving  agency.  Thus  the  (ieu!  of  the- 
ism is  at  once  the  Author  and  the  Preserver 
of  the  world.  In  every  age  and  among  every 
people  of  h  story  some  form  of  theism  is  to  be 
found  as  the  basis  of  religious  observance.  This 
belief  is  refined  and  developed  with  the  prog- 
ress of  thought  and  civilization  and  the  direc- 
tion of  this  development  is  generally  in  the  line 
above  mentioned,  from  polytheism  to  mono- 
theism, and  on  to  a  comprehensive  theism. 
Thus  the  traditional  polythti^m  of  Greece  broke 
down  under  the  infliicnce  of  philosophic  reflec- 
tion;  but  this  reflection  itself  culminated  in  the 
thcistic  philosophy^  of  Aristotle.  As  the  theoret- 
ical basis  of  religion  and  the  ultimate  explana* 
tion  of  the  universe,  theism  has  always  had  a 
prominent  place  in  systematic  reflection.  In  the 
earlier  centuries  of  the  Christian  era  it  was  the 
topic  of  supreme  imporiauce  and  the  best  efiort 
of  theoloflpans  and  philosopbers  was  given  to 
its  discussion  and  expowtion.  As  a  result,  cer« 
tain  proofs  for  the  existence  of  God  were  for- 
nuilaieil,  ibe  most  important  of  which  possess 
coiiaidfciablc  liiiLoric  interest.  W  c  may  men- 
tion three  of  these  arguments:  (1)  The  Onto- 
logical  argument,  first  proposed  by  Ansclm,  in- 
fers the  existence  of  God  from  the  idea  of  a 
most  Perfect  Bcii^  The  prcKuce  of  this  idea 
in  the  human  mtnd  entails  the  existence  of  such 
a  Being,  for  existence  is  one  of  the  prrfections 
necessarily  coniained  in  ilie  idea  of  Must  l\r- 
fcct  Being.  (2)  The  C"smol<t>iicaI  ar(.'unient 
was  adapted  from  Aristotle,  and  proceeds  upon 
the  principle  that  every  eflect  must  have  a 
cause.  The  world  is  such  an  effect.  It  is  im- 
possible to  suppose  that  the  series  of  natural 
causes  goes  back  to  infinity,  and  consequently  we 
are  compelled  to  assume  the  existence  oi  a 
Divine  First  Cause,  adequate  to  account  for  the 
existence  of  the  world.  (i>  The  TeleologioU 
argument  is  based  upon  the  evidences  of  design 
in  the  world,  and  infers  therefrom  the  exist- 
ence of  a  designing  mind  as  its  Author.  These 
formal  arcntments  were  snbiocted  to  a  destruc- 
tive criticism  by  the  philosopher  Kant  at  the 
end  of  the  18th  century.  He  attempted  to  show 
how  they  depended  one  Upon  the  other,  and  all 
contained  contradictions  and  inconsistencies. 
Kant  held  that  the  moral  argument  was  the  only 
possible  proof  for  the  existence  of  Go±  This 
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argnnent  maintains  that  the  existence  of  richt 
and  duty  presuppt*scs  the  rxi-.tcnrc  of  a  God 
v,\\o  will  ultimately  proportion  happiness  tO 
virtue  and  vice  versa.  Kant'si  criticism  was 
effective  in  desiroyinR  the  force  of  the  three 
above-mentioned  proofs  in  their  traditional  for- 
mtllation.  Evolutionary  science  has  also  con- 
trilnitcd  to  Ii  sst  n  ihi-  fnrce  of  the  cosmological 
and  ttlcolii^'ic.il  ar^^umcnts  in  their  earlier  and 
cnitkr  statement.  If  the  present  complex  con- 
ditiun  uf  the  world  is  the  result  of  a  slow 
process  of  development  from  a  simpler  con- 
<litioo,  Uie  need  for  a  First  Cause  of  the  present 
world  is  less  apparent.  If  present  organic 
structures  owe  their  existence  to  their  utility 
(that  is,  are  the  result  uf  natural  selection), 
their  purposi\ em  is  c  xplaiiu-il  hy  natural 
causes.  lUit  all  such  criticism,  including  tliat 
of  Kant,  is  effective  rather  against  the  form 
than  the  substance  of  theistic  argnment.  It 
ha«  led  only  to  a  reconstruction  ot  old  argu- 
ments and  their  statement  in  a  more  adequate 
atid  convincinjj  manner.  Thus  it  woulil  seem 
that  the  ar>.'uini.nis  for  the  existence  of  God  are 
rather  struuKcr  than  weaker,  as  the  result  of 
criticism.  We  can  only  indicate  in  outline  what 
foim  some  of  these  arsumenls  have  talcen  in 
recent  years.  (1)  Belief  in  God  is  justified  by 
the  needs  of  human  fh<  nit,'ht.  The  constant 
endeavor  c  f  the  human  mind,  in  its  ihoupht,  is 
to  introduce  more  perfect  unity,  more  complete 
system,  into  its  knowledf^e.  The  idea  of  God 
hy  virtue  of  its  all-inclusiveness,  is  required  as 
the  final  instrument  of  organization  to  make 
this  unity  complete;  for  by  it  the  self  and  the 
world  are  adjusted  as  elements  of  one  universal 
life.  Thus  the  idea  of  God  proves  its  own 
reality  by  its  function  in  knowled^'c.  (2)  The 
existence  of  God  is  evidenced  hy  the  nature  and 
development  of  the  world.  In  the  natural 
world  we  have  a  series  of  events  related  as 
cause  and  eflcct,  and  each  dependent  upon  the 
other.  Since  each  component  part  is  dependent 
upon  and  determtned  hy  some  other  part,  it  is 
impossible  to  conceive  the  whole  series  ns  "^fand- 
mg  alone.  It  is  rather  by  its  very  nature  de- 
pendent, and  re<|uires  for  its  existence  and  sup- 
port some  ground  or  underiyiiiB  principle  that 
is  self«determined.  Frotn  the  nature  of  the 
wofld  as  dependent  and  relative,  therefore,  we 
are  led  to  believe  in  the  existence  of  an  Under- 
lying Principle  that  is  >M'|f-determined  and 
absolute.  If  we  consider  next  the  development 
which  the  natural  w  rl  l  h.i<  underKonc  we  see 
its  culmination  in  man  with  his  intelligence  and 
dvilizatioiL  The  character  of  the  imderlynne 
prindi^le  or  ground  of  aity  process  will,  ot 
necessity,  be  more  completely  manifested  as  the 
prtM-ess  unfolds.  Thus  the  tntelli'^ence  and 
personality  of  man.  as  thr  outcome  of  the 
natural  order,  reveal  to  ns  the  iniellsKrncc  and 
personality  of  its  Ground.  <.^)  The  ideals  of 
mman  activity,  both  tiieorelical  and  practical, 
presuppose  the  existence  of  a  God.  The  thou^t 
of  man  has  an  ideal,  Tmth,  for  which  it  ever 
strives.  Yet  Truth  exists  in  no  sinple  human 
mind,  neither  is  it  the  possession  of  the  race. 
Truth  as  an  end  is  too  real  to  he  jmaKiuarv,  but 
if  real  it  must  exist  somewhere.  W  e  are  forced 
then  to  assume  a  divine  mind  in  which  Tmth 
exists  in  all  omnpletencss.  The  same  is  tme  of 
the  Good,  the  ideal  of  hontan  conduct.  That 
Good  which,  a"'  moral  ideal,  exercises  absohue 
authority  over  all  men,  i&  relative  neither  to  in- 


dividual  desires  nor  to  the  desires  of  a  vifsrtu 
of  individuals.  Here,  loo,  we  are  **tJ«g^  to 
nssume  a  Divine  PersonaUty  whose 
realized  in  the  moral  order  and 
are  represented  in  the  mofil  ideaL 
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THEISS,  tts,  or  TISZA,  th '6.  Hungary, 
the  largest  tributary  ot  the  Danube  and  ooc  of 
the  must  importatit  of  the  countr)',  riSCS  im  At 
Carpathians,  being  formed  by  the  jmicwo*  oi 
numerous  small  mountain  streams.  lis  conrse 
is  first  northwest,  then  southwest  and  wesr, 
until,  after  a  circuitous  course,  it  empties  mto 
the  Danul)e.  Its  entire  length  is  8'')0  miles.  3*70 
of  which  are  parallel  to  the  Danube.  The  ftrm- 
cipal  afHuents  are  the  Maros  and  Bodrog.  Tht 
cities  on  its  route  are  Tokay,  Siolnok  and  Ss*> 
gedin,  which  frequently  suffer  from  its  orrr- 
flow.  A  memorable  inundation  was  thar  rf 
1879,  when  Szegedin  was  overwhelmed  and  the 
entire  population  lost  everything;  the  low  in- 
cluding many  lives.  Tokay  is  at  the  head  of 
na\ngation.  A  canal  connects  its  !<<■.•.  er  course 
with  the  Danube  while  the  Bega  Canal  cosnccts 
it  w  ith  the  Temesv&r.  Its  basu  has  an  wca  of 
f^i^,600  square  miles,  covering  all  tlie 
part  of  Hungar>-  and  mo^t  of  Transyh 

THELLUSSON,  tenus.s6n  (Fr.  ti-t^ 
sdiAi),  Peter,  London  merchant:  b.  Paris,  27 
June  1737;  d.  London,  21  July  1797.  He  settled 

in  London  in  17^)2  and  opened  a  Ciimm;»iJ«  c 
house,  and  later  acquired  a  large   fommr  br 
trade  w.th   the   W  e*i    !ii<!i(  s.     The  sin;::^!ar 
terms  of  his  will,  dated  2  April  l?*r>.  gave  oc- 
cauon  to  the  passing  of  an  act  of  ParltaaBeoi 
known  at  the  TheUusson  Act.   He  kit  to  his 
widow  and  familv  about  £I00,(MX).  and  &e  re- 
mainder, amounting  to  more  than  £600.000.  Ke  " 
left  to  trustees,  to  accumulate  during:  the  li%e4 
of  his  tluie  Sons,  and  the  lives  of  thc:r  v-r^* 
On  the  death  of  the  last  survivor  the  enxtt 
was  to  lie  divided  equally  among  the  eldest 
lineal  descendants  of  his  three  sons  then  'S  _ 
If  there  were  no  heir  the  property  was  tp  wn 
to  the  extinction  of  the  nati.  nal  deb'  TV-» 
will,  beinc  contested  by  the  heirs  at  lau  wa* 
finally  establi'.hed  hv  a  decision  of  the  }■ 
of  I.ord<  2S  JiMie  ]>*^^^.    .An  act  of  Paritamrci. 
however,  was  soon  after  passed  (J9ih  imd^Mb 
Cieorge  HI,  ch.  xcviii),  restraiaingr  the 
of  devising  profierty,  for  the  purpose  of' 
mulaiion,  to  21  vears  after  the  dr.ith  <  •* 
lotaKT.    Thdlusson's  la^t  surviving  gra&Oio^ 
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died  in  1856  and  the  final  disposal  of  the  prc^ 
trty  was  not  settled  without  a"  expensive  and 
protracted  lawsuit  until  1859;  when  in 

mnscriuence  of  mismanagement  and  the  costs 
of  litigation  die  sarviving  heirs  received  but  a 
soul!  sum. 

THEME,  in  music,  is  the  subject  or  lead- 
ing meludy  in  a  composition;  in  a  fu^nc  it  is 
•.ucfcssivcly  repeated  or  imitated  in  the  same 
ot  111  a  ditTcmii  ki  y  by  the  various  parts. 
Originally  simple,  themes  are  frequently  more 
ur  less  disguised  by  groups  of  ornamental  notes, 
called  vanatsoiu*  which  serve  too  often  merely 
10  shoir  off  die  performer's  flexibility  of  voice 

or  ii;ri!'!cnoss  of  fi[i,t;crs,    See  ^fl'SlC. 

THEMIS,  the'mis,  in  Greek  mythology,  a 
Titaness,  daughter  of  Uranus  and  Gc  (Heaven 
and  Earth) ;  according  to  some,  of  Helios,  or 
the  Son.  Possessed  of  the  gift  of  prophecy  she 

was  for  a  time  a  dweller  in  the  oracular  temple 
at  Delphi,  but  she  left  it  to  become  consort  to 

/eus.  Slic  became  bv  him  the  mother  of  the 
Hours  (.l^Iora-)  and  the  Fates  (Motrtc).  The 
guardian  of  divine  law  and  order,  as  established 
hy  the  gods,  she  relentlessly  pursues  all  who 
l:a  roach  on  the  rights  of  others,  and  her 
daughter  Dike^  the  goddess  of  jottace,  is  often 
ronfoimded  with  her.  She  ivas  honored  at 
Athens,  Rhamnus,  Delphi  and  other  Greek 
ities.  In  art  she  is  pictured  as  a  stately  per- 
"•onality,  with  the  corniicojiue  ami  scales.  Con- 
sult .\hrcns,  'I't  lK-r  der  G<ittin  Themis*  (1864); 
Harrison,  j.  H.,  'Themis:  A  Stud^  of  the 
Social  Origins  of  Greek  Religion'  (Cambridge 
1912);  Hirzel.  R.,  «Themis,  Dike  und  Ver- 

waixltcs'   (I.iip/ig  1007). 

THEMISTOCLES,  thi-mis'td-klea,  Greek 
general  and  statesman:  b.  Athens,  about  514 

ac;  d.  Mapncsia,  Asia  Minor,  449  sc.  He 
arly  displayed  unusual  ability  and  great  ambi- 
tion. The  ostracism  of  Aristidt  s  in  4.S.^  was  in 
part  due  to  his  intluence,  and  he  tlurcupoii  be- 
came the  political  leader  in  Athtiis.  He  was 
fleeted  archon  cponvTiius  in  481,  and  when  the 
second  invasion  of  Greece  by  Xerxes  was 
threatened  he  obtained  command  of  the  Athen- 
ian fleet,  which  through  his  exertions  had  been 
built  from -the  income  derived  from  the  Lau- 
rium  silver  mines.  He  consented  to  fight  under 
■he  Spartan  commamlcr  in  the  battle  ofT  .■Xrte- 
niisium  and  whcujlhrough  neglect  of  his  ad- 
■  tce,  the  pass  of  Thermopybe  was  forced  and 
ihe  Persian  hordes  overran  Bosotia  and  ad* 
ranced  upon  Athens,  he  persuaded  the  Athen- 
ians to  convey  their  women  and  children  to 
places  of  safety,  abandon  the  city  to  the  Per- 
siaJis  and  those  capable  of  bcariny  arms  to  take 
to  the  ships.  The  exiles,  among  whom  was 
Aristides,  were  recalled  and  the  command  of 
the  Greek  fleet  was  entrusted  to  a  Sparun, 
Kur>-biades.  The  battle  of  Salamts  (480)  re- 
•^iiltcd  in  a  sifjnal  victory  for  the  Greeks  and 
rhem:stocles,  to  whom  the  succe'»s  was  mainly 
due,  now  became  the  leader  not  luily  of  Athens 
Ixit  of  Greece.  One  of  his  greatest  services  to 
h-.i  country  was  the  skilful  manner  in  which, 
>>>  diplomacy  and  artful  parleying  with  the 
Spartans,  he  gained  time  for  the  rebuilding  of 
the  walls  of  Athens.  From  this  time  the  fjlory 
of  Themistocles  declines.  He  had  Kained  the. 
hatrrd  of  the  Spartans  by  buildiiitj  ilie  walls  of 
.•\thens  so  strongly  and  he  was  now  accused  by 
them  ot  treasonable  negotiations  with  die  Per- 


rians.  He  was  acquitted  of  this  charge,  though 
he  was  ostracized  in  471  by  his  countrymen, 

who  had  become  aware  of  his  unscrupulous 
character  and  his  itiordinate  love  of  riches, 
which  he  was  accused  of  gratifying  by  unjust 
means.  He  retired  to  Argos,  thence  fled  to 
Epirus,  and  ultimately  sotigot  protection  at  the 
Persian  court,  where  he  gained  high  favor  with 
the  reigning  monarch,  Artaxerxes  Longimanus. 
He  \vas  deeply  engaged  in  plans  for  the  sub- 
jugation of  Greece  by  the  Persians,  which  he 
had  promised  Artaxerxes  to  compass,  when, 
knowing  the  impossibility  of  fulfilling  his  prom- 
ises, according  to  some  accounts,  he  took  poison; 
others,  however,  aacribe  liis  death  to  natural 
causes.  His  career  shows  a  curious  admixture 
of  noble  and  sagacious  statesmanship  and  sor- 
did ambition.  He  was  possessed  of  great  elo- 
quence and  was  undoubtedly  the  savior  of 
Athens  and  Greece  at  the  crisis  of  Salamts. 
Consult  Bauer,  'Themistokles*  (Mcrscburg 
1881):  Grotc  ^History  of  Greece'  (1907)  { 
Weckfein,  *Ueber  llienustokles'  (Hunidi 
1892)  ;  also  any  standard  history  of  Greece. 

TH6naRD,  ta-nar,  Louis  Jacques,  French 
chemist :  b.  Loupiicre,  Champagne.  4  May  1377; 
d.  Paris,  21  June  1857.  He  studied  chemistry 
in  Paris  under  Fourcrov  and  Vauqudin,  beeom- 

ing  the  assistant  of  the  latter,  who  procured 
him  a  professorship  at  the  College  dc  France 
(1804).  S'lb-equently  he  succeeded  Fourcroy 
in  the  chair  of  chemistry  at  the  Ecole  Poly- 
tochniquc,  as  well  as  in  his  scat  in  the  Acaikmy. 
In  1.S25  he  was  made  a  baron  by  Charles  A 
and  in  1832  a  peer  of  Prance  by  Louis  Phil- 
ippe. It  was  while  attempting  to  verify  a  the- 
ory he  had  propounded  in  the  lecture-room  that 
he  made  his  important  disci  very  of  the  perox- 
ide of  hydrogen.  He  worked  with  the  chemist 
Gay-Lussac  (q  v.),  and  made  noteworthy  orig- 
inal investigations,  including  those  of  the  com- 
pound ctlicrs  of  hilc  and  of  sebacic  acid-  He 
discovered  tne  meihod  of  preparation  of  a 
cheao  cobalt  blue,  since  known  as  «Th6nard*s 
blue."  His  chief  publications  are  a  *Treati<;c 
on  Elementary  Chemistry*  (4  vols..  1813-16) 
and  'Physico-'Chcfuical  Researches*  (with  &iy- 
Lussac,  1816). 

THBNAItpiTB,  a  mineral  Identical  In 

composition  with  the  artificial  s"ditim  sulphate, 
Xaj.SO..  It  is  brittle,  of  vitreutis  lustre,  white 
color,  transparent  to  translucent,  hardness  2  to 
3,  and  specific  gravity  2.68.  It  crystallizes  in 
the  orthorhombic  system,  often  in  tabular.  croSS- 
twinncd  forms,  with  distinct  basal  cleavage. 
It  is  entirely  soluble  in  water;  natural  crystals 
speedily  absorb  water  and  effloresce.  It  often 
ocetirs  dissolved  in  the  waters  of  salt  lakes, 
from  which  it  is  separated  in  crystal  form  dnr- 
im^  the  summer  season  by  evaporation.  The 
most  imp'.riant  American  localities  of  this  tj-pe 
are  Borax  Lake,  California,  and  Rhodes  Mardi, 
Nevada.  •  Vast  deposits  exist  on  the  Rio  Verde 
in  Ariaona.  It  is  of  value  in  the  preparation  of 
soda. 

THEOBALD.  the'MId  Lewta^  English 

dramatist  and  Shakespearean  schdar:  b.  Sit- 
lingboume,  Kent,  2  .April  16>vS ;  .1,  Lnudon.  18 
Si  1)1.  17-14.  His  cla-sical  atlammenl';  were  con- 
-itlerable  and  by  1715  he  had  published  trans- 
I.ition>  of  Plato's  '  Ph.Tdo' ;  the  'Klectra,' 
'Ajax'  and  *Uidipus  Rex'  of  Sophocles  an  1 
die  <Plutus>  and  <aouds»  of  Aristoiilanes.  He 
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made  atiomr''i  at  vrrse  and  tragedy.  h\n  s'lr- 
crrdcH  iti  in  i  lu  r.  In  1725  Pope  pnhlishcil  lii'* 
c«liiiitn  *>f  Slnikcspcarc  and  iti  \72h  Thc()l>iii! 
appeared  with  a  work  rtiiitlcd  '  Shaki  '-ix  i'^'" 
Restored,  or  a  Sl'i'< mien  of  t!>c  ni.ii.>  1  rri  r-  as 

well  Cbminiucd  as  Unamcn<Ii  <l  by  Mr.  Pope 
in  his  bte  edition  of  this  Poet :  designed  not 
only  to  correct  the  said  Edition,  but  to  restore 
the  true  Reading  of  Shakespeare  in  all  the  Edi> 

tions  ever  pulili>.!ud  '  Thoiiph  Pope  made 
RrmlffinK  use  nt  the  manifestly  imprnvod  read> 
im:s  ^UKk''  ^t' d  \>y  Thcn!>ald  in  his  second  edi- 
tion, lie  !K\er  forkrave  the  deu-rfion  c>f  hi<  in- 
competenrc  as  an  edtinr  and  in  ilie  first  edittun 
of  the  'Dunciad'  Theobald  fieurcd  as  hero.  In 
1733-34  Theolwld  iraUithed  an  e<Ktion  of 
Shakespeare  in  seven  volumes,  in  the  |»r«para> 
tton  of  vrhjch  he  had  the  assistance  of  Con- 
canen,  Thirllqr  and  Warhnn  Textn.il  criti- 
cism of  Shakespcnjrc  owes  nun  h  to  him.  for  he 
was  the  first  to  <liscard  corrupted  r^;llIi^^,'s  and 
in  his  fmtn(I:itiun's  di '•jiLiv cd  kii> i\\  Ied:;e,  tart 
and  i;iMiid  siiisc.  .*^tl^-(  ij  u  lU  editors  h.uc  de- 
pended^ much  upon  htm  and  have  adopted  his 
oorrectioaSk  At  the  time  of  his  death  he  was 
engaged  on  an  edition  of  the  works  of  Heao- 
mont  and  Fletcher,  six  plays  of  which  he  had 
already  completed.  Consult  Collins,  *Essa>'S 
and  Studies'  (London  180?);  Nichols.  *lllus- 
traiioiiv  ..f  I.it.T.itnrc- '  (\'-  1.  11,  pp.  2(4-654). 

THEOBROMA  CACAO.   Sec  Oxoa. 
THTOBROmtfB.  CH.N'.O,.  a  white  crvs- 

t.illi/rslilc  alkaloid  found  in  the  chinolaie  prc- 
p.ired  from  the  scfds  of  the  cocoa  tree.  It 
forms  .salts  uitli  .n  ids.  is  bitter,  soluMe  in 
alci'ljid,  so  in  water.    It  is  cl^^'sely  rc- 

late<l  to  catTeine.  the  active  principle  of  lea  ami 
cotTec.  into  which  it  can  l>e  rt.<  My  chaiiKid 
CalTeinc  may  be  considered  as  ilieobroniiiie  in 
which  one  hydrogen  atom  has  been  re.ilaced  by 
the  methyl  croup  (CIM.  It  is  not  us 'd  to  any 
extent  in  medicine,  although  it  has  a  slight  seda- 
tive action  on  the  ner>'ous  system. 

THEOCRACY  (frumGr.  7lu-o(,  (..  d.  and 
k-nu.'S,  power)  is  that  govemmcni  ot  whuh  the 
1  iiu  1  is,  or  is  believed  to  he,  (jcd  himself,  and 
the  law»  the  commandments  ttl  God.  The 
priests  in  such  a  government  are  the  proraul- 
Kalors  and  expounders  of  the  di\inc  corn- 
mands,  the  rejtreseiitatives  of  the  iuvisiMc 
Ruler.  The  iiui>\  notalilc  theorr.nic  i;.  .  v  rii- 
inmt  of  all  tinit  s  was  th.it  estalil'^I  i  I  !>>  M  •  s 
among  the  I'-r.ielites.  The  Pur;i.i:i  t.  -.er;.- 
ment  of  Massachusetts  was  ulm  culled  a 
theocrac>',  owing  to  the  claim  that  it  was  con- 
ducted on  the  principle  uf  olicdience  to  divine 
laws,  and  the  requirement  that  all  should  con- 
tril  tite  to  the  support  of  the  Qiurcb  and  attend 
ehurrh  services. 

THEOCRITUS,  the-ok'ri  tus.  (,rrek  bu- 
colic poet  b.  Svrarusc,  according;  to  otlicrs  at 
Co»,  and  flourished  abotu  2Si)  nr.    He  was  • 

Eptl  of  Pbtlrtat  at  Cos..  Having  gone  to 
;\-p«.  he  was  treated  with  much  distinction  by 
Ptolrmy  Phi1adclphii<i.  in  whose  praise  he  wrote 
Mvis  14,  15  and  17,  but  a!irrw:ir<l  rrturneil  to 
^vt.i  i|sr,  wh<Tr  be  .i[>l>iMr<  I"  h.ixr  Ixcn  on 
terms  of  some,  iniin)ac\  wifli  H-<  ii>  II  \V  e 
have  under  his  name  30  idyls,  <  i  p  i>r,.r  il  j«.r!n  ., 
of  which,  however,  srxcral  i'  t  rob.vblv  bv 
«Mlier  aniimr^  The  nwi"!  dtm  •"i!  ,,re  12.  J.', 
3h,  27.  J*>  He  i«  to  he  considered  the  rreai'<i  ot 
thi*  *perir«  uf  poetry  as  a  branch  t,(  (irrdc 


literature,  ih-  uph  the  elements  of  it  existed  ^f- 
fore    his    time    amotiy   the    D-  ri.ins    bi  th  ti 
S  i  lly  and  fucuc.     Most  of  h;s  id>Is  havt  a 
''ra-natic  form  and  consist  of  the  al'rmaie  rr- 
-I><  i  scs  of  musical  shepherd*.    Tin  .  prcirnt 
fresh  and  vivid  pictures  ( ci^t-AA  c.  tittle  tn.-- 
tures)  of  common  life  in  Sicily,  and  arc  narwd 
by  considerable  oomtc  and,  nougli  to  a  la« 
extent,  tragic  power.  They  are  of  a  dGfftiint 
s^^rt  from  the  affened  cr.rnpositi'  ns  rrprr^eut- 
infj  the  •imatfin.iry  !»hepher<!s  of   a  firti»!oa% 
Arcadia."     Writing   Rcnerally   in    the  r><'rje. 
tho"t:h  in  two  case*  fldvk  28,  2<1)  in  the  .Vftc. 
<!ial.  i"t,  which  is  peciibarlv  ad  ipied  t'>  the  sirrx- 
pliciiy  of  rural  life,  his  lan^^aire  is  strong  aM 
hannontous.    His  metre  is  chief^  the  berete 
hexameter.  Besides  the  idyls  he  wrote  a  poen 
called  'Berenice,*  of  which  only  five  lines  ar<! 
a  word  are  extant,  and  22  epicrams   in  'h*- 
Greek  Anlholocv     He  was  imininl  b\  X'irv-I 
(q  v  )  in  tllr  'I  rloiiucs';  Teni1\ -oti's  ird«>  rl- 
r.ess  to  him  has  been  well  shriwn  by  Stetinun 
in  a  chapter  of  the  'N'tctonan  Poets'  (l^^ftt 
(See  TitEocaiTUS,  Piov  ami  M'»senfs.  Ivrts 
or).   The  best  editions  of  his  works  (whsch  arr 
nsualljr  joined  with  those  of  Moschiu  and 
Bionj  gra  diose  of  Ifeineke  (1856)-  Palrr 
(186J);   Wordsworth    fncw   ed    1877>  an<l 
Fritische  (3d  cd.   by   Hi!!er.   Leiprip   1$W1  » 
There  are  renderings   into   Knclish   vcr<e  t>v 
Chapman    (1S66)    and    Calvtrlev  (C.-tmbndt' 
18W)  and  into  prose  by  Lang  (^with  intro.iu  • 
tion.  New  York  1S,«)I.    The  7ih  and  llth  kHIs 
arc  translated  in  verse  bv  Leigh  Hunt  ('A  Jar 
of  Honqr.'  1848).  Consult,  besides  the  above- 
mentioned  works,  Christ-Schmid,  *(^schi<ftt< 
der  pricchischen  I.ittcratur'  (Vol    II.  5t!i  <■  ' 
Mtinich    I'll!);    Frit/schc.    *7.\i  Throkru  ur-l 
\":ri;i!'    ri8fi0):    Knapp.    'Tlieokrit    und  die 
Id^llen-^ifhtung'  (1882):  W  rt;:hl.  W.  C.  'A 
Sb  ri   Hist,  rv  of  Gredc  Uterature*  (K«w 

York  I'-o;). 

THEOCRITUS.  BION.  AND  MOS- 
CHUS,  Idyls  of.  The<H  ritus  is  one  of  the  ^'r.- 
names  cotitntailed  by  Greece  to  the  hteratart 
of  the  world.  He  is  the  most  excellent  a* 
pastoral  poets,  and  to  those  later  bom  he  ha« 
ahravs  been  'the  glass  of  fashion  and  tty 
molff  of  form*—  to  Bion.  to  Mosdras,  to  Xlrgtl 
to  the  FnRlish.  It.ilian.  Spanish  and  French  pom 
of  tlie  Renais<anic  (and  there  were  maR>  V  who 
were  ple.-ii>ed  to  write  of  shcphenls.  their  pifie^, 
tb»-ir  loM*  an<l  tbrir  I:inieTit.iti<  >ii<  Hts  jrr 
the  flowers  from  which  all  the  bucolic  pet' 
of  Kurope  have  stKked  their  honev  Hf 
lived  in  Sicily  in  the  earher  part  of  the  3d 
century  a.c.  An  epigram,  written  in  his  name. 
prol»ably  hy  some  one  else,  says :  «I.  Theorrttov 
who  wrote  these  ld>-ls.  am  a  citiren  of  S>  r»cnsr. 
a  in.iti  of  the  fxiipif.  the  s<m  of  Pr.ix.»s:or  jj  mbA 
Philititia  ■  It  ai>(>  apjiears  cert.-un  fri'm  ref- 
erences in  hi^  jHieni-  tb.it  Ik  Ined  for  a  tirrj 
in  Alt  X  nidn.i.  thm  the  intellectual  capttil  sM 


the  H. 


world,  and  also  on  the  iiOand  of 


Co>    Hry^nid  this  nothing  is  known  of  him 
The  poems  that  have  come  down  to  •« 

inid(  r  tiamr  are  52  idyls,  not  all  cvTerf!r't. 
i'-ii.ill>  cl.t^  'lied  js  bucolics,  mimi  s.  rpo  <■  i 
Kn^■^  and  Jl'  odd  t  |i:pcrani^  Tlit  tt  m  i-?> 
<  oini's  fioni  a  drct  k  woid  wlu<h  is  it><!'  « 
d-mimitixe  of  another  Greek  word  irr-f 
"'••tm*  or  'sivie*  or  merely  *pocm,*  and  jb^* 
a  f « w  nf  thcftv  td>is  are  what  we  call 
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the  others  are  little  pictures  or  sketches  on 
various  sul)jects.  His  first  i<l}l  i<  a  dialogue 
ictwecii  Thyrsi  s  and  a  ffoat  herd,  in  which 
Iliyrsis  sings  the  famous  ^Lament  for  Daphnis.* 
Tbe  second  tells  how  a  passionate^  jilted 
ipoinan  attempts  by  magic  rites  to  regain  the 
Io\c  of  her  deserting  lover.  The  next  declares 
a  goatherd's  love  for  Amaryllis.  Three  are 
poetic  contests  between  herdsmen.  Two,  VI 
and  XI.  arc  aloiit  the  love  of  the  Cyclops, 
Polyphtmus,  for  the  sea  nymph  Galatea;  an- 
other is  about  Hercules  and  Hylas.  Two 
others  arc  euloRics  on  Hiero.  lord  of  Syracuse, 
rui  i  on  rif)!rni>  Philadelphns,  kint;  of  Pgypt. 
Number  XIX  is  a  very  brief  poem  that  tells 
how  a  bee  stun^  the  little  Kod  Eros;  and  sev- 
eral others  are  probalily  spurious. 

Perhaps  tiie  must  iamous  are  the  1st, 
2d  and  15th.  The  first  because  of  the 
'Lament  for  Daphnis,*  which  served  as  a  model 
for  Bion's  'Dir^e  of  Adonis,'  for  Milton's 
'I.ycidas,'  for  Shcllcv's  'Adonais*  and  Mat- 
thew .Arnold's  'Thyrsis.'  The  second,  in  the 
opinion  of  Sir  Gilbert  Murray,  is  "realistic, 
beautiful,  tragic,  strangely  humorous  and  ut- 
terly unforgettable,  and  has  remained  a  unique 
masterpiece  in  literature.*  The  ISth  is 
probably-  the  most  interesting  to  EiiKlish  read- 
ers; it  IS  certainly  the  most  entertaining;.  Mat- 
thew Arnold  calls  it  "one  of  the  best  and 
happiest  of  Theocritus's  idyls."  It  is  really  a 
Bttle  play,  of  which  the  two  chief  dramatis  ner- 
someare  Syraaisan  women,  living  in  Alexandria. 
One  comes  to  get  the  other  to  go  with  her  to 
a  notable  religious  celebration  in  honor  of 
Adonis,  which-  the  quecii  of  Egypt  has  ar- 
ranged with  unusual  magnificence.  The  cele- 
bration is  to  be  in  the  palace,  where  a  beauti- 
ful incttirc  of  Adonis  is  to  be  exhibited  and  a 
famous  prima  donna  is  to  sing  a  hymn  to 
.Aphrodite  and  Adonis.  The  two  women  and 
their  maids  make  their  w.iy  thrfiuKh  the 
crowded  streets,  squeeze  into  the  palucc  with 
difHcultv  and  hear  die  hymn.  The  scene  is 
most  lifelike. 

And  it  is  mainly  this  quality  of  lifelikencss 
that,  in  the  bucolic  idyls,  distinguishes  Theoc- 
ritus from  Virgil  and  all  his  other  imitators. 
We  need  not  suppose  that  Sicilian  shepherds 
really  spoke  as  Thyrsis  and  Daphnis  speak,  or 
e\  en'  like  the  less  elegant  Battus  and  Corydon. 
But  Theocritus  uses  language  not  too  far  from 
trutfi  and  depicts  the  Sicilian  country,  with  its 
flowers  and  rustic  objects,  in  a  realistic  way; 
whereas  his  imitators  arc  all  artificial,  and 
many,  especially  during  the  Renaissance, 
ridiculously  so  forsaking  all  semblance  of 
reality.  The  scenes  in  which  their  Phyllises 
and  Cor^doos  make  love  or  lamentation  might 
well  be  in  Marie  Antoinette's  drawing  room; 
but  his  shepherds  drive  their  flocks  afield  in 
the  meadows  near  Girgenti,  or  o\er  the  jilains 
of  Catania. 

No  translation  of  Theocritus  can  give  more 
than  a  mde  idea  of  die  original.  Strictly 
speaking,  poetty  cannot  be  translated;  and  in 
a  translation  of  Theocritus  not  only  is  the 
music  gone,  but  his  word^  are  st)  anurately 
chosen  that  the  forei^ti  eqni\ ali  iits  are  merely 
makeshifts.  For  English  ir.idtrs  perhaps  the 
lest  translation  of  the  15th  idyl  is  that  in 
Matthew  Arnold's  essay^  on  *PagBn  and 
liediKval  RcUgious  Sentiment;*  and  for  the 
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other  idyls,  the  pro.^e  versions  by  AtidK  w 
l.ang.  Edmund  Clarance  Stedman  translated 
four,  the  1,  X.  XIII  and  XIX«  following  the 
hexameters  of  Uie  originals.  Man^  other 
translators  in  prose  and  verse  have  tried  their 
hands,  and  some  with  a  reasonable  measure  of 
success. 

Bion  is  an  imitator  of  Theocritus.  Little 
that  he  wrote  remains:  there  is  the  'HirKe  of 
Adonis,'  half  a  dozen  short  idyls  and  some 
fragments;  he  himself  is  a  shadow.  From  the 
poem*  a  *Lament  for  Bion.'  attributed  to 
Moschus.  it  appears  that  Bion  was  bom  in 
,\.sia  Minor  ncir  Smyrna,  and  possibly  that  he 
lra\eletl  in  Thrace  and  Macedonia,  also  that 
he  lived  in  Sicily  and  died  by  poisoning,  and 
that  Theocritus  mourned  him.  But  modern 
criticism  denies  that  the  'Lament'  was  written 
by  Moschus,  denies  the  stoty  of  poisoning,  and 
puts  Bion  about  ISO  ILC.  The  *IKrgc  of 
.Adonis*  is  by  far  the  most  celebrated  of  his 
poems;  for  if  the  earliest  suggestion  for 
'Lycidas,'  'Adonais'  and  'Thyrsis'  comes 
from  the  'lament  for  Daphnis,'  it  certainly 
comes  by  way  of  the  'Dirge  of  Adonis.'  Tlic 
poem  is  a  lameiU  by  Aphrodite  over  the  dead 
Adonis ;  in  part  It  is  passionate  to  frenzy,  with 
an  element  of  Asiatic  e.xtr.ivaffaiirc,  but  in  other 
parts  florid,  pretty.  elcKaiit  and  artiticial.  Ilis 
other  poems,  for  the  must  par^  are  love  songs, 

delicate,  sweet  and  elegant. 

Muslims  seems  more  shadowy  stilL  His 
fame  is  united  to  that  of  Theocritus  and  Bion, 
as  one  of  the  three  chief  pastoral  poets  of 
Sicily;  and  this  union  in  renown  has  been 
strengthened  by  the  common  practice  of  pub- 
lishing their  works  together.  To  Moschus 
were  usually  attributed  six  or  seven  idyls, 
*Eros,*  *The  Runaway,*  *Europa,*  the 
'Lament  for  Bion,'  'Megara,  the  Wife  of 
Hercules,'  and  others.  The  'Lament  for 
rion'  is  the  poem  "U  which  his  fame  has 
chiefly  rested.  It  represents  the  poet  as  Rion's 
pupil,  and  is  framed  upon  the  models  of  the 
^Lament  for  Daphnis'  and  the  *  Dirge  of 
Adonis,*  it  is  pathetic,  delicate  and  imagina- 
tive. But  the  style  is  too  ornate  to  befit  a 
contemporary  of  Theocritus,  and  seems  to 
prove  that  the  poem  belongs  to  a  later  age. 
Modern  ^criticism,  therefore,  takes  away  its 
authorship  from  Moschus  and  that  of  the 
Megar»  as  well.  Moschus  himself  is  now  be- 
lief to  have  lived  at  Syracuse  about  ISO  b.c. 
The  authoritative  te.xt  of  'Bion  and  Moschus' 
is  that  by  U.  von  Wilamowitz-MoUcndorff, 
'Scriptonim  Qassicorum  Bibliotheca*  (Ox- 
ford 1905). 

No  translation  of  any  of  these  poems  gives 
more  than  a  rough  and  ready  idea  of  the 
original.  The  more  imaginative  the  poet,  the" 
more  delicate  his  workmanship,  the  less  the 
translator  can  imitate  him.  This  is  as  true 
of  Bion  and  Moschus,  or  whoever  wrote  the 
'Lament  for  Bion,'  as  it  is  of  Theocritus. 

Henry  D.  Sedgwick, 
Author  ^Essays  on  Grtat  IVriten,*  He. 

THEODICY,  a  term  of  Leibnit/ian  philoso- 
phy, in  which  the  existence  of  physical  and 
m^al  evil  is  made  reconcilable  with  tlie  exist- 
ence of  a  righteous  God,  the  controlling  provi- 
dence of  the  beat  of  possible  worlds.  Siee 
LsninTX. 
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■10  THSODOUTB 

THEODOLITE.    S«r  SrtvryiNC 

THEODORA,  the  <Vii6'r9,  Byzantine  em- 

Kit  consort  of  Ju»tiiiian  1:  b.  506  A.a:  d. 
She  waiw  aeeor^nir  to  the  dubioas  evi- 
dence of  Procopius,  the  daughter  of  Acacius, 
a  t>ear-ward  at  Constantinople,  and  had  already 
been  liy  turii^  actress,  dancer  and  h.irlnt.  when 
she  won  the  hc.irt  of  the  an^tere  .ui.l  .inilitious 

iustinian,  to  hcctimc  in  succe^isiori  h;s  nii>trr>s, 
is  wife  and  the  sharer  of  hi>  throne  (527). 
Never  thcreafier  diJ  the  trcath  of  scandal 
touch  her  name;  she  became  lustinian's  trasti- 
cst  counsellor,  bore  a  chief  shire  in  the  woric 
of  Rovernment,  and  saved  the  throne  by  her 
high  conraKe  at  the  crisis  of  the  Nika  riots 
"N'ow  r\cry  man  mtist  die  once,*  -iaid 
she  ir>  ccjuhciI.  "and  for  a  king  death  \*<  l>cttcr 
than  dethronement  and  exile  .  .  If  you 
wish.  O  emperor,  to  sa\e  your  life,  nothing  is 
Cmticr;  there  are  your  ship:,  and  the  sea.  But 
I  aipree  with  the  old  saying  that  'empire  is  the 
best  winding-sheet.*  *  She  bvished  her  homty 
on  the  poor.  Con«;uIt  D^hidour.  AntOlliil» 
•L'lmperatrice  Theodora*  (Paris  1885);  DIehl. 
Charles.  "lu^tmion  et  la  civilisation  by/antim 
au  si.xieme  Mule'  (Paris  1901),  id.  'Theo 
dora.  imperatncc  Jc  nv/.^rue'  (3d  e<l  .  P.in> 
1904);  GiJ.Uin,  Edward.  'Decline  and  Fall  of 
the  Roman  Empire'  (cd.  liy  J.  B.  Burj',  Voh. 
IV  and  V.  1912) ;  Mallet.  C  L.  «The  Empress 
Theodore'  (in  English  Historical  Review, 
Vol.  II.  London  18H6) 

'  THEODORE  I,  dje'6-d^.  of  Corsica. 
Olbetwise  BaroO  Theodore  de  NenhofT,  (i<  r- 
man  adventurer:  b.  JietJ,  about  1666;  d.  Lon- 
don, II  Dec  17S&.  He  was  the  son  of  a  Wcst- 
phalian  nobleman  and  engaged  in  the  French, 
Swedish  and  Spanish  service  soccessivelv.  In 
1732  he  went  to  norcnre  as  chariLic-d'affaires 
for  Emperor  Charles  \  I,  and  t.ikiin{  part  tn  a 
Corsican  uprising  against  Genoa  through  fnnds 
furnished  by  the  Bey  of  Tunis,  was  proclaimed 
long  of  Corsica  in  17.Vj  S^on  after,  however, 
be  was  driven  lo  flight,  but  made  two  subse- 
quent attempts  to  reinstate  himself  in  1738  and 
in  1743  In  1749  he  settled  in  London.  n4ierc 
his  creditors  pttt  htm  in  prison ;  btit  his  release 
was  ^Mincd  through  the  stipp-  ri  of  Walpole 
By  his  wife,  an  Iri^h  I-idy  wliim  he  roSbed 
and  (liMrtnl.  he  had  "tie  ^'>n  known  later  as 
Culonci  Frederick.  aulh>>r  ot  '  Memoires  pour 
•Crvir  a  I'histonc  de  (  orse'  (17tirt)  Consult 
BtfCerald.  'King  Theodore  of  Corsica*  (Lon- 
don IflW). 

THEODORE  II.  or  NEGUS,  king  of 
AIn'.Mnia;  h.  pri'Mnrc  of  Kwara.  1818;  d. 
Magdala.  14  April  1J*>K  Origin.illy  named 
Kava  or  Kas^ai,  he  led  a  revoli  in  1S=4  against 
Ras  All.  ruler  of  AhySsinia.  wh-m  he  de- 
fcaud.  iMtt  he  was  crowned,  under  the  title 
of  Tbcodoms,  king  of  kings,  of  Ethiopia. 
He  wa«  a  man  of  «tning  personality,  an  eoemjr 
of  Islamivm,  a  niler  and  a  reformer  He  be- 
came inir)!f  rant  of  any  power  olbrr  than  his 
own  and  with  the  i\\\uV  Ml^lltllons  of  a  '  ar- 
lunnti  tc"W  otTiii>r  at  *hat  In-  conudrrf  I  .l^ 
sliK'lits  lils  quarrel  wi'li  '.nat  llnuin  was 
tirotight  on  by  the  injn  !•  'i'  o  nihiei  of  the 
tnghsh  ron«ul.  t'aptam  (  amer"n.  sent  tu  him 
in  ItVil  tnd  hs  the  failure  of  the  KngHOi  gnv- 
emment  to  rr*f>i»nd  tt*  hi%  o\etwirf*  regard- 
ins  the  rrrrpit<<n  nf  hi«  .Amla«sad«>r  at  the 
knghOi  riniri   He  finall)  impfiv»ned  Cameron 
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.ind  also  Unrmii/d  Rassam,  a  Ttirk  bot  za 
English  subject,  -eiit  •<>  tn.iT  •.<.;Th  htrr  rcn- 
cerning  Cameron's  release  .As  a  conditioo  ef 
setting  the  prisoners  at  Hherty  Thetxt-re  W- 
qncsted  that  certain  skilled  artisans  he  tmt 
him.  logtllwi  with  presents  that  he  had  Wb 
led  to  expect.  The  Eiwish  detained  ih«  ar- 
tisans and  presents  at  Massowah.  awiMng  iIk 
release  of  ihe  prisoners;  but  a«  xhrv  were  not 
delivered  up.  war  was  declared,  and  an  ft- 
pedition  under  Sir  KoUrt  .Vapicr  ^-ey^-i  i 
progress  toward  Mairdala  in  ihe  lafier  par:  o* 
1867.  The  city  was  mrhcl.  and  active  hos'  b- 
ties  l^rgan  on  10  Apnl  186&^  On  the  14th  dK 
eity  was  trimn  and  Theodore  was  fomid  dmA 
The  besiegers  were  isiformed  ihnt  be  hnda» 
mitted  suicide.  See  AmentiA  and  cbmA 
Westminster  Rrrirar.  .\cw  Series,  No  65 

THEODORE  OP  MOPSUSSTIA.  Gmk 

ecclesiastical  writer:  b.  Antioch,  about  JSO.  d 
428.  He  studied  rhetoric  imder  Libanius.  phi- 
losophy under  .\ndragaihus  and  sacred  btcra- 
ture  under  Fl.i\ ianus  of  Anticnh,  Diod^rus  A 
Tarsu?  and  others.  Early  in  life  he  f  . Unwed 
the  example  of  his  fellow-itudent  anj  inn- 
ni.ite  friend.  John  Chrysostom.  in  turning  monk, 
although  he  h.-id  l<een  on  the  point  of  aaart)- 
ing  a  Udy  of  Antioch  named  Hermione  .\frrr 
being  ordained  priest  he  distinguished  himsdf 
as  an  opponent  of  Anus  Apolbnaris  and  others 
From  Antioch  he  retnoved  to  Tarsus  and  in 

392  was  chnscn  bishop  of  Mops;i<  ^tia  m  Cj"  .--i 
In  J'M  he  preached  before  the  Emperor  Thc^*- 
dosius  at  Cdtistantiiinple  and  was  present  *■ 
the  council  held  in  that  city  at  thai  da'c  !lt 
was  a  voluminous  writer,  the  most  irrp-irraat 
of  his  works  being  commenuries  on  the  BtNe 
and  polcnucal  treatises.  These  were  held  i» 
great  remtte  among  the  Syrian  diarches  and 
many  of  them  were  translated  into  Srriar. 
.\r.ibtr  nnd  Persian  Hi'  icws  approxtmateTj 
to  those  of  Pelagms,  and  Nestorius  was  to  be 
his  disciple.  In  the  Eastern  Church,  accordrn^rf?. 
he  was  condemned  as  a  heretic  at  rhr  Fi"'k 
Ecumenical  Council,  held  at  Cons!an';rK';»k 
5^3  For  fraKmrnts  of  Theodore  s  works  CB*- 
suit  Migiie,  'f'.urologia  Gnca*  (Vol  LXVl 
Consult  also  Hamadc,  *  History  of  Dmnm' 
<Vols.  lit.  IV;  Boston  IM) :  Kihn.  ^M. 
dore  von  Mopsue^tia*  (Prdbosir  MO) :  Waet 
and  Piercv  (eds  ),  *Smith*s  netionary  of 
Christian  Hiocraphv*  ^Boston  1«)1P:  Wri^ 
W..  *Syriac  Literature'  (Loodoa 

THBODORBT.  tbC-dd'A-rft  (Greek 

Or"^w,<rr..r),  church  hi<tnri.in  and  throki^:AJ 
writer  b  Antioch,  late  in  the  4th  century  .  1 
He  was  educated  in  a  rnvnasiers-  r  ear 
.\nriofh,  where  he  had  Nestonus  anJ  lotoi 
of  .Antioch  for  fellow  pupils  .Vttrr  2^  yr^n 
study  and  retirement  he  succeeded  ludor* 
(42J)  as  hishon  of  Cyrus,  a  city  a^<Hn  rwc 
days'  journey  from  Antioch.  He  endcnsocfd 
to  plav  the  part  of  mediator  hef  i*b  Ncsinnm 
and  C\t\\  of  Alexandria,  bat  covhl  effcn  ap 
reeoncilia'ion  In  431  Nestorios  was  dy*ie< 
\\\  the  t  (.iincil  i  f  I  jibrMis,  an  act  which  Ten-*!- 
ortt  at  tirvi  profrs-rd  .ig.im*f.  bii?  later  c*s 
exm^rd  When  the  Ne<.ton.iri>  uerr  ;iro*eirs?rd 
Vkilh  relentless  se\rri!v,  he  stood  lorth  »»  ?W 
rhampinn  of  Nestoritis  against  Cyril  and  hn 
•ucce«M»r  IHowvrus  The  Mler  aroned  Thtod- 
oret  of  Nestorianifgi.  piwwuuced  a  pMr 
anatheou  opon  Mm  In  the  dmrdi  of  Alen- 
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nidfte  and  (449)  ikrocitrcd  his  depoiltloTt  at 

the  so-called  robber  council  of  Ephesus,  a  sen- 
tence which  was  reversed  !■>■  the  general  coun- 
cil of  Chakedon  (451).  The  most  iinp<irtaiit 
of  his  works,  of  whidt  a  complete  edition  was 
published  by  Schulzc  and  Ndsselt  (1769^74). 
OMisist  of  commentaries  on  the  Old  Testamont 
and  on  the  Pauline  epistles;  ^Ecclesiastical  His- 
tory,'  in  Bve  books,  beginning  with  the  history 
of  Arianism  under  Constantmc  the  Great  and 
ending  with  the  death  of  Theodore  of  Mop- 
suestia ;  'ReliKioub  Hibtory.'  a  narrative  nf  the 
lives  of  the  hermits,  railed  the  Fathers  of  the 
jDcsCrt;  *Eranistes,'  three  dialo^cs  apainst 
the  Eutychians,  and  "Hisiorv'  ui'  iicrcbies.' 
Consult  Binder  <£tudes  sur  Th^oret'  (Ge- 
neva 1844) ;  *Gaisford,  'Theodoreti  HIstoria 
Ecclesiastical  (1854);  Harnark,  A.,  'History  of 
Dofrma'  (Vol  IV,  Boston  1898);  <The  Niccne 
Fathers'  (ed.  by  Sdiaff  and  Wace,  Vol.  Ill, 
New  York  1892). 

THBODORIC  l/ea^b-rfk,  long  of 

the  Vi>iKotli5.  He  was  chosen  successor  to 
WaJlia  about  419  A.D.,  and  becdime  desirous  of 
extciuiiiiy  his  kin^jtiom,  especially  so  as  to  em- 
brace the  neighboring  Roman  cities  of  Aries 
and  Karbonne.  For  Uiis  purpose  he  made  war 
M^nst  the  Romani  after  the  death  of 
Honoritis  in  423  and  contiimed  with  varying 
results  until  437,  when  he  entered  into  an  al- 
fiancc  whose  exact  terms  are  uuktiown.  By 
A:>0  he  came  into  closer  alliance  with  the 
Romans  in  the  endeavor  to  check  the  advance 
of  Attila,  who  led  his  barbarian  army  across 
Lorraine  and  Champagne  and  captured  the  city 
of  OrKans.  Theodoric  and  Aetius,  the  Roman 
general,  encountered  Attila  near  the  villape  of 
Moircy,  a  few  miles  from  Troves,  and  fuuyhl 
the  battle  generally  known  in  history  as  that 
of  Chalons-sur-Marne,  in  451.  Theodoric  was 
killed  l>y  an  arrow;  but  the  progress  of  Attila 
was  checked  and  western  Europe  was  saved 
ftnm  the  domination  of  Inrlnrism. 

THEODORIC  II,  son  of  Theodoric  T 
He  was  a  member  of  the  party  who  wished 
to  remain  on  terms  ot  peaee  \sith  Rome  and 
when  his  brother,  Thorismund,  who  had  suc- 
ceeded Theodoric  I,  began  to  levy  war  against 
the  Romans  he  took  pan  in  a  rebellion  that 
ended  in  the  murder  of  Thonsmund  and  his 
own  elevation  to  the-  throne.  As  \assal  of  the 
Roman  emperor  A\iius  he  made  an  exjicfiition 
against  the  Sueves,  conquered  and  put  to  de.ith 
their  Idog  and  was  in  a  fair  veay  ot  completing 
the  conquest  of  Spain,  when  Avitus  was  dc- 
powd  and  killed  and  Theodoric  ceased  his 
efforts.  Tn  466  he  was  murdered  by  his  younger 
brother.  Fiiric. 

TUSODORIC  THE  GREAT,  king  of 
the  Ostrogoths:  b.  about  454;  d.  526.  His 

father,  Theudeincr,  was  one  of  the  three 
brothers  wlio  jointly  ruled  the  Ostrojfoths  set- 
tled in  Pannonia,  and  he  sent  bim.  when  only 
eight  years  of  age,  to  Coiislaniiiiople  as  a 
hostage,  to  secure  the  conditions  of  a  treaty 
between  the  Goths  and  the  Emperor  Leo.  After 
residing  10  years  with  that  emperor  he  was 
restored  to  his  father,  then  sole  monarch  of 
the  Ostrogoths.  On  the  death  of  Theodemer, 
about  474.  he  sureeeded  to  tlu  crown  and  be- 
gan a  course  which,  after  menacing  the  safetv 
of  the  Greek  empire,  and  Constantinople  itSCit, 
terminated  in  an  expedition  against  Odoaoer. 


who  had  assumed  (he  title  of  Icing  of  Italy. 

After  several  Jdondy  cnt,Mgt'ments  ihe  latter 
was  finaHy  induced  to  yield,  on  condition  that 
he  and  Theodoric  should  govern  Italy  with 
equal  authority  (493)  The  nnirdcr  of  Odoacer 
at  a  banquet  soon  folloued  this  agreement;  on 
whidi  Theodoric  caused  himself  to  be  pro- 
ektmcd  king  of  Italy,  and  he  governed  with 
extraordinary  vigor  and  ability.  He  attached 
his  soldiers  by  assigning  them  a  third  part 
of  the  lands  of  Italy,  on  the  tetuire  of  military 
service;  among  his  Italian  subjects  he  encour- 
aged industry  and  the  arts  of  peace.  He  im- 
proved the  administration  of  justice,  issued 
edicts  to  protect  the  public  moimments  at  Rome 
and  elsewhere,  and  assigned  revenues  for  die 
repair  of  the  public  edifices.  Like  his  ancestors 
he  was  an  Arian,  but  was  indiflfercnt  to  con- 
troversy and  never  violated  the  peace  or  privi- 
lepcs  of  the  Roman  Catiiolic  Cluircli.  The  par- 
ticulars of  the  government  of  this  memorable 
prince,  who  shed  a  short-lived  lustre  on  the 
Gothic  name,  are  .recorded  in  12  books  by  his 
secretary,  the  senator  Cassiodoms,  a  man  of 
learning,  who  induced  his  illitera'e  master  to 
become  a  patron  of  letters.  The  senators  Boe- 
thius  and  Symmachus  were  I'oth  i)ut  to  death 
on  (he  mere  suspicion  of  an  intrigue  between  a 
senatorial  party  and  the  imperial  court.  This 
cruel  act  had  no  sooner  been  perpetrated  than 
Theodoric  was  seized  with  remorse,  and  a  fever 
ensued,  which  terminated  his  life  in  three  days. 
The  ordinary  residence  of  this  king  was  at  Ra- 
veima,  above  which  city  his  dauqliter  Amalasun- 
tha  erected  a  splendid  monument  to  his  mem- 
ory. Consult  Dahn,  Felix,  *Dic  Kiinige  der 
Germanen>  (Vol  III,  Wurzbucg  1866):  Gib- 
bon, Edward,  ^OecUne  and  Fall  of  the  Roman 
Empire'  (Vol.  IV,  ed.  by  J.  B.  Bury,  London 
1912) ;  Hodgkin,  Thomas,  'Ostrogothic  In- 
vasion' (in  *  Italy  and  Her  Invaders,'  Vol.  Ill, 
London  1885) ;  id,  <Theodoric  the  Goth>  (New 
York  18!>3). 

THEODOSIA.   See  Ffodosia, 

THEODOSIUS  (the-6-doshI-iis)  THE 
ELDER,  Roman  eeneral :  d.  Carthage,  376.  He 
was  the  father  of  the  Emperor  Theodosius  I 
(q.v.),  called  «The  Great.*  By  birth  a  Spaniard, 
he  rose  to  hiph  rank  in  the  Roman  army  and 
in  367  was  sent  by  \  alcntinian  I  to  Britain, 
where  he  repelled  the  invasions  of  the  Picts 
and  Scots,  strengthened  the  military  defenses 
and  restored  order.  He  formed  the  country  be- 
tween Hadrian's  wall  and  the  Forth  and  Clyde 
into  a  new  province,  which  he  named  Valentia, 
and  then  returned  io  Rome.  He  was  later  sta- 
tioned on  the  I'pper  Danube,  where  he  was 
victorious  over  the  .Memanni.  and  in  372  he 
quelled  the  revolt  in  Africa  led  by  the  formid- 
able Moorish  chieftain  Firmus.  He  was  be- 
headed at  Carthage  in  376  by  order  of  Valens, 
on  some  unknown  and  probably  tinjust  charge. 

THEODOSIUS  (surnamed  Tuf  Gklat). 
Roman  emperor:  b.  Spain,  about  346;  d.  Milan 
17  Jan.  395.  At  a  very  early  age  he  obtained 
a  sefKtraie  command;  but  on  the  execiilion  of 
his  father  he  sought  retirement,  until  selected 
by  the  Emperor  Gratian,  in  .170,  for  his  partner 
in  the  empire.  To  bis  care  were  z^ubmitted 
Thrace  and  the  ea'vtirn  provinces,  which  he 
delivered  from  an  invasion  of  the  Goths,  whom 
he  signally  deie.ited  in  two  battles,  concluding 
a  peace  with  them  in  382.  On  the  defeat  and 
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death  of  Maxttmtt  at  Aquiiela  (388)  he  became 

the  sole  Ilea  !  of  ilic  empire,  Gralian  haxiiiK 
111  111  jirrs  ioii-l\  Wilkd  in  the  war  apniiist  Maxi- 
rrni-  !!<  .i.lministerrd  the  affairs  ot  the  West 
iti  the  name  of  Valentintan,  lllC  son  of  (irattan. 
then  a  minor.    lie  entered  Rome  in  triumph  in 

and  ^Mcd  three  year*  in  luAy.  In  390 
a  sedition  took  pkice  in  Thessalonica.  which 

re-uh<(I  in  the  murder  of  the  K'<'verti'>r  and 
s»  \eral  of  his  ofTicers.  The  resentmeiit  of  Theo- 
dosiu".  was  natural  and  nierited;  hut  ihe  manner 
in  which  he  displayed  it  was  in  the  highest  de- 
i^ree  detestable  and  inhunum.  An  invitatiun  was 
oiven  in  Uie  enqieror's  name  to  the  jieopic  of 
Thessalonica  to  an  exhibition  at  the  amts.  and 
when  a  great  cuncuurse  of  spectators  had  as- 
sembled they  were  massacred  by  a  l>ody  of 
harl'arian  soldiery  to  tlie  numlier,  ai  ri  inhni.;  i  i 
the  lowest  computation,  of  7,0t)0.  Thcodo-ms 
was  at  this  time  at  Nfilan,  of  which  Saint  Am- 
brose was  iMShop.  and  (his  prelate,  on  account 
of  such  an  atrocious  proceeding,  resolutely  re- 
fused him  communion  for  eight  months.  AlK>ut 
this  time  the  emperor  crowned  his  merits,  as  a 
foe  to  paKanism.  by  demolishing  the  celebrated 
temple  of  Serapis  and  all  the  other  heathen 
temples  of  Egypt,  and  he  issued  a  final  edict 
prohibiting  the  ancient  worship  altogether.  On 
the  murder  of  Valentinian  b^  Arl>ogastes  and 
the  advancement  of  Eugenius  in  his  place  (392), 
the  emperor  carried  on  a  war  against  the  latter, 
wliiih  finally  terminated  in  bl>  difiat  and  death. 
Tiuoilo-.iiis  did  not  long  sui\i\e  tins  success. 
Consult  (libbon,  'Decline  and  Fall  of  the  Ro- 
man ii^mpire'  (London  1912) ;  Hodgkin,  T., 
*Italy  and  her  Invaders'  (Oxford  1892>. 

THEODOSIUS  II.  Roman  emperor,  son 
of  Arcadius  and  ^rraiulson  of  Theuil  ■-ni^  I:  b. 
M)\  ;  d.  450.  He  became  empi  ror  in  4^(8,  luit 
proved  a  weak  ruler,  and  the  actual  giivern- 
ment  was  in  the  hands  of  his  sister  and  of  his 
wife  during  the  greater  part  of  his  reign,  in 
which  the  Theodosian  code  of  laws  was  com- 
pilt<l  He  was  killed  by  a  fall  from  his  horse 
aud  wa>  siieceeded  by  his  sister,  I'ulcheria. 

THEODOSIUS  in,  emperor  of  Constan- 
tinople. He  held  the  tmimportant  post  of  col- 
lector of  the  revenue  when  he  was  nominated 

tii  sucried  .^nasl.isius,  :uu!  lu-  was  crowned  in 
710  He  rtsiKiicd  in  tavor  of  Leo  the  1-aurian 
ii.  717  and  n  tired  to  a  monastery.  (.  i  iisiih 
(ii!>lKjn.  E.,  'Decline  and  Fail  of  the  Koman 
Empire'  and  ^Cambridge  Medisval  History* 
(Vol    1.  New  Y6rk  1911). 

THEOGNIS  (the-.Vms)  OF  MEGARA. 
dreek  elegiac  poi  i  He  lived  betwim  540  and 
5<K1  B.r  There  arc  1.3S9  verses  preserved  un- 
der hi-  name,  of  importance  in  enabling  us  to 
understand  the  state  of  parties  and  the  prol>- 
Icms  of  society  in  the  lireece  of  that  time. 
They  were  translated  by  Frere  (1842)  and 
arc  found  in  the  original  in  Bergk's  'Poetse 
Lyrui  (.jr;eci.* 

THEOOONY.  a  poem  treating  of  the  gen- 
eration and  descent  of  the  gods.  The  most 
ancient  lir«ek  thef>gony  known  li>  us  that 
of  i4esiod,  the  earlier  Theugonies  of  Mu.vieus 
and  Orpheus  having  perished. 

THEOLOGICAL  DBTBHIONISM. 

Sec   I  )l  1».J<MIM.SM. 

THSOLOGICAL  EDUCATION.  See 

COVCATION,  TUBOUXaCAL. 


THBOLOaiCAL  8BMINARY  OP  THB 

REFORIIBD  CHURCH  OF  AMERICA. 

New  Brunswick,  N.  J.,  originall>  l«Kirr-1  la 
New  \<'rk  ("itv  fn.m  lis  e>rgani/aii<>n  'IT*:  . 
afterward  at  Flaibush,  I..  I  (I79b>,  wai  r>- 
tabtished  on  the  present  site  in  1810  Ihe 
genersii  Synod  conducts  it  and  it  now  has  aa 
endowment  of  nearly  $l,lNX).n00.  Its  hmldifi 

include  tlie  l'«  ter  Herzog  Hall  f-  r  .1<  ■rmit- -tt 
|»uri»oses;  the  lames  Suvdam  H.iil.  used  r 
lecture  rooms,  ^\mnaMum  and  nni~r  ini,  an>?  \^Jt 
Gardticr  /V  Sage  Library  which  contains  nearW 
60,000  volumes.  There  also  are  sevcnl  ha» 
ings  for  the  teaching  force. 

THEOLOGY,  the  science  of  relif^oa  Thi» 
term,  together  with  the  corresponding  ^ru>aal 
term,  antedate  the  Christian  era.  hasmg  hcca 
tised  by  classic  writers  both  Greek  mod  KiDaan 

111  the  \i(.w  <»f  .Xrisiotlc,  riiiro  aod  Other >•  th< 
iiniii  svlio  .ijiin.ired  lo  In  specialty  Con\crNir4 
Willi  till'  div  ine  natur«  w.i>  tiii>  i  ailed  a  t)ir- 
ologian.  Among  those  honored  with  thi«  niOK 
were  Pherccydes  of  Sjrros  and  Epincnides  of 
Crete. 

Definition  and  Scope. —  In  the  modem  we 

of  the  term  a  narrower  and  a  broader  ^igmi- 
cation  may  be  distingtiishcd.  The  former,  pac- 
ing special  respect  to  the  (t>nioI  .^v  .'t  'ht 
word,   includes   in    tlu  i  !         -n  j  ly  di»coor«c 

atKiiii  God.    It  was  in  ilu-  :i-'iv;-.d  scnSC 

the  word  was  employed  l  y  the  classic  wnters 
and  a  corresponding  usage  had  pbre  in  the  fir*' 

Oiristiaii  a^e,  when,  tor  example,  the  e\jin>:<l:-:, 
John,  on  the  K'round  of  hi>>  relatively  full  rit«r- 
cncc  lo  the  divinity  of  the  Christ.  >\.»x  cillf^ 
"the  theologian."  It  wav  unrUr-ti"  r]  ;h_it  iht 
subject  mattcrof  theol  yv  pt  rt.in,^  -u  :. 
scendcnt  themes  as  the  Lxigos  and  the  Truutr 
Tn  the  broader  signification  theoloKV  ioriode» 
not  Otdy  discourse  about  Go<I,  but  also  in  rx- 
positlbn  of  wliativi  r  in  man's  nature  Norm* 
hriuk;  him  into  disliiu  t  r«l.iticti  vv;ih  (kxl ,  Ucr- 
wise  an  expositiiti  of  whatever  in  mAo's  ex- 
perience and  destiny  may  be  regarded  as 
foimded  on  this  relation.  In  this  sense  h  is 
the  theoretical  eoimterpart  of  rrligkm.  and 
corresponds  very  well  to  the  folli ,\vinc  de*m^ 
tiofi  by  (dailstone:  •Theolo;r>'  is  ordered  kn.n»V 
t  dve,  representing  in  the  region  of  the  in'cller! 
what  relivrion  represents  in  the  heart  and  bft 
of  man."  While  resort  is  Still  occ^ksutoBf 
made  to  the  restricted  sense,  as  when,  for  ta> 
stance,  theology  is  put  in  antithesis  with  antfam- 
pology,  the  broader  sJf-nification  is  f.»r  more 
commonly  the  one  intcndrti  in  ciirreir  usict 
It  is  (  vidently.  therefore,  rbe  >ii:uiticat;or.  *h  :b 
should  give  the  standard  for  the  present  d»- 
cussion. 

In  a  precise  determination  of  the  sco^  oi 
theoloKy  a  (|uestion  will  arise,  in  the  first  place. 

as  to  ih<  measure  of  consideration  wh;-h  i* 
appropriate  to  liestow  upon  the  ethnie  rrSiire^* 
Manifi  stiy,  if  theolocv  is  the  theoretical  cv^jr- 
terpart  of  religion,  it  will  not  do  to  nckrlrr-!  >c 
large  an  area  of  religions  facts  as  is  include'  ^ 
the  ethnic  systems.  A  secure  and  wcU-mrndt^ 
theory  of  religion  nrast  take  account  of  dl 

ie^>^iMe  religious  f.irt-.  whetlu  r  itisn'r  i  r  oce- 
side  oi  the  p.ile  ot  lii>it>riral  C  hni>.it4nr,ii  \t 
the  same  Iutk  it  is  to  be  noticed  tha*  the  i'r.'nl 
tenets  of  ChrisUanity,  as  they  app«ar  m  the 
sacrid  oracles  and  have  generally  tnta  hdi 
anmistakaUly  presume  upon  tile  pii  im'—i i 
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and  finality  of  tht  Christian  religion.  Anjrone, 
therefore,  who  regards  himself  as  scientificaUy 

obligated  to  accept  these  tenets,  on  the  score  of 
clear  preponderance  of  evidence  in  their  be- 
half, will  of  necessity  be  convinced  that  he  ful- 
6Is  the  demands  of  a  scientific  thcoloff\-  in  tak- 
ing sabordinate  account  of  the  ethnic  systems, 
ttal  is.  so  far  as  respects  formal  recognitlmi 
of  them  within  his  own  theological  structare. 
It  is  not  necdftd,  indeed,  that  he  should  deal 
with  these  systems  in  a  tone  of  radical  dis- 
paragement. As  a  matter  of  fact,  the  indus- 
triotis  rcseafch  which  for  the  last  quarter  of  a 
eentwy  or  more  has  been  bestowed  upon  the 

CI  etlnife  religions,  stidi  as  Zoroastrianism, 
dhism,  Brahmanism  and  Confucianism,  has 
scr\'ed  distinctly  to  enlarge  appreciation  for 
their  contents  At  ihe  same  time,  the  farther 
this  research  has  proceeded  the  more  indubitable 
has  it  made  the  proof  that  Christiamty  has  no 
occasion  to  look  to  aiqr  outside  religious  prov- 
ince for  an  appreciable  supplement  to  its  teach- 
ings The  concltision  follows  that  the  Chris- 
tian theologian  deals  normally  with  ihc  ethnic 
systems  when  he  simply  accords  to  the  m  a  place 
in  branches  auxiliary  to  some  of  the  main 
di\'i$ions  of  theology.  In  so  far  as  they  have 
modified  Christian  history  th<^  make  matter  for 
a  branch  auxiliary  to  histoncat  theology.  In 
so  far  as  they  supply  data  for  a  philosophy  of 
religion  they  help  to  constitute  a  branch  auxil- 
iary to  systematic  tli(  olov;y 

A  second  important  question  under  the  theme 
of  scope  or  province  concerns  the  relation  of 
theoloor  to  pniloMqi^.  That  the  one  i%  under 
practical  compulsion  to  enter  the  domain  of  die 
uther  is  apparent  upon  both  rational  and  his- 
torical grounds.  Their  tasks  are  closely  related. 
Philosophy  may  be  defined  as  an  attempt  to  get 
at  ultimate  truth  by  rational  processes.  The- 
ology attempts,  wiuiin  limits,  the  same  thing. 
It  undertakes  to  get  at  ultinate  truth  in  so  far 
as  that  truth  has  religious  worlii  or  significance. 
Theology  may  ctitcr  upon  its  task  with  a  more 
fiii-,itivc  pri  sumption  in  favor  of  written  revela- 
tion than  that  which  Ijclongs  to  the  philosophical 
surting-point  Still,  if  it  is  to  maintain  a  scicn- 
ii£c  character,  it  cannot  take  that  presumption 
as  a  mere  matter  o£  ooarse.  On  the  contrary,  it 
most  treat  the  same  as  a  subject  for  seardting 
inspection.  Now  this  inspection  will  naturally 
lead  sooner  or  later  to  the  great  problem  of  the 
conditions  of  rational  certainty.  Thus  ilu-  in- 
itial task  of  theology  in  approving  or  rating  the 
authority  of  sacred  uraclcs  conducts  into  a  prov- 
ince of  philosophical  inquiiy.  And  what  occurs 
at  this  point  is  repeated  at  various  other  points. 
Tht  development  of  the  deeper  themes  of  tlic- 
olo^'y  involves  in  general  a  use  of  philosophical 
pitmiscs,  euhcr  metaphysical,  psychological  or 
ethical.  A  veto  against  such  use  is  impotent. 
A  Tcriullian  may  exclaim,  "What  has  Athens  to 
do  with  Jerusalem?  What  concord  is  there  be- 
tween the  Academy  and  the  Church?*  But  be- 
fore the  echo  of  his  voire  has  died  away  he  will 
be  likely  to  get  onto  the  ^;round  of  Athens,  and 
to  be  borrowing  from  the  .Academy  or  some 
kindred  source.  From  beginning  to  end  Chris- 
tian hisloiy  testifies  to  the  tendency  of  theolog- 
ical construction  to  utilize  philosophical  points 
of  view.  Among  the  early  Fathers  the  more 
speculative  were  manifestly  innueiieed  bv  the 
Platonic  philosophy.  A  little  later  the  Nco-Pla- 
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tonic  phiktsophy  became  an  appreciable  factor  in 
theowgical  tiiinlnng,  and  tlirough  the  writimia 
of  the  pseodo-IMonysins  was  introdnced  to  me 

thinkers  of  the  mcdircval  period.  At  the  crown- 
ing period  of  mediafval  scholasticism  Aristo- 
telianism  was  decidedly  in  the  ascendant,  inso- 
much that  Aristotle  was  often  cited  under  the 
simide  dcaifBation  of  "the  philosopher."  In 
the  modem  period  the  Cartesian  philosophy,  the 
Leibntts-WoUfian,  the  Locktan,  the  Kantian,  the 
Hegelian  and  others  have  unmistakably  claimed 
spheres  of  influence  in  the  theological  domain. 
It  appears,  therefore,  that  a  discreet  choice  of 
philosophical  athliations  is  the^  best  that  the- 
ology can  do.  It  may  enter  into  too  close  an 
alliance  with  a  specific  philosophy.  It  may  fail 
to  observe  the  dtie  Inlance  between  a  speculative 
bent  and  a  sane  regard  for  historical  data.  But 
it  will  and  must  draw  largely  from  the  resources 
of  philosophy  if  it  it  to  M  ftmdameotal  and 

com(irriiensive. 

A  itirthcr  question  on  the  ioope  of  theology 
concerns  the  relation  of  this  branch  to  the 
domain  of  natural  aeicnoe.  That  a  relation  ob- 
tains 10  wliich  a  measure  of  significance  may  be 
attadwd  is  undenable.  It  is  not  to  be  over- 
looked, however,  that  the  field  of  natural  science 
comes  into  less  extensive  contact  with  theology 
than  does  the  field  of  philosophy.  In  so  far  as 
science  moves  in  a  physical  or  sub-human  range, 
it  touches  upon  matters  that  are  of  only  snbttr- 
dinate  theolo^cal  import,  It  mgr  enforce  a  it* 
vtsion  of  die  tlie<Mry  of  creation  which  has  been 
read  into  or  elicited  from  the  biblical  narrative; 
but  of  how  small  theological  consequence  is  a 
conclusion  on  the  precise  method  of  creation,  so 
long  as  God  in  his  absolute  supremacy  and  man 
in  his  dignity  and  worth  are  left  to  the  con- 
templation! It  may  enlarge  tlie  view  of  the 
operation  of  secondary  causes  in  the  production 
of  organic  forms,  and  so  may  require  some 
modification  of  the  puttuig  of  the  argument 
from  design;  but  that  involves  no  challenge  to 
any  theological  tenet  or  interest,  since  the  vast 
range  of  orderly  results  in  nature  must  still  be 
seen,  as  many  of  the  most  eminent  naturalists 
confess,  to  demand  ultimat^  an  ordering  in- 
telUgence.  In  short  a  close  scrutiny  of  the  sul^ 
ject  will  reveal  that  the  findings  of  the  physical 
sciences  can  neither  displace  the  foundations 
of  the  central  tenets  of  theology  nor  supply 
foundations  to  these  tenets.  Their  function  is 
exhausted  in  modifying  one  and  another  peri- 
pheral matter  or  adjunct  of  the  theological 
KjFStem.  Probably  the  greatest  result  which  haa 
come  from  that  ijtuirter  is  an  offspring  of  the 
doctrine  of  evolution  and  consists  in  an  en- 
larged tendency  of  the  theological  mind  to  ex- 
pect, in  relation  to  the  kingdom  of  God  in  the 
world,  tokens  of  the  law  of  consecution  and 
graduated  progress.  Undoubtedly  the  theologian 
docs  well  to  take  note  of  the  approved  iinduga 
of  natural  science;  hut  large  expectations  of 
contributions  from  that  quarter  are  not  likely  to 
be  fulfilled.  It  is  in  the  constitution  and  experi- 
ences of  m.ui.  and  in  the  philosophical  interpre- 
tation of  both  the  world  of  nature  and  of  per- 
sonality, that  theology  must  find  its  principal 
basis.  Among  the  human  encriences  that  come 
into  the  account  those  whidS  make  up  die  sub- 
stance of  sacred  history  may  of  course  claim 
a  distinct  primacy.  In  odier  words,  the  Bible 
may  be  rated  ss  ttie  foremost  treasttiy  of  theo* 
logical  data- 
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Scientific  VahM  mad  Bank.— One  and  an- 

systcn  of  theology,  as  actually  dcrelopcd, 
may  be  mnot*  from  a  scientific  character.  Bat 
iMnsMcilly  scientific  constmctkm  is  just  as  fca* 
•Me  and  appropriate  in  the  field  of  theology  as 

in  any  other  field  Where  a  cOOtrar\  impn 
siori  has  obiaincd  it  has  fifcneraDy  Ixrn  duo  to 
one  cf  thr<  f  causes.  Either  the  agnostic  maxim 
that  rehkMon  has  the  unknown  for  its  proper 
field  ha>  h>ecn  adopted,  and  in  consequence 
thaoloy.  as  the  theoretical  side  of  rclifpon,  has 
btaa  picmred  as  devoid  of  anbstantul  foonda- 
tios;  or  ihcoioer  has  baea  awcciatied  with  atbi> 
tnry  antfioniy  ror  a  strained  antithesis  between 
laason  and  faith  hai?  hecn  conti-mrlatrd 

As  respects  the  maxim  which  cm'>oJics  the 
first  of  these  ffrounds  oi  ohicction,  it  must  be 
pronounced  a  (frafuitotiN  m^rntion  of  rclii^on. 
It  is  a  negation  ot  rtli^niti.  for  shctr  in.vster>' 
ofiers  no  means  of  attachment.  In  the  words  of 
P6ciderer.  *a  religion  of  nothing  but  mjnteqr 
ia  an  absardtj.*  The  aaxka  it  also  per- 
fectly gratnitoiia.  As  John  Ptdoe  has  »d: 
'Nunc  can  deny  that  religion  is  the  largest  and 
most  ubiqoitous  fact  connected  with  the  ex- 
istence of  mankind  upon  earth*  Is  so  vast  a 
depanment  of  human  experience  to  be  regarded 
as  utterly  incompetent  to  sai>ply  any  \alid 
grounds  of  inductioo?  Arc  the  concumnK 
Bwaghts,  MpiratioM  aad  satisfactions  of  the 
deet  spifits  of  tiie  race  to  be  rated  as  void  of 
all  nlMMal  ragvestsons?  Is  no  sure  basis  of 
eoaviclioa  to  be  fomd  in  the  itkirainatcd  and 
transcendent  consdoosnest  of  the  Christ?  Sodl 
ouestioos  need  no  f<  rmal  reply  TheoktgJT 
doubtless  has  a  jyreat  bcrdtr-land  of  mystery. 
And  so  has  bio!oj:>'.  Indeed  it  is  characten>tic 
Ot  most  of  the  sciences  thai  they  impinge  upon 
flUystery.  AJongM  !c  a  domain  of  certainty  they 
iaddde  aieas  which  can  claim  at  best  only  a 
high  degree  of  piobiAililjr.  Om  the  acoi*  of 
mystery,  therefore,  no  good  reason  is  apparent 
for  ei^Klling  theology  from  scientific  fellow* 


second  groun  l  *>:  ot  ji  i -n  oi  the  scien- 
characler  of  thculoiry  i"-  'iii;  ckiitU  met  by 
ike  afhrmatiun  that  arhitrarv'  authoniy  is  an 
iaterloper  in  the  theological  domain  If  it  has 
ever  installed  itself  there,  it  has  been  in  the 
caercase  oi  rank  nsnrpatioa.  Theology  ia  its 
trae  character  Ihb  ao  panacrship  with  arbitraf* 
WhiHe  it  amy  anlDe  large  accovnt  off 

iti\e  revelation,  if  does  not  turn  that  ri\.-T.i- 
into  a  fence  against  investigation  ►■:it  u--e-> 
its  content  for  what  it  proves  itseh  to  he  umler 
the  tests  of  mental  vcrutinT  and  prokmgrd  ap- 
Uion  to  the  exigencies  of  man's  deeper  life 
To  the  third  objection  a  reply  of  similar 
teaor  is  to  be  made.  The  assumption  oi  an 
aaiagoaiam  bttween  raason  and  f  aitn,  and  of  an 
oWiRation  to  saerifiee  the  fonner  to  the  biter, 
is  an  a<' sumption  which  a  sane  theology  mttSt 
emphatically  repudiate  it  i*;  ver>  true.  douM- 
les--.  I  hat  reason  cannot  take  the  place  oi  r.iith 
an>  mi'te  than  the'>r>-  can  take  the  plarc  of 
action  Hnt  it  i*  equally  true  that  faith  cannot 
eadnne  to  be  in  known  antagonism  to  reason. 
Aa  a«vrai  which,  from  the  ttaad^nt  ol  dw 
one  rendering  the  same,  does  not  appear  to  be 
•anetmwrd  ^v  rcasoa.  Is  IM>  real  a««ent.  Only 
that  which  ix  competent  to  take  captis-e  man's 
raM(ai,4l  (Nrvfinality  is  able  to  induce  a  faith 
that  i'>  aTi>thin«  morr  than  a  vham  or  a  Nh.tdow 
Utatc  a»  rou«.b  as  any  uihcr  branch  of  kanung 


thaoloBr  ia  live  to  cnphasixe  the 
rationafity  in  faith.  The  dHileMr 
tific  character  is  thus  seen  w  nfl 
each  of  the  cardinal  obiactioos  mentiooed. 

In  an  unbiased  varaation  of  theology 
riirid  an  association  will  not  t«e  made  N 
substaiire  and  torm  Intcgnts  ot  s«iK«taare  M 
comjiatil  le  isiih  a  variety  ot  forms  Tbei  kvi 
in  no  ^sisc  rebels  against  a  poetK  garb  Far  as 
are  the  picturesque  discoones  c»f  jcsas  from 
the  scholastic  form,  they  are  deeply  baaed  m 
theokgy.  Fitfiag  all  their  biititinaail  la  aae 
ol  the  mod  pnwoimced  concapciaos  «f  Go4.  as 
wdl  as  the  most  beautiful  that  was  ev«r  set  be- 
fore the  contcmpla'ion  «i  m<-n  Ml  rel:»...u» 
discourse  sshich  is  to  avoid  li»c  charge  Cif  rm;.:.- 
ncss  and  impotcncv  must  in  li\e  manner  er^krx 
a  substantial  theological  content  .\s  i'htlibpt 
Brooks  has  said,  'N'o  exhortation  to  a  icood 
that  docs  not  put  behind  it  some  truth  a*  dttp 
as  eternity,  can  seize  and  hold  the  iimn  if  i 

Even  m  its  formal  character  theology  auy 
be  rated  as  second  in  interest  to  nu  departmst 
ol  Ihon^t  and  study.  The  facts  ard  irz-.h* 
widl  whidi  it  more  directly  deals  arc  'he  ici-;- 
esf  in  man's  l>einx  and  the  highest  a*-o^e  the 
human  plane.  It  utilixes  the  most  ^sir'~  f:cajir 
findings  of  a  large  Droport ion  of  the 
of  learnintr  It  taiccs  into  consideration  (be 
greatest  treasures  of  past  history,  and  gadbrrs 
op  the  data  for  the  farthest  poasiUe  ooiloiJt 
into  future  destinf.  It  gives  ample  wn  for 
MMobMive  aeamen,  bat  at  the  same  time  m- 
andes  the  themes  that  are  of  all  the  most  m- 
trn<c!v  prartirnl 

The  Organic  Arrangement  of  Sab|ect 
Matter. —  The  t-est  arrangement  of  the  ^e^rrta! 
divTs.'  ns  and  branches  of  theology  «*  obTKmalr 
the  one  which  is  characterized  b>  simphcaiy  sa 
well  as  by  comprehensiveness  and  x\t-<rmw.- 
taCf.  Thevcry  BldMle  scheme  is  likehr  to  please 
Its  inventog  in  a  mtich  higher  degree  than  the 
theological  world  at  brge.  Among  plans  of  ar- 
rane'^Tnrnt  which  meet  in  good  measurr  the 
romhined  demand*  of  stmpliciry  and  o  rrprr* 
bensiveness  those  of  H  ctnnci  and  Ha.:eri'  i  ^i 
are  worthy  of  special  mention  The  •oriE-T 
.1  d'>tmriion  l>etween  "histi-ncal*  irj 
•normative*  brar.ches.  the  one  being  made  *«» 
indude  the  specifically  biblical  branches  as  tacfl 
at  the  history  of  Christiaaity  siace  bvMkal 


tiaieflt  and  the  other  compnswg.  < 

•abdhri<tons.  Systematie  Tbeofoggr  and  Vr^r- 
trcal  Theolojiy  The  idea  of  the  ltt*»or>-aJ 
1  "^.ifiches  is  to  exhih;!  the  whole  dep«^»:t  c  f 
r<!ikri"ti«  truth  .infl  tact;  the  idea  of  the  nonsu- 
in  >-  '  r.incb<-^  t»  t<'  afford  mean*  of  gmdance  re 
rrlurT^s  teaching  and  work  That  th«'re  i»  a 
certain  fitness  m  the  di«titKtion  ^ic  v^t-r  :itt 


oi  fttvdy  is  tmdmiabtr.  SnI 

  IS  not  beyond  cntioeaL  Q—m, 

accredits  a  high  oesrree  of  authority  to  the 
Bible  may  nell  be  reluctant  lo  exclode  the 

dc->ignati< in  nf  "n;  rrnut  vf  "  fri>ni  i^ne  jnd  jt>- 
other  I'jl  Uc^l  lirai.«  h  1-  »p«-ciallv  nia\  Sr  Sr^>- 
tare  t«'  exclude  that  dr  ^i^rnfi.  .ti  tr.'m  i  ' 
lAoKina'  r^  In  % )»-w  ot  this  gmuod  of  c«crp- 
tion  •>  (irinnc:  nomeoclaiarr  the  nlaa 
Hagtiitach  —  which  divides  the  whole  tBeofai^- 
cal  domain  Srtwcvn  Exwetical.  Hwiorwl.  Sji^ 
leoniic  aad  Practtral  Tbeotogy  ■— may  be  fv> 
garded  as  havinff  at  least  aa  Cfaai  elaon  so  a^ 
pn.  :ar  n  Asi.it  frnm  -.ts  intnnsK-  m^rrs,  » 
ntouvc  tor  givuig  lius  pian  the  prefrricd  ptacr 


Digitized  by  Google 


tHBOLCOY 


in  the  present  connectit)n  is  found  in  the  fact 
that  it  IS  vcn  larircly  reflected  in  the  clu'ricttia 
of  throlo^icai  institutions. 

Each  of  the  <fivisions  hi  the  fourfold  scheme 
of  Hagenbach  contains  a  somewhat  indetermin- 
ate number  of  specific  branches.  A  measurably 
romplctc  list  for  Exegetical  Theolo^jy  may  be 
K'lven  as  follows:  (1)  Bihlica!  PhiloloRy  or 
Linguistics,  which  treats  not  only  of  the  hihlical 
languages,  hut  also  of  languages  so  far  cognate 
with  the  biblical  as  to  be  able  to  furnish  means 
of  understanding  the  peculiarities  of  the  latter. 
(2)  Biblical  Arcnscology  or  the  science  of  Bibli- 
cal Antiquities.  (3)  Canonics,  or  the  branch 
which  gives  the  history  of  the  canon,  or  col- 
lection of  sacred  books,  and  also  the  principles 
which  enter  into  the  determination  of  the 
proper  compass  of  that  collection.  (4)  Biblical 
Criticism,  which  in  one  division  is  textual,  and 
in  ano^r  literary  and  historical.  The  former 
seeks  to  ascertain  the  true  and  original  text: 
the  latter  is  occupied  with  flie  investigation  or 
the  biblical  books  for  the  purpose  of  ascertain- 
ing their  authorship,  their  date,  their  relation 
to  other  writings,  canonical  or  uncanqnical,  the 
degree  of  their  historical  trustworthiness  and 
the  special  stage  which  any  one  of  them  may 
tcpresent  in  the  developincnt  of  the  biblical 
religion.  The  two  forms  of  criticism  are  frc 
quently  distingxiishcd  as  the  Lower  and  the 
Higher.  (5)  Hihlical  Intruduction,  in  which 
the  fruits  of  criticism  arc  utilized  for  a  more 
or  less  detailed  characterization  of  each  of  the 
two  Testaments  and  also  of  the  individual 
books  which  th^r  contain.  (6)  Hennencotics, 
or  the  science  of  Mbfical  intennvtatjon.  •(?) 
Rxcircsis.  or  the  presentation  in  detail  of  the 
results  u{  an  examination  into  the  meaning  of 
biblical  texts. 

Historical  Theology  mcludes  in  its  biblical 
part  the  following  divisions:  (1)  Old  Tcsta> 
nent  History:  (2)  the  Life  of  Christ;  (3)  the 
History  of  the  Apostolic  Age;  (4)  Bibttcal 
Theology  of  the  Old  Testament;  (5)  Hibltcal 
Ihooloj^y  of  the  X'cw  Testament.  Klymologi- 
cally  considered  I'>i!)iical  Theology  might  denote 
Other  than  a  historical  branch,  being  taken  as 
die  equivalent  of  Biblical  Dogmatics.  But  as 
aciaally  treated  it  is  a  historical  disctpline,  its 
object  oeing  to  set  forth  the  genesis  of  doctrine 
.'itid  it<  movements  through  the  varions  stages 
which  may  be  <lib.cerned  in  the  Old  and  the  New 
Testament  respectively  In  its  post-liihlical  part 
Historical  Theology  falls  into  two  main  divi- 
sions, General  Church  History,  and  the  History 
of  Christian  Doctrine.  The  fomer  admits  of 
a  great  ntmiber  of  sabdivisions,  it  being  possi- 
ble to  award  a  monographic  tre.Ttmeni  to  such 
themes  as  missions,  polity,  discipline,  worship, 
and  art.  In  its  earlier  section  General  t  hurch 
History  includes  in  particular  Patnstics  and 
Christian  Archeology,  of  which  the  former 
avea  an  account  of  the  lives  and  writings  of 
flie  fathers  (nmially  of  the  first  six  centuries), 
and  the  latter  furnishes  a  systematic  presenta- 
tion of  monumental  and  docunienlary  eviiKncc 
on  the  art,  institutions,  rites,  custom'^  and  char- 
acteristic modes  of  thou)^ht  and  feeling  in  the 
early  Christian  community.  To  the  History 
of  Doctrine  the  most  important  subsidiary 
hnmch  is  Symbolics,  or  that  which  treats  of  the 
creeds.  As  an  auxiliary  branch  the  HlstOiy  of 
Philosophy  takes  the  first  rank. 


Systematic  Theology,  which  has,  in  its  Chris- 
tian character,  the  ofRce  of  furnishing  an  or- 
derly presentation  and  justifiration  of  the  whole 
lind;.  (ii  tearhings  or  beliefs  which  belong  to 
the  Christian  religion,  includes  three  principal 
branches,  namely,  Apologetics,  Christian  Dog* 
matics  and  Christian  Ethics.  It  may  also  in- 
clude Biblical  Dogmatics,  Polemics  and  Irenics, 
though  the  subject  matter  covered  by  these 
titles  ran  conveniently  be  appropriated  within 
other  branches.  An  auxiliary  to  Systematic 
Theology  of  special  significance  is  found  in  the 
Philosophy  of  Religion.  Of  the  several  branches 
named.  Christian  Dogmatics  is  so  far  central 
and  prominent  as  often  to  be  styled  Systematic 
Theolog}'.  Being  free  to  gather  its  evidence 
from  ever}'  field,  and  aiming  to  present  in 
organic  form  the  whole  doctrinal  content  of 
the  true  religion,  it  conunands  in  the  field  of 
theology  the  maximum  intellectual  interest. 

In  Practical  Theology  the  leading  branches 
are  Liturgies,  Homilctics  and  Pastoral  The- 
ology'. The  last-named  is  of  wide  compass,  in- 
cluding besides  the  general  theme  of  pastoral 
care  such  subsidiary  branches  as  Catechetics, 
Ecclesiastical  Polity,  Ecclesiastical  Discipline, 
and  Theory  of  Missionary  Work.  Recentfy  the 
interest  in  sociological  study  has  created  a 
inotive  to  subjoin  a  branch  which  might  be  en- 
titled Christian  Sociology. 

Prominent  Stages  and  Representatives. — 
In  the  broad  view  three  great  epochs  in  the 
progress  of  theology  are  distinguishable, 
namely,  the  Greek,  the  Latin  and  the  Modem. 
The  fast  miriit  also  be  called  with  relative 
propriety  the  Protestant,  since  the  motive-power 
for  its  developments  has  been  supplied  in  large 
part  from  within  the  domain  which  bears  that 
title.  Tlic  development  of  the  Latin  t>'pe  was 
in  i>art  contemporary  with  the  shaping  and 
manifestation  of  the  Greek  hrpe;  still  the 
fomer  appears  clearly  second  m  order,  since 
its  fnltinf  stages  were  rnidironous  with  the 
ailminating  stages  of  the  latter.  Greek  theology 
had  run  its  roiirsf  and  come  essentially  to  a 
standstill  before  the  more  characteristic  sys- 
tems of  Latin  theology  were  elaborated  by  the 
mediaeval  scholastics.  The  two  luidoubtedly 
had  very  moch  in  oonnnoa.  The  same  great 
creeds  were  acknowledged  in  the  Latin  as  ob- 
tained  in  the  Greek  division  of  Christendom, 
and  the  dot^matic  grounds  which  were  alleKecl 
ultimately  for  the  severance  of  fellowship  were 
of  subordinate  import.  Still  Greek  theologv 
stood  in  measurable  contrast  with  Latin.  It 
took  on  the  whole  a  more  genial  Tiew  of  the 
divine  rebtion  to  the  non-Christian  world.  It 
was  less  inclined  to  a  sombre  conception  of 
man's  native  guilt  and  moral  imi»olency.  It  ac- 
centuated to  a  special  degree  tin-  ihoir.:lit  of  a 
divine  incarnation  and  of  the  intimate  connec- 
tion bet\\een  God  and  man  provided  for  by 
means  of  the  ineamatioa.  The  same  thought 
was  by  no  means  foreign  to  Latin  theology, 
but  in  its  domain  it  was  piven,  relatively  speak- 
ing, less  orominence.  since  it  was  made  to 
share  the  field  with  tlx  t'rcafly  emphasized  con- 
ception of  divine  rulership.  The  standpoint  of 
the  one  affiliated  with  a  mystical  theory  of  an 
interior  life;  the  sundpoint  of  the  other  WM 
more  legal  and  governmental.  Both  admitted 
the  ideas  of  pric'^tly  mediation  and  sacramental 
ctiicacy,  at  least  after  the  initial  stage;  but  it 
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accorded  with  the  Rmius  of  Latin  dMoloRjr  to 
work  out  the  roo«t  conaummaic  exprcttion  of 
these  ideas  in  a  thoroughly  elaborated  hierarcU* 
cal  and  lacraBental  syttem.   In  the  one  ai>- 

thority  came  to  he  regarded  ai  specially  resi- 
dent in  the  crcc<ls  and  formiilarics  of  the  past, 
in  the  other  Kr^  'i  pruniinmcc  came  to  Ik-  as- 
siKHcJ  lo  the  hitrarrhv,  atnl  especially  lo  iis 
head,  a^  the  pcTpt  iual  « mlMxiimcrU  of  infallihlc 
authority  WhiU-  this  Hnc  of  contrasts  may 
legitimately  br  aiVirmed,  it  is  lo  Ik*  understood 
that  on«  and  another  pNoint  of  difft-rcnce  cannot 
be  talon  too  sthct^^  since  in  neither  the  Latin 
aor  the  Greek  domain  was  theological  thtnldng 
entirely  uniform  or  homoK'< m-i  iis. 

The  Protestant  cr.i  was  initiated  in  a  revi- 
sion of  the  pritKiplf  of  atiihoniv  which  had 
been  transmitted  in  Lalui  Christianity;  and  a 
fundamental  feature  of  the  theological  activity 
of  that  era  has  consisted  in  carr>inK  out  this 
revision  to  its  logical  results.  Ori^nal  Trotcs- 
taolimi  accepted  in  common  with  the  Latin 
commtuiion  ttte  Rreat  outlines  of  doctrine  con- 
tained in  the  ancient  creeds,  especially  the 
Niccnc  and  the  (  haliedonun  P.nt  it  accepted 
them  upon  a  revi-nl  Im^is  What  wa>  that 
basis?  In  the  last  analysis  it  must  he  defined 
as  the  principle  of  free  rational  induction,  in 
opposition  to  the  principle  of  judicial  determi- 
nation liy  official  authority.  The  primaiy  aM>('-'l 
was  indeed  to  tlie  scripiural  content  and  to  the 
doctrine  of  justification  by  faith.  But  since  nq 
infallible  tribunal  was  set  over  the  Scripnire>, 
the  appeal  thereto  amounted  practically  lu  a 
transit  r  1  III  e  of  the  main  emphasis  ti>  the  free 
rational  process.  As  respects  the  df)ctnne  of 
justification  by  faith,  it  looked  eMdenily  in  the 
same  direction,  since  ii  profoundly  quaUAed  the 
necessity  of  priestly  mediation  or  of  depend- 
ence upon  the  hierarchy.  The  assertion  of  this 
revised  conception  of  authority,  it  is  needless 
to  say,  was  not  desi^nt  I  to  inii>lv  any  challenge 
lo  the  idea  of  supernatnr.tl  rt  velation  L^>^■lc- 
ally.  too.  the  I'mteslant  principle  involves  no 
necessity  to  challenge  that  idea  \\  hat  it  shuts 
out  is  official  monopoly  of  n  velation  and  au- 
thoritative dctcrmiaationof  iu  import  byoflkial 
prerogative,  fn  «bee  of  this  it  wstatls.  as  the 
proper  ground  of  iheolnincal  convictions,  free 
rational  induction,  an  induction  which,  to  be 
properly  carried  out.  must  take  full  account 
of  the  data  of  history,  reason  and  experience. 
I  !ir  advocates  of  the  I'rotestant  principle  ad- 
mit the  great  ditViculiy  of  the  task  of  ideal 
thcolofncal  constniction  oM  the  basis  of  AM 
principle:  hut  it  is  their  conviction  that  excmp* 
Oon  from  the  bhor  of  a  tlioroMgh-froing  iaduC' 
tion  ought  not  tn  he  sought  in  the  refigiottS 
sphere  any  more  ili.in  in  other  spheres  The 
■edlitiy  of  relief  III  the  attachment  of  tnfalli'  K' 
authority  t<i  some  perpetual  office  in  the  <  liiirch 
ihey  re^tard  as  (|Uile  useless  .in<l  mistaken, 
since  it  ts  less  difficult  to  accredit,  on  the  lasis 
of  histor>-.  rc.l^on  .tnd  cxperirnce,  any  worthy 
element  of  bebe(.  than  it  i^  to  prove  the  con- 
linuous  existence  of  an  infallible  tribimal 

in  a  closer  review  of  the  projire-^  of  the- 
olo|r>  It  would  be  necessary  t«>  turfu  r  a  number 
ul  siyri! til  unt  development^  in  each  oi  the  treat 
cpo<  hs  ntf  iiti> iiifd  Vi  riiuiit  wr»iilii  nerd  to  (le 
ttkrn   <it    file    I    iul!aillH'~   ol    the   (.iriy  Alex- 

nmlrian.  the  i  appadiH  iaii.  the  later  Alexandrian 
and  the  Antinciuan  schools  in  ihefireclc  tlwrch. 


In  relation  to  the  Latin  Church  alleodon 
would  need  to  be  given  to  the  lon|^  faastorr 
of  the  antithesis  between  Augosiinmn  and 
anti-AttKaitiMaa  tendcncic*;  lo  ih«  strmrie 
between  Jansenism  and  Jesuittam :   to  me 

conflict  between  Gallicanism  and  I'liramontan 
i-m.  W  ithin  the  I'rotcstanl  domain  there  wuuld 
Ik.'  occasion  to  consider  the  early  creative  pcnod 
of  the  Lutheran  theoluRy ;  the  schol.i>tic  prrirti 
in  the  17th  century:  the  Pietistic  and  Kattotial- 
istic  movements  in  Germany ;  the  impitcation  of 
Lutheran  theology  with  successive  pKiloeopliics 
since  tlie  dawn  of  tlic  l&h  centtiry;  iW  con- 
troversies between  Cafvioism  and  Armintao* 

ism;  the  contrasts  between  High  (Tiurch.  Low 
Ihurch  and  Broad  1  hurch  p.irtie*  in  the  Aiirfli- 
can  Establishment,  ihe  ui^r  reai  hmn  tenden- 
cies liorn  of  the  W  esleyaii  rcMval;  the  initiati«4i 
in  (icrmany  of  the  great  mi>v<  ment  ot  biblical 
cnticism  and  its  extension  to  oilier  coootxics; 
and  the  rise  and  influence  of  the  RiiachiaB 
theology. 

Among  theolojrical  writers  eminent  for  their 
representative  position,  or  Ureadth  <ii  inrturnce. 
or  l>oih.  we  may  specify,  m  the  tireek  Cliurch, 
Orij^en,  Athanasius,  Basil.  C>rek;or>  N'a/ian/cn. 
Orcgory  of  Nyssa,  Cynl  of  Alexandria,  TheCH 
doret  and  John  of  Damascus;  in  the  Latin  or 
K'oman  CTiurch  Augusltnc.  Anselm.  Peter  L«Mn- 
l.ard,  Alexander  Hales.  Alhertus  Mign«s» 
Thomas  Aquinas,  Bonaventura,  Duns  Scotov 
Siiarez,  Bellarmin.  Petavius  and  Perrone;  in  the 
Lutheran  <  luirc  h.  Luther.  Melanchtbim,  i  hem- 
nitz,  (icrharii  -ind  Schleierm.irher ,  in  the  Re- 
formed Church  on  ihe  t  oninutit.  /\Mnk;li.  t 
vin.  Bullinger,  Turretin.  and  .\rmiiiius.  tn  Kng- 
Und  and  utr  dependencies.  Hooker  (.lulling* 
worth.  Pearson,  Bull,  iiaxter.  Owen.  Hcnr^ 
Butler,  Wesley  and  Edwards. 
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ical  Propcdeii!t<  >  :  Allen.  '  The  Cootinaity  of 
Christian  Thought';  Fisher.  'History  of  dufc»> 
tian  IXx-trine*:  Hagenhach.  ^Manual  of  K)oc» 
irinal  Histof>^:  Harnack.  'HistOiyof  Dofpna*: 
Loofs,  'S>-mbolik' ;  Schaff.  H'reeds  of  Christen- 
dom' ;  Sheldon.  '  History uf  Christian  DtKiriiw' ; 
Dillmann.  '  Handhiich  cler  alttestamentlicbeo 
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Adencv.  'Theology  of  the  .Mew  Test.inunt'; 
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mann,  *Lchrhucfa  der  neutesiamcniKlien  IW 
ologie';  Stevens.  'TheoWwy  of  the  New  Tr«i»> 
ment*:  Weiss.  'Biblical  Theology  of  the  New 
T- st.imeiii '  ;  Ilovon,  '  1  >ngmatii]ue  Clirrtienne*; 
Brown,  'Christian  Thec.|ot;v  in  Outline'; 
(.  iarke,  'Outline  of  Chtisti.-in  Thet>lrvy '  ;  iVr- 
ricr,  'System  of  tlinstian  Doctrine',  '  Heiancl^ 
'Lehrbuch  der  kathohschcn  Doftnutik*;  Hw|m« 
'Systematic  Theokucy*;  Kaftan,  'ikfmntii*; 
Martensrn.  'lliHstian  Dogmatics*:  ManrMT. 
'Theological  Kssays*;  Miley,  'Systematic  The- 
olowy';  Nitfsch,  'Lehrbuch  der  c\-aii8eii<ch<ti 
lK»gmattk'.  I'oih.  '<  ompenditmi  of  tTirrsi-.an 
Theolov;y'.  Hits, III.  '  The  D"Clrine  of  Justifiv-a 
tion  and  Kernin  i!  ai  on '  .  Shedd,  'DogmatK 
Theology*  -  Sheldon.  'System  of  Christian  Ikx- 
trine*  :^mith.  *Sy>t«m  of  ClttistiMi  TWola«v*. 


Digitized  by  Google 


THEOPHRASTUS  —  THSOSOPHY 


•IT 


Stearns.  * Prcscilt43lnf  Theology '  ;  Stronp,  'Sys- 
tematic Theology' ;  van  Oostcrzie,  'Christian 

Dognaiici.* 

Henry  C  Sheldon, 
Profetsor  of  SftitmaHe  Theology,  Boston  Uwi' 

Versity. 

THEOPHRASTUS,  Greek  ohilosophcr: 
C  2)72-267  B.C. ;  was  a  student  of  Plato  and 
successor  to  Aristotle  as  head  of  the  Peripatetic 
SCbuol  ui  phttoKiphy.  He  conducted  the  school 
with  miich  focceu  tor  35  years,  and  was  highly 
honored  at  home  and  abroad.  He  was  greater 
interested  in  natural  history  and  won  renown 
for  his  writings  on  botanical  subjects.  His 
'Histor>'  of  Plants'  and  'Theoretical  Botany' 
arc  preserved  as  also  are  fragments  of  his 
worn  on  <Mineralo«y,*  'Fire,'  etc  His  best 
known  woric  is  <C!naracters,>  a  scries  of 
dutches  wMdi  has  repeatedly  been  translated. 
Consult  Zcller,  E.,  'Aristotle  and  the  Earlier 
Peripatetics'  (Eng.  trans.,  London  W)7); 
Gompcrz,  T.,  'Greek  Thinkers'  (Vol.  IV,  Eng. 
trans,  by  Bcrr>',  New  York  l'>12)  and  others. 
An  especially  notable  edition  of  'Characters* 
is  that  of  the  Leipxig  Philological  Society 
(1897). 

THBORBM.   See  Geometry. 

THBOSBTICAL  MECHANICS.  See 
IfacHAmcs. 

THEORY  OF  ASSEMBLAGXS.  Sec 

ASSEMOLAUES,  GENERAL  THEORY  OF. 

THEORY  OP  CURVES.  See  Cuim  m 

DOUBLF.  rttR\  ATURE. 

THEORY  OF  EQUATIONS.  Sec  Equa- 
tions, fjl  NMkAL  TlIKOKV  OK. 

TU&ORY  OF  FUNCTIONS  VARIA^ 
BLB.  See  Complex  Vabiasle,  Genual  Th»> 

onr  OF  FuNciio.vs  of. 

THEORY  OF  GROUPS.  See  Groups, 
Thbory  op. 

THEORY  OP  NUMBERS.  See  Num- 
bers, Theory  of. 

THEQRY  OP  PROBABILITT.  See 

PaoBABiLiTY,  Theory  of. 

THEORY  OF  SURPACB.  See  Surface, 
Theory  of. 

THEOSOPHY,  as  its  Greek  derivatives 
signify,  means  Divine  Wisdom'— wisdom  con- 
cerning God.  It  is  that  general  system  of 
thought  which  has  appeared  in  all  ages  shaping 
itself  in  one  form'  and  another  and  which  has 
attempted  to  explain  the  nature  of  God.  the  uni- 
verse and  man's  relation  thereto.  ,\muiig  the 
Orientals  it  is  conspicuous  in  the  philosophic 
systems  of  Ghina,  India  and  Egypt.  It  is  seen 
in  the  works  of  the  Gnostics,  the  Neo-Platon- 
ists  and  the  Cahalists,  and  in  the  specniations 
of  Bohme.  SchdliOK.  Eckhart  and  in  the  teach- 
ing of  Kapila  and  Snankaracharya,  TythaKoras 
and  Plato,  Valentinus  and  Plotinus,  Siinon 
Idagus  and  ApoUonius  of  Tyana,  Paracelsus 
and  Bruno.  It  represents  a  body  of  tradition 
which  has  been  preserved  from  earliest  times 
and  is  not  only  fonnd  in  the  pUlosoplhtc  and 
.speciilalive  writings  of  those  above  mentioned 
and  many  others,  but  has  been  taught  from  lime 
to  time  liv  siindn,-  religious  and  mystical  orders, 
—  in  the  Far  East  by  the  (iiirus  and  Initiates, 
and  in  Greece  by  the  various  schools  of  the 
taysteries.  During  the  Middle  Ages  traces  of 
the  teadiing  are  to  he  ioond  in  Masomy  and 


Medieval  Mysticism,  and  later  in  the  Order  of 
Kosicrucians,  and  it  has  at  all  times  comprised 
the  esoteric  Side  of  the  great  religions  of  the 
world. 

The  Theosopfaical  8ociety.r— In  modem 
times  this  name  is  given  to  an  amalgam  of 
occult,  Indian  and  modem  spirittmltsm  nude 

by  a  riussian  named  Helena  Petrovna  Blavatsky 
(q.v.)  who,  on  17  Nov.  1875,  aided  by  Col. 
Henry  Steel  Qlcott  of  Xcw  York,  i\niiidcd  in 
that  city  the  Theosophical  Society,  and  modern 
dKOSopnical  thought  owes  its  origm  and  propa- 
ganda to  the  writings  and  efforts  of  herself 
and  her  colleagnes  in  this  society.  The  objects 
of  the  soctcty  as  originally  declared  were  to 
collect  a  Hbrary  and  diffuse  information  con- 
cerning secret  laws  of  nature.  Later  these 
objects  were  remodeled,  and  as  now  framed 
are: 

1.  To  form  a  nucleus  of  the  universal 
brotherhood  of  htmianity,  without  dtttincdon  of 
race,  creed,  sex,  caste  or  color. 

2.  To  encourage  the  study  of  comparative 
religion,  philosophy  and  science;  and 

3.  To  investigate  the  unexplained  laws  of 
nature  and  the  powers  latent  in  man. 

"Assent  to  or  sympathy  with  the  first  of 
these  objects  ret^uired  for  membership,  the  re- 
maining two  bemg  optional  and  intended  to 
snbserve  the  first  The  society  has  no  dogmas 
or  crccil,  is  entirely  non-sectarian,  and  includes 
in  its  membership  adherents  of  all  faiths  and 
of  none,  exacting  onlv  from  each  mernlier  the 
tolerance  for  the  beliefs  of  others  that  he  would 
wish  them  to  eidubit  toward  his  own.  Their 
bond  of  union  is  the  profeaiion  of  a  com- 
mon belief,  but  a  common  search  and  aspiration 
for  truth.  They  hold  that  truth  should  be 
sought  by  study,  by  reflection,  bv  purity  of  life, 
by  devotion  to  high  ideals,  ancf  they  regard  it 
as  a  prire  to  be  striven  tor,  not  as  a  dogma  to 
be  imposed  by  authority.  Tfiey  consider  that 
belief  should  be  the  result  of  individual  study 
or  intution,  and  not  its  antecedent,  and  shotdd 
rest  on  knowledge,  not  on  assertion.  They 
extend  tolerance  to  all,  even  to  the  intolerant, 
not  as  a  privilege  they  heMnw,  \m\  as  a  duty 
they  perform,  and  they  seek  to  remove 
ignorance,  not  to  punish  it.  They  see  every 
religion  as  an  expression  of  the  Divine  Wisdom, 
and  prefer  its  Study  to  its  condemnation,  and 
its  practice  to  prasd3rtism.  Peace  is  their 
watoiword  as  tmth  is  their  aim.»  *There  is 
no  religion  hipber  than  Truth"  is  the  motto  of 
the  society.  The  >.;etieral  headejviarters  of  the 
society  are  at  Adyar.  Madras,  India,  the  resi- 
dence of  Colonel  Olcott,  its  president-founder. 

Its  Aims.~~\\.  is  stated  that  in  the  founda- 
tion of  the  Theosophical  Society  and  in  the 
writing  of  her  various  woncs,  Madame 
Blavatsky  was  directed  and  aided  by  certain 
l  astern  adepts  or  sages,  whose  pupil  she  had 
ht-eii  fnr  many  years,  and  that  the  pnn'occ  of 
the  movement  was  to  stem  the  tide  of  material- 
ism and  agnosticism,  which  dwn  threatened  to 
engulf  the  thou^t  of  the  ag^  and  to  stimulate 
transcendental  research.  Doubtless  the  fullest 
and  the  most  authoritative  statement  of  thfe 
ends  which  the  modem  theosophical  movement 
were  intended  to  arromplish  is  to  lie  found  in 
the  following  letter  written  by  one  of  those 
adepts  to  one  of  his  Western  pupils : " 

*You  can  do  immense  good  by  helping  to 
give  the  Wcslera  nations  a  secnre  basis  upon 
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which  to  rcconstnicl  their  crumblint:  faith. 
And  what  they  ticcd  is  the  evidence  that  Asiatic 
psychology  al' in  >iipplics  liive  this  and  you 
will  confer  happnu  of  mind  i>n  th<-ii!vands. 
.  .  .  This  t«  ilu-  moment  to  giiidr  ihc  re- 
currcnt  impuUe  which  tnuM  soon  come,  and 
wUch  wttl  push  the  age  toward  cxtmnc 
ftbdan,  or  drag  it  back  to  ettreme  uoerdioul- 
nm,  if  k  it  noi  lead  to  the  primitive  ioal> 
sattsfyiw  pUkMMlQr  of  the  Ary-ans.  .  .  . 
Vou  and  your  coUcagu*'^  may  help  to  furnish 
the  matenaU  for  a  lue.kJ  universal  reliRiuus 
philo&ophy :  one  imprik'nable  to  scientific  as- 
sault, because  itself  the  finality  «>f  absolute 
science:  and  a  rcil^on  that  is  indeed  worthy  of 
the  name  Stnee  it  tacludes  the  relations  of  man 
plvvcal  to  nun  fncbical,  aad  oi  Um  two  to  aU 
that  it  atwvc  and  bdow  •dMOi.  .  .  .  Itt 
(the  society's)  chief  aim  is  to  extirpate  current 
superstitions  and  skepticism,  and  from  lont;- 
sealcd  ancient  fountains  to  draw  the  proof  that 
man  may  shape  his  own  future  destiny,  and 
know  for  a  certainty  that  he  can  live  hereafter.* 
Since  then  a  considerable  literature  has  sprung 
up  within  the  society  which,  it  is  beheved,  has 
to  no  slight  extent  influenced  the  thought  of 
Ae  doshif  decadet  of  the  19th  century  and 
made  possible  the  almost  popular  interest  in  the 
unseen  world.  Amone  the  leaders  of  dw(^ 
sophical  ih'.'UK'ht  af:<r  tb<  death  of  Madame 
Blavatsky  wen-  Mrs  \i;iite  ik-ant,  C.  \V. 
Leadbcaier.  A  I'  Sinncit  and  d  R.  S  Nfcad. 
-—Mrs.  Ik-sant  bein^  Madame  lJlavai-k\'s  -nr- 
CCSSor  in  the  esoteric  as  well  as  in  the  exoteric 
work  of  ihc  society.  Through  the  writino  of 
these  theosophisu  the  so-called  tlieoaopliiGal 
theories,  which  for  ocntnriet  have  teemed  vasoe 
and  speculative,  betides  being  greatly  amplified, 
ha\e  been  presented  in  a  form  mere  definite 
than  at  atfy  other  time  in  the  history  of  such 
thought,  the  leachitiKs  now  n<>  lon^^cr  restinR 
upon  tradition  and  intuition,  if  indeed  thev  ever 
did  wholly  so.  but  larjgely  up<in  investii-atmns 
made  into  the  supra-physical  realms  of  nature 
by  highly  devctopcd  men  whote  mined  powers 
enable  them  to  retpond  sympatheticalhf  to 
vibratians  of  a  finer  order  than  Ukmc  whidi  the 
normal  man  is  able  to  tCllte.  and  to  come  thus 
into  conscious  relations  with  subtler  rcioons  of 
nature  within  and  exietidiiiw:  \  astlv  beyond  the 
physical  world.  The  iraitnng  whereby  these 
power*  are  trained  is  l>eKun  in  the  esoteric  de- 
partment of  the  Theosophical  Society  and  falls 
more  especially  under  jts  third  object,  which 
dealt  with  the  nnexplained  laws  of  naliwe  and 
the  powers  latent  in  man. 

FiiailanMatal  Principlca.— Aamig  lh€  facit 
asserted  by  s»>me  iheosf>i*ical  writers  as  being 
known  |.i  i!irni-i  !\ <■■•  and  capable  f  vcrificati  n 
by  those  who  arc  ^mHihw:  I"  make  the  iKxcssary 
sacrifices  to  nam  the  reiUjiired  p  >wer>>  are  <a) 
the  cjuttcnce  ut  a  tew  hiKhly  e\olM<)  men, 
called  Adepts  or  Masters -- not  solely  of  any 
one  nation,  hut  of  any  ol  tlie  advanced  nauons 
who  have  gained  ibrsc  diviiM  powers  in  their 
fulhiess:  that  they  exist  now  a«  in  the  pati: 
that  they  arc  subvtantully  omnisdenl  u*  far 
84  the  I  »ws  and  conditions  of  >nr  own  solar 
s>  ktrm  extend,  and  that  tlicit  luwh  staure  of 
ro^r.  >  rti'  '".  •.  'lirin  to  a«i\ .tin  emrn*  bfAi^nd 
tiniJit  '  iiii  i'ins.  l(Ut  that  llie\  nI  ihrir  •  «n 
firr  Will  have  <h<»*en  to  remain  m  i^i  h  wiih 
hununi'\  in  pht^eal  in«4rtt4ln«n,  ilut  they  m.iv 
•id  us  tu  cvoltttMin;  ihat  it  it  frum  the  hrmhrr- 


hood  of  these  Rreat  adepts  that  fmm  Tirrw  t'- 
time  hiive  come  into  the  <>u!cr  world  the  icrrat 
world  teachers  and  that  in  their  keeping  h.*- 
I>een  the  Wisdom-tradition,  which  in  ever>  asr 
they  have  caused  to  be  expressed  in  suitable 
form;  that  there  have  always  been  popUt  of 
these  mcu,  and  that  theosophical  teacMflB  M 
published  to  the  world  to-'day  at  their  instipa- 
tiott  and  thnmgh  a  few  of  their  pupils;  (b) 
the  existence  ol  a  very  subtle  order  of  maitet. 
far  finer  than  ilie  ether  which  transmit*  ti4:hj. 
upon   which  is  impressed  phoi..^raphicaii> .  »<■ 
to  ipeak.  ill  the  form  of  living  pictures,  every 
scene  or  happeiiiiiK,  however  Kreat  or  smali 
which  has  ever  occurred  from  the  very  bcvo- 
ning  of  things  and  throughout  the  extent  of 
the  univerte:  that  to  thit  tuhile  aaierial  haa 
been  given  the  name  of  the  Akashic  Records, 
or  the  Memory  of  Nature;  that  not  only  i>>r^ 
the  trained  observer_who  ha»  aiqinrcii  the 
power  of  sensing  these  i  iidiiions  of  the  subtler 
nu<liiiTn  of  the  universe,  or  of  responding  *>Tn- 
pathetically  to  its  vibrations,  jff  vivuily  rhe 
particular  occurrence  to  which  he  turns  hi« 
attention,  but  he  ktors  and  fetis,  etc  jost  as 
did  the  actors  in  aiqr  parttctilar  event  which 
mav  be  under  review,  perceiving  their  thoughts 
ana  feelings  as  well  as  seeing  and  hearing  the 
outward  ct>nditions  of  the  scene;  that  thus  he 
can  acniraiely,  in  pr  ip  iri:on       his  powers  of 
observation,  perceive  at.\'  O'  currence  of  ihe  past, 
no  n;. liter  VNhe:i  it  iv.w  h.ivc  happenetl.  and  id 
this  way  can  know  the  true  events  of  history; 
that  he  may  also  direct  his  vision  to  any  pction 
in  the  life  of  a  planet  and  trace  out  its  variont 
evolutionary  processes,  and  that  he  may  ihat 
enter  a  Itinitlcss  field  of  observation  whcrem 
be  nay  learn  at  first  hand  of  the  ducnrer  laws 
of  nature;  (c)   that  by  the  excrri«e     f  their 
hiRhly  evolved  powers  the  Adept".     r  Nf.i»frrs 
of  Wisdom  can  m.\ke  definite  evpertmental  re- 
search into  the  Akashic  Records  in  quite  as 
real  a  sense  as  the  phywist  makes  his  investi- 
gations within  the  physical  world,  and  that  they 
are,  with  ihe<»e  and  other  powers  possessed  by 
them,  enabled  to  ascertain  and  teadi  certain 
general  principles  as  definite  facts,  all  of  whick 
are  now  and  have  ever  been  known  to  tbcHk 
and  very  many  of  said  facts  have  to  a  tirnrr  or 
Ie*s  extent,  been  proven  hy  the  invcsturanon* 
of  those  ol  their  piipiU  who  haM   fitti  i!  tHn-!- 
sel\es  to  .!o  siuh  «  'fk      In    "  I  '  l    Si  ;rr 

trine  Madanoe  liiavatsky  mentions  three  soch 
prir  tpi,  s  n  being  the  fimJannitsIt  of  ihauae 

phy;  »*>«y  ^ 

I.  An  Omnipresent,  Eternal,  Boundless  asrf 

Immutable  Principle,  on  which  aH  spccuhniea  is 
imtmssible.  since  it  transcends  the  power  of 

human  conception  and  can  only  he  dwarfed  by 
any  human  expre«.sii>n  or  simihtude.  It  u 
bevond  the  ran^c  .<n  I  reach  Off  thOM^hl'^M* 
thinkable  and  unspeakable 

2  The  Ktemity  of  the  I'nivcrsc  tn  f.  f.-  a-  i 
boundless  plane;  penodically  "the  t.ia>]gnMmd 
of  numberless  universes  incessanthr  mnnfeslmK 
Mid  disappearing*  called  "the  maaifctang 
ttars,*  and  the  "sparks  of  Eternity* 

i  The  fundamental  identity  of  all  mmiIs  wtlk 
the  I  nner>al  (>%er-S<iul,  the  latter  being  it*rlf 
an  aspect  ol  the  I'nknown  Kuot;  and  rhe  c»Mi- 
Kators  jn Ik'rim.iff  i"i  e\ery  soul  —  a  «park  ol 
ihr  former  t)ir..:ii.h  the  cycle  of  incarnatsoik 
or  necessity,  in  accordance  with  cyclic  and  Kat^ 
■nc  law.  diinng  the  whole  ittm 
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CotmogeneBts.— According  to  the  theoso- 
phtst  all  manifestatioti  has  it<;  origin  in  the  Ab- 
solute, of  whom  naupht  can  be  said  save  that 
•He  is.**  As  Mrs.  Besaiit  tloqucntly  describes 
it  in  *Thc  Ancient  Wisdom,'  "Coming  forth 
from  the  depth  of  the  One  Existence,  from 
the  One  beyond  atKtfioaght  and  all  speech,  a 
Lopos,  by  imposing  on  himself  a  limit  ciraim- 
scribinfr  voluntarily  the  ranpc  of  His  own  Being, 
becomes  the-  Manifested  God,  and  tracing  the 
limiting  sphere  of  His  activity,  tlius  outlines 
the  area  of  His  Universe.  Within  that  sphere 
the  Universe  is  hmn,  is  evohred  and  dies;  it 
lives,  it  moves,  it  has  its  beinur  in  Him;  its 
matter  is  His  emanation;  its  forces  and  energies 
are  currents  of  His  life;  He  is  immanent  in 
ever>'  atom;  all-pcrvading;  all-sustaining,  all- 
evolving;  He  is  its  source  and  its  end,  its 
cause  and  its  object,  its  centre  and  circum- 
ference ;  it  is  built  on  Him  as  its  sure  founda- 
tion, it  breathes  in  Htm  as  its  endrcKn^  space; 
He  is  in  everything  and  everything  in  Him. 
Thus  have  the  sages  of  the  Ancient  Wisdom 
t.nipht  us  of  the  beginning  of  the  manifested 
worlds.  From  the  same  source  we  learn  of  the 
sclf-unfolding  of  the  Logos  into  a  threefold 
form;  the  First  Logos,  the  Root  of  all  Being; 
from  Him  the  second,  manifesting  the  two  aS'- 
pccts  o£  life  and  form,  tlie  primal  dualitjr,  mak- 
uw  tile  two  poles  of  nature  between  which  the 
u  er>  of  the  universe  is  to  ^r  woven — Life-Form, 
Spirii-Matttr,  Positi\ e-W  i^ative,  Active-Recep- 
tive, F.Tthcr-Mothcr  oi  (lie  worlds.  Then  the 
Third  Logos,  the  Universal  Mind,  that  in  wliich 
all  archetypically  exists,  the  source  of  bcoifl^ 
the  fount  of  fashioning  caeigies,  Iht  tremirs- 
hoose  in  which  are  stored  tip  all  tiie  anJieljipal 
forms  which  are  to  be  brought  forth  and  elabo- 
rated in  lower  kinds  of  matter  during  the  evolu- 
tion of  the  universe.  These  are  the  fruits  of 
past  universes,  brought  over  as  seeds  for  the 
present.*  From  the  Third  Lo^s  comes  forth 
the  seven  Great  Logoi,  sometimes  called  tlie 
Seven  Spirits  before  the  throne  of  God;  and  as 
the  divine  outbrcathing  pours  itself  ever  further 
outward  and  downward,  from  each  of  these  we 
have  upon  the  next  plane  Seven  Lcuioi  ^isn, 
toffcther  making  up  on  that  plane  49.  Omit- 
litiy  the  detail  of  intermediate  hierarchies,  it 
is  said  that  to  each  of  these  49  Logoi  belong 
millions  ui  solar  systems,  each  energized  and 
controlled  hy  its  own  solar  Logos.  Thus  the 
difference  is  vast  between  the  Great  Logoi,  the 
Trinity  standing  next  to  the  Affsolute,  and  the 
LoROS  of  a  sitigle  solar  sy.stcm,  thouKh  the 
latter  is  far  greater  and  more  suhlune  than 
mankind  has  ever  yet  conceived  the  Deity  to 
he.  It  is  said  that  what  happens  tt  Che  ban- 
ning of  a  solar  system  (sucn  as  mu  own)  is. 
allowing  for  certain  obvious  differences  in  the 
surrounding  conditions,  identical  with  what 
happens  at  the  reawakeninK  after  one  of  the 
great  periods  of  cosmic  rtst.  Before  a  solar 
system  comes  into  existence  we  have  ot\  its 
future  site,  .so  to  speak,  nothing htit  the  ordinary 
conditions  of  interstellar  space,  that  is,  the 
seven  sulidivisions  of  the  lowest  cosmic  or  imi- 
versal  plane.  These,  from  the  viewpoint  within 
our  system,  are  identical  with  the  matter  of 
the  highest,  or  the  atomic  sui/planes  of  each 
of  our  planes.  Upon  tliis  matter  is  poured  out 
the  energy  of  the  third  aspect  of  the  Logos  of 
the  system,  called  the  Third  I^gos,  resulting 
in  Ae  quickening  of  the  vitality  which  pervadi;s 


all  matter,  so  that  when  electrified  by 'it  the 
atoms  of  the  various  planes  drvelop  all  sorts 
of  previously  latent  attractions  and  repulsions, 
and  enter  into  combinations  of  all  kinds,  thus 
by  degrees  bringing  into  existence  all  the  lower 
subplanea  of  each  plane,  that  is,  the  »x  planes 
beloir  the  atomic  rabplane,  tmtil  we  have  before 
us  in  full  action  the  marvelous  complexity  of 
the  seven  planes  of  n.itnrc  and  their  respective 
seven  subdivisions  as  tluy  exist  to-day.  These 
planes  represent  both  the  physical  and  the  un- 
seen parts  of  the  system,  th.  former  being  its 
most  densified  phase  and  each  plane  of  the  lat- 
ter being  made  up  of  matter  of  a  gradual^ 
ascending  scale  of  fineness.  These  planes  are 
called  respectively,  (1)  the  physical  plane.  (2) 
the  astral  plane,  the  mental  plane,  (4)  the 
buddhic  plane,  (5)  the  nirvanic  plane,  (6)  the 
paranirvanic  plane  and  (7)  the  mahaparanir* 
vanic  plane,  each  bein^  a  definite  region  of  the 
system,  and  Aeir  various  sidtdivisions  appear- 
ing in  a  general  way,  the  same  as  the  subdivi- 
sions of  the  matter  of  the  physical  plane, 
namely,  as  solids,  liquids,  gases  and  four  states 
of  ether.  The  matter  of  the  subtler  planes, 
however,  is  permtahlc,  one  order  freely  inter- 
penetrating another  and  all  extending  both 
within  and  without  the  physical.  The  properties 
of  each  plane  are  also  said  to  have  an  additional 
dimension  to  the  one  next  preceding  it  in 
density.  Thus  the  physical  plane  having  three, 
the  astral  has  four,  the  mental  five,  anti  so  on. 
As  stated,  the  highest  or  seventh  subdivision 
of  each  plane  is  the  atomic  matter  of  that  plane, 
that  is,  IS  homogeneous  and  cannot  be  further 
•nbdivided  without  jundcrgoing  an  entire  dumm 
of  properties.  Thus  in  breaking  up  the 
mate  physical  atom,  it  assumes  the  properties 
of  the  matter  of  the  complex  lowest  subplane 
of  the  antral  plane;  in  breaking  up  the  astral 
atom  it  becomes  of  the  lowest  grade  of  matter 
of  the  mental  plane,  and  so  oa  After  the  mat- 
ter of  all  the  subptanes  of  the  system  is  by  die 
action  of  die  Third  Logos  formed  and  i^lied, 
tlxere  is  poured  out  upon  it  the  energy  of  the 
second  aspect  of  the  Logos  of  the  system, 
called  the  Secotsd  Loijos,  and  is  <;ome;imes 
known  as  the  monadic  essence.  The  effect  of 
this  outpouring  is  to  build  the  forms  of  the 
seven  kingdoms  of  nature — the  three  elemen- 
tal or  pre-mineral,  the  mineral,  tiie  vegetable,  • 
the  animal  and  the  human.  On  the  downward 
arc  of  its  mighty  curve  this  monadic  essence 
simply  aggregates  round  itself  the  different 
kinds  of  matter  of  the  various  planes,  so  that 
all  may  he  accustomed  and  adapted  to  act  as 
its  vehicles;  but  when  it  has  readied  the  lowest 
point  of  its  involution  or  immeshing  in  matter 
and  turns  to  begin  the  grand  upward  sweep  of 
tVOlwtUm  toward  divinity,  its  object  is  to  de- 
velop consciousness  in  each  of  these  grades  of 
matter  in  turn,  liegituiinR  with  the  physical  — 
the  lowest.  \\  hen  in  the  highest  animal  life  this 
monadic  essence  or  evolving  soul  mass  reaches 
the  ultimate  limit  of  evolution  in  that  type  of 
forms,  it  is  met  by  a  third  outpouring  of  Logic 
energy,  that  of  the  first  aspect  of  the  Logos  of 
(he  system,  called  the  First  Logos,  rcsultinR  by 
tin-  uniiMi  in  the  formation  of  the  numberless 
human  I.kos — the  individualization  of  the  One 
Self  in  man.  It  is  the  presence  within  man 
of  this  third  outpouring  of  the  Divine  Lifc'thu 
spark  of  the  One  Self,  that  guarantees  to  him 
i(n9i9rtaht>-,  which,  from  this  point  on,  the  Ego, 


Digitized  by  Google 


MO 


THBOtorar 


or  rral  man.  wins  throunh  innumerable  incar- 
Mtioti''  111  ji}i\siral  bKHJics 

Anthropogencsia.— As  the  worliis  are  »ct>- 
MWUy  in  their  constitution,  so  also  is  man.  He 
Im»  on  the  fhftiad  pbne  (1)  a  pkytictl  My, 
dw  done  or  viAle  ponioB  of  irbicii  U  con* 
posed  of  solids.  liquids  and  gases,  and  ifac 
etberic  portion  thereof  is  tonned  of  the  four 
subdivisions  of  ether.  Pcrvadinn  these  is  (2) 
ti/o/i.'y,  derived  from  the  sun  and  sptcialiicd 
f>>  ihc  ethcric  part.  On  the  astral  plane  he  has 
<J)  an  astral  or  desire  bodii.  And  oo  the  lower 
tour  levels  ot  th«  mcntu  pbiw  he  bat  (4) 
•  nmnd  body.  These  four  principles  ooostitate 
Ae  peraonalttr,  or  what  is  often  called  the  lower 
quaternar>-.  On  the  three  upper  levels  of  the 
mental  plane  he  has  (3)  a  camsal  or  higher 
mental  body,  the  storehouse  of  all  his  experi- 
ences, past,  present  and  future ;  on  the  Bud<lhic 
plane,  (6)  o  buddhtc  or  bliss  h.'dy.  wherein  the 
inherent  unity  of  all  hfc  is  directly  perceived, 
BOl  as  ma  intellectual  conccpc.  but  as  a  sublime 
enericnc^  and  on  the  nirvanic  plane  he  has 
(7)  a  mrvmic  or  Atmie  bodv,  the  body  of  thmh- 
lute  reality  These  last  three  constitute  tiw 
ReincarnatinR  Ego,  the  individuality,  the  MmI 
\^hich  li\c>  and  Rrows  throughout  the  period  of 
solar  maun  I  >ta:)nn  The  other  two  planes  may 
he  termed  the  planes  of  the  Sell',  or  pure  spirit. 
The  matter  of  the  various  planes  of  nature 
entering  into  the  composition  of  man's  sundry 
bodies  is  vivified  with  the  involviag  life  of  the 
nooadic  essence,  the  law  of  wImwc  proeress  is 
to  sink  deeper  and  deeper  into  ourtltf,  tnnla  the 
law  of  the  evolution  of  the  Self  xmrm 
fii  lie-  as  vehicles  of  his  rcinKiousncss  is  ui>- 
w^id  and  out  of  matter.  1  hi>  apparent  opposi- 
tion of  forces  in  man  gives  nse  to  the  usual 
ideas  concerning  his  lower  and  higiier  natures, 
ud  expl-iins  the  meaning:  of  evil  One's  de- 
tirei^  thoughts  and  emotions  are  not  himself, 
hut  the  changing  phantasmagoria  of  the  living 
MS— Bt  of  htt  KMer  vdiicles  which  it  is  Us 
business  to  learn  to  control  and  purify,  until 
they  btxome  per f re  instruments  for  his  use. — 
for  the  real  man  within  is  none  other  than  the 
chan^dcss.  eternal  Self. 

W  hen  the  hiunan  Egos  began  their  long  pil- 
grimage of  incarnations  they  at  first  took  bodies 
on  planets  other  than  the  one  oa  which  w  e  now 
•  Bve.  There  we  in  ottr  aohr  lysMM  acven  plane- 
tary tchemes  of  evohrtioi^  each  the  fcnhn  of  a 
planetary  Logos,  and  they  are  called,  in  the 
order  of  thur  distance  from  the  sun.  (1)  the 
Neptune  scheme,  I2>  the  I  ranus  scheme.  (3) 
the  >.i-.urn  s^;hcmc,  (4)  the  Jupitt  r  sch.  rne. 
(S)  the  I-jirth  scheme.  (6)  the  Venus  scheme 
and  (7)  the  Vulcan  scheme.  Each  scheme 
coatisis  of  a  chain  of  seven  planets  and  each 
pfoceeds  an  ladcpeadeat  Iumcs.  there  betttg  no 
mtertntngKng  of  their  activities  during  their 
normal  course  The  firtt  and  fifth  of  this  series 
have  each  three  physical  plant  is.  the  others 
one  each  The  t\so  iihv*iral  planets  of  the  first 
scheme  l>esides  \r  '>*;ir  r  .U'  ns  yrx  tin*e»^ii  hy 
the  telescope.  The  two  oi  the  fifth,  in  addition 
•o  oar  earth,  are  Mars  and  Mercury  The  aaii> 
physical  niancis  in  the  Khcmcs  art  of  the  aat- 
trr  of  Or  aftral  aiid  taental  planes  Each 
•^  hrrr.r  "t  e\ohinon  is  worked  mtt  hv  mean*  of 
sc%ri,  Mar.\aniaras  or  per:rK!s  o!  manii'e^tation. 
I  a*  h  manvantara  r«in«i>'ir>;  <jt  seven  Kotinds, 
each  r<iund  consttting  uf  seven  \N  orld  Periods 
(foUowiag  cadi  tAm  aa  Mvaa  plaacts  ia  mc- 


cession)  and  each  world  penod  roBsroi»e 
.scvin  kc>oi  Race  Periods,  any  one  o'  thr  U*tf* 
coverutg  periods  of  ouiiioos  of  yeari.  The 
piascai  aaiBanity  on  this  planet  has  passed  foer 
tnes  arooad  the  pharts  ol  tu  chaia,  mi 
through  a  fraetioa  over  foar  toot  raee  pefiai« 
The  last  alaaet  occupied  by  us  durirt:  the  pres- 
ent roimd  was  Mars  and  the  next  wu)  he  Ver- 
cur>-.     The  two   tooX   raiCS   next   fvo-r  tfc? 
present  filth  root  race  of  this  pUnet  were  tfc* 
Atlantean  and  the  Lcmurian  race*    The  fif* 
root  race  has  thus  for  developed  as  far  as  its 
fifth  siAiaea  and  h  stated  that  the  btgiwawf  i 
of  a  new  sabcaee^  the  sixth,  any  be  foaad 
to  day  la  Anencfc 

Reittcamatioo  tad  Karma.— Omitrin;  j!! 
mention  of  the  interesfinkf  career  oi  the  rr  nca- 
na'.ing  egos  through  the  nnmigcnon*  cona- 
tions of  the  first  three  rouncis  of  our  own  pUne- 
lary  chain  and  even  of  the  first  four  root  races 
of  this  present  fourth  round,  it  will  softer  ts 
■how  that  among  the  andevelopad  salwaws  of 
the  present  fifth  root  lace  idncaniBiiea  tafe* 
piKa  withui  a  brief  period  after  tfie  death  of 
Ae  body;  that  after  each  death  thrrr  is  a  s'ly 
of  aawe  or  less  duration  on  the  a-tral  plare 
followed  quickly  by  another  physical  lacama- 
tion.  Later  on  as  the  life  expenenres  hnrx 
reater  k:rnu;h  "o  the  incarnating  s.<'fll.  whrc 
c  has  devcioptH  ^.  n-ie  of  'hr  finer  cmotiotH, 
Us  stajr  in  the  !inis:'!c  is  prolooged  *n 

an  additional  period  ia  a  specially  protected  mi 
blissful  rcaiou  of  the  mental  plane  caiBed 
■devachan.»  the  heaven  world  Here  his  «n 
is  prop<ntional  to  the  degree  of  hi*  nohler  ear* 
expenences,  usu.tJIv  lastinp.  fnr  thr  ^serux 
man  of  substantial  atta:nrr<trits  whi  !  t>l!'.e<?'o 
a  good  age,  about  1?  centiirirs  l  ;<>r 
ending  of  this  dcvachanic  Ufe  there  renaim 
only  die  reincamatinir  ego.  die  lower  boAn 
constituting  the  personality  having  «fian> 
tested  aa  tfieir  respective  planes*  bat  the 
pnnciplet  ar  qaaitics  animating  tben  hart 
awaniihili  left  their  impress  tmon  the  ego.  In 
send^T  c  •'  irth  his  next  personality  the  actioe  c: 
the  c-^i.  1-  colored  and  limited  h\  the  «*3rr7 
upon  It  o:  these  charactenstics  de-.  ',<■  ' 
the  preMous  personality,  so  that  the  new  per- 
sonahty  begins  his  lite  c>rlc  at  the  higlnst  stace 
of  growth  reached  by  the  previous  one.  Tk« 
pmess  of  reincarnation  goes  on  ia  *tlle  lkr«» 
worlds*  for  vast  paiiods  of  line,  not  oa  oec 
planet  aloae.  bat  on  maajr.  as  the  human  fife> 
wave  paves  from  one  to  another  —  fn:>m  r-T,r 
whose  life  processes  have  begun  to  «rane  rr 
another  more  fitt»  .j  to  he  the  field  of  hicfce: 
human  jKissihihtics,  until  at  length  the  end  .» 
attained  for  which  all  manifestation  seemi  M 
have  been  caused  —  the  Perfect  growth  <rf  the 
tool,  the  unf oldment  of  au  hb  potcatial  dniak* 
Tha  ethical  law  which  governs  dtt  coodinoa* 
of  our  Kves.  pbysicaf  and  sapra«^hysical.  > 
eallf  l  Karma,  and  it  is  inrraJicaMy  opcnr.x 
in  Reincarnation  It  rr.iv  It  (lefjnrd  as  the  U« 
of  action  and  restil*  P\  \irti:r  uf  the  opera:  le 
of  this  law,  effects  which  cannot  be  awr.Nrf 
fa  aay  iaanedbte  cause  may  be  traced  to  cause* 
existing  in  other  incamationf  of  the  >aae  cg^. 
thm  e«tsKI{^ng  one's  uhunate.  persoaal 
s|>nn<ibilir>-  for  whatever  may  hefan  bus 
Fur'heTmore,  owing  to  this  law.  one  may  au-: 
i]i>i  -  i!  (  ich  moment  'if  his  present  lifr  p-v- 
duce  by  his  own  actions,  feehngs  and  tbo«c:ht> 
dcfiaile  cflccts  ia  the  MtNIti  order  of  ihiacv 
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rt'^ultiiiK  in  conditions  for  hlS  tUStt  CWtfl  Hfe 
wholly  of  his  own  making. 

AfitioM     "  *   


So  Aat  whatever  one  may  suffer  or  enjoy, 
atndn  to  or  fall  from  is  brought  about  as  the 
result  of  his  own  action,  in  obedience  to  this 
law  of  absolute  justice.  It  is  the  alternate 
experience  of  pleasure  and  pain  which  man 
encounters  duriiic  his  stages  of  ignorance  that 
develops  within  nim  wisdom;  and  the  oppor- 
tunities guaranteed  to  him  for  the  acooropHsh- 
neot  oi  this  end  through  Reincarnation  and 
Karma  are  well  nigh  limitless.  These  two  doc- 
trines arc  perhaps  the  most  far-reaching  of  all 
the  theu^ophic  teaching,  as  they  seem  to  clear 
up  a  host  of  perplexing  (.jiiestions  and  CStaUisb 
the  basis  for  a  satisfying  philosophy. 

PropagtaidB^Aiiiong  the  results  of  theo- 
imliic  propaganda  is  tbe  restoration  to  the 
Western  world  of  the  said  doctrines  of  Rein- 
carnation and  Karma,  and  the  elimination  of  the 
many  perversions  of  them  existing  in  the  East 
Another  is  the  occult  proof  produced  of  the 
dchnitc  objective  reality  and  ixitency  of  thoughts 
and  emotions,  showing  that  these  forces  arc  as 
to  their  respective  planes  as  visible  and  real 
as  ph)rsical  objects  are  on  the  i)hysical  plane, 
and  that  every  thought  is  a  living,  active  entity, 
persisting  for  a  length  of  time  i)roportional  to 
the  strength  that  is  put  into  ii^  creation  and 
wields  a  greater  ur  less  inllueiKe  on  those  with 
whom  it  may  come  into  touch.  (See  Mr. 
Lradbeater's  'Man  Visible  and  Invisible,'  illus- 
trated, and  Mrs.  Besant's  'Thought  Forms,' 
illustrated).  Still  another  is  the  order  which 
it  has  brought  out  of  the  chaos  of  the  appar- 
ently unrelated  data  of  metaphysics,  mysticism 
and  the  nco-psychology,  including  the  facts  of 
clairvoyance,  clairamlience,  mesmerism,  hypno- 
tism, telepathy,  astrology',  apparitions,  psychom- 
etr>'  and  the  like  .\nd  still  another  is  the 
establishment  by  irresistible  evidence  of  the 
basic  unity  of  all  the  great  world  religions  and 
their  fundamental  relation  to  an  unprejudiced 
and  open-minded  science.  To  help  tlie  rcligiuns 
to  clear  away  their  non-essential  accretions,  to 
sink  into  insignificance  doctrinal  ditlcrenccs,  to 
bring  to  the  fore  their  points  of  unity,  to  study 
their  doctrines  and  tradittons  in  the  siiirit  of 
brodierltness  and  to  help  each  from  his  own 
particular  standpoint  is  one  of-  the  chief  ends 
to  whicli  the  theosophist  bends  his  efforts.  He 
docs  not  seek  tn  fnund  a  religion,  but  to  ex- 
pound those  we  already  have,  and  so  give  them 
a  deeper  meaning  and  a  richer  life.  U'hile  the 
theosophist  limits  himself  to  no  particular  form 
of  creed,  yet  the  following  three  truths  may 
be  said  approximately  to  include  the  broad 
scope  of  his  beUef : 

1.  God  exists,  and  He  is  good.  He  is  the 
great  Utcgiver  who  dwells  within  us  and  with- 
ont  us,  is  undying  and  eternally  beneficent.  He 
is  not  heard,  nor  seen,  nor  touched,  yet  is  per- 
ceived by  the  man  who  desires  perception. 

2.  Man  is  immortal  and  his  future  is  one 
whose  glory  and  splendor  have  no  limit. 

3.  A  Divine  law  of  absolute  jii-tii>-  nil(^ 
the  world,  so  that  each  man  is  in  truth  his  own 
judge,  the  dispenser  of  glory  or  gloom  to  him- 
selfj  the  decracr  of  his  life,  his  reward,  his 


Occultism. —  Unless  he  finds  the  rcHgion  to 
which  he  happens  to  be  connected  insufiicicnt 
to  meet  the  demands  of  his  higher  nature,  the 
theosophist  is  apt  to  seek  through  the  esoteric 
side  of  his  philosojdiy  the  gateway  of  Occult- 
ism, in  order  that  he  ma^  preiMre  nimaelf  for  a 
more  serious  refigioos  hfe.  Occultism,  as  (Bs- 
tinguished  from  the  Occult  .Arts,  (^r  Magic,  is 
that  system  of  endeavor  which,  teaching  the 
methods  whcrehv  the  j)ersonality,  or  lesser,  or 
more  human  side  of  man  may  be  made  to 
expand  and  embrace  his  higher  or  divine  naiiire, 
leads  its  votaries  along  a  difficult  and  narrow 
pathway  of  rigid  virtue  and  mental  and  emo- 
tional contrul,  and  So  reijuircs  a  firm  moral 
foundation  upon  which  to  build  the  extraordi- 
nary powers  pertaining  to  the  unseen  world. 
The  tr\ie  Occtiltist  possesses  unselfishness,  jus- 
tice and  true  knowledge ;  he  has  compassion  and 
wisdom:  hU  desire  nature  is  purified  and  bis 
halnt  ox  mental  concentration  nxed :  Hht  con- 
tents of  his  consciousness  are  something  more 
than  his  five-sense  perceptions  l<lus  the  deduc- 
tions he  draws  from  them  liy  his  reason,  and 
such  vague  ideas  and  intuitions  as  he  may 
possess." 

Through  Occultism  the  aspirant,  wearyiiig 
of  the  ])henomenal  world,  seeks  to  outstrip  hit 
fellows  in  evoltttioo  and  within  a  lew  strenuont 
incarnations  to  accomplish  what  the  mass  of 

humanity  in  the  normal  course  will  only  attain 
to  in  long  reaches  of  time,  namely,  the  highest 
adeptship  or  lilieration  from  the  "wheel  of  re- 
birth.'*  In  doing  so  h^  treads  a  path  which, 
according  to  ocaih  teadung,  hat  three  great 
divisions : 

1.  The  probationary  period,  before  any  defi- 
nite pledges  arc  taken  or  initiation^  f;n  -hf  full 
sense  of  the  word)  arc  given.  Tlus  carries  a 
man  to  the  level  necessary  to  pass  successfully 
through  what  in  thcosophical  hoi  ks  is  usually 
called  the  critical  period  of  the  fifth  round. 

2.  The  period  of  pledged  disciplcship,  or  the 
path  proper,  whose  four  stages  are  often  spokoi 
of  in  Oriental  books  as  the  four  paths  of  holi- 
ness. At  the  end  of  this  the  pupil  obtains  adept- 
ship —  the  level  whicli  liinTiatnty  should  reack 
at  the  close  of  the  .seventh  round. 

3.  What  may  be  called  the  otficial  period, 
in  which  the  adept  takes  a  definite  part  (tmder 
the  great  Cosmic  Law)  in  the  government  of 
the  world,  and  holds  special  office  connected 
therewith,  hut  none  of  the  details  of  this  period 
can  be  made  known. 

The  probationary  path  has  five  sta^^es  but 
the  division  between  its  stat;es  are  less  de- 
cidedly marked  than  those  of  the  higher  groups, 
and  perfection  is  not  required  in  anyUitng  dur- 
ing this  period,  only  a  serious  effort  toward  it. 
In  the  first  stage  the  candidate  for  adeptship 
acquires  a  firm  intellectual  conviction  of  the  im- 
permaneticc  of  mere  earthly  aims;  in  the  second 
a  perfect  ituiitTircnre  tu  the  fruits  nf  his  own 
action:  in  the  third  (a)  perfect  control  of  mind, 
(b)  of  conduct,  (c)  a  generous  tolerance,  (d) 
cnaturance,  (e)  onc-poimednes&  (f)  confidence 
in  his  Master  and  himself ;  in  me  fomrth  an  in- 
tense desire  for  union  with  the  highest;  and  in 
the  fifth  he  gathers  up  and  strengthens  his 
|iievii)us  acquisitidiis  for  the  next  gre.u  step, 
which  will  set  his  feel  upon  the  path  proper  as 
an  accepted  pupil.  During  his  lif^  on  the  pro- 
bationary path  the  pupil  will  have  received  much 
teaching  from  his  Master,  usuaUy  imparted 
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ilnriiiu  the  sleep  of  his  physical  l)ody,  while  he 
himself  is  clad  in  his  astral  \>ody  in  full  con- 
•dottsiKss  on  the  astral  plane.  He  will  also 
have  been  taught  while  thus  functioning  in  the 
astral  world  to  bring  help,  inttniction  and  com- 
fort to  the  inhabitants  ot  that  world,  who  hav- 
ing laid  aside  ihtir  physical  bodies  at  tlie 
gateway  of  death  have  passed  beyond  the  phys- 
ical plane.  This  phase  of  occult  work  is  some- 
times called  that  of  the  Invisible  Helpers  and 
is  ^rformcd,  be  it  understood,  by  men  still 
having  physical  bodies  and  who  nave  developed 
this  power  of  functioning  consciously  outside 
the  same  on  inner  planes.  The  pupil  will  fur- 
ther have  hcen  tramed  in  mediation,  and  this 
eflfcctivc  practice  Inith  in  waking  consciousness 
and  outside  the  physical  IkhIv  during  its  sleep 
will  have  quickened  and  brought  into  active 
exercise  many  of  the  hiwiier  powers. 

When  the  jmpil  has  developed  the  fifdl 
qualification  01  me  probationary  path  he  i« 
ready  for  initiation  upon  the  part  proper,  hence- 
forth to  serve  his  Master,  whom  he  now  meets 
face  to  face,  in  helping  forward  the  evolution 
of  the  race,  his  life,  *to  be  offered  up  on  the 
altar  of  humanity,  a  glad  sacrifice  of  all  he  is, 
to  be  tticd  lor  die  common  good*  This  path 
consists  of  fotir  distinct  stages  and  the  entrance 
to  each  is  guarded  hv  an  initiation.  Ere  the 
second  initiation  can  fic  passed  the  ptipil  must 
lo-^e  the  sense  that  thr  ]i.ir.iied.  personal  self 
is  a  reality,  and  must  feci  himself  one  with  all; 
he  must  dcttrajr  doubt  and  superstition  by 
knowledge;  ere  be  pane*  the  third  he  must 
bring  into  full  worldng  order  the  inner  facul- 
ties, those  hclonK'.ng  to  the  snl  ticr  bodies;  now 
he  needs  to  incarnate  lait  niae  a^rain  ;  ere  the 
fourth  is  pa«-ed  he  rnK  hini-rlt  of  desire  and 
aversion  and  sees  the  One  Self  in  all.  At  this 
Sta^  he  needs  to  return  no  more.  The  fourth 
initiation  admits  him  to  the  last  stage  of  the 
path  where  he  throws  off  all  clinging  to  life  in 
form  and  all  lonmng  for  even  formless  life. 
Then  he  casts  off  tltc  •|-making»  faculty  — 
pride,  irritability  and  ignorance,  and  henceforth 
dwells  on  the  plane  of  unity.  The  man  is  then 
perfect,  is  free,  the  liberated  one.  He  has  won 
Nirvana.  "He  has  completed  man's  ascent,  be 
totichcs  the  limit  of  humanity;  above  him  there 
stretches  hosts  of  Mighty  Beinos,  but  they  are 
superhuman;  the  crucifixion  in  flesh  is  over,  the 
hour  of  liberation  has  struck  and  the  triumphant 
•It  is  Finivhed'  rings  fmrn  the  con'iucror  s  lips, 
he  has  vanishid  into  ligfit  nirvanic. 
But  being  now  Master  of  Compassion  as  well 
as  Master  of  Wisdom,  he  returns  from  that 
light  to  earth,  henceforth  to  devote  himself  to 
the  service  of  humanity  with  mightier  forces  at 
his  command  than  he  wielded  while  he  trod 
the  path  of  di^(  iple»hip.  beiidiui;  all  his  snWime 
powers  to  the  (luickmiu;,'  of  the  e\r.Iunnti  d  tin- 
world  Such  an  one  was  ihe  Huddlia — such 
the  Christ  and  such  the  few  (treat  Souls  who 
tread  the  earth  to-day,  secluded  from  its  ex- 
temal  strife,  yet  pouring  down  upon  mankind 
from  the  ereat  heights  of  their  suhlime  advance- 
ment )Ti<  >;nmahle  blessin4;s_  guiding  by  means 
of  th»  M  'I'-  ine  power*,  whole  races  and  natifMis. 
but  unknown  to  all  but  the  few  earnevt  Mils 
who  come  to  them  throtigh  the  ancient  v;  it<  a  >> 
of  Occultism,  the  portal  of  which  has  through- 
out at!  Time  stood  ajar  for  the  re«iolutr  pilgrim  • 

H,  f,,rr  'he  ryelc  of  time  shall  clo^c  uid  all 
mam  testation  cease,  the  greater  portion  ot  man- 


kind will  have  reached  this  hisrh  sia^  d 
growth.  And  then  shall  all  be  gaiberrd  am. 
Him  for  the  great  Cosmic  rest  ooly  after  t>  -t 
and  aeons  of  time,  to  emerge  again  with  Ha. 
to  be  the  Architects  and  Builders  of  foiwr 
universes.  Sudi  are  a  few  of  the  trachinx^  of 
the  .\ncient  Wisdom,  given  forth  at  thii  -imf 
as  Theosophy  and  Occultism. 

Bibliography.  —  Anderson.  'Reincamari*' 
(San  Francisco  1896);  id,  "Septennary  Mar' 
(ib.  Blavatsky,  H.  P..  'Isis  UnvriW 

(2d  cd .  2  vols.,  Point  Loma,  Ca!.,  l'>lu) :  'Tlie 
Key  to  Theosoohy»  (3d  ed..  1*)13) ;  'The  Voict 
of  the  Silence';  'First  Steps  in  Orculti«B*; 
*Thc  Secret  Doctrine*   (2  vols.  Pom!  Loe-i. 
Cal ,  1<X1<)^  ;  Besant.  Annie,  'The  .-Xncient 
dum'    (new  eil ,  London   1910);    'The  S^ra 
Principles  of  Man*  (new  ed..  New  York  l*i>*»; 
Walker,  E.  D.,  'Reincarnation*   (N*"*-  Yofk 
1904);  id.,  <Karma>  (ib.  1905):  'Death  aai 
After*  (London  1901) ;  'Man  and  His  BMSet': 
'The  Building  of  the  Kosmos* ;  'The  Self  an4 
It<    Sheaths';    'Man.   Whener   and  Uliitbrr' 
(Madras  I'>13)  ;  'Evolution  of  L!te  and  K  'nr.'; 
'The  Birth  and  Evolution  of  the  Stiul';  'A 
Study  in  Consciousness';   'Four  Great  Rrb- 
gions*:  'The  ReUraotu  Problem  in  loda': 
'Thought  Power:  Its  Gmtrol  and  Cnhnre': 
'Thcosnphy  and  the  New  Psycholoo  '  (rer 
cd  .    London    1909);     'Esoteric  Chn»tiarrv' 
(N'ew  York  1910);  <.\vataras';  'In  the  Ou!er 
Court';  'The  Path  of  Discipleship*  ;  " Ancient 
Ideals   in  Modern   Life' ;    Hanmann,  F-irr. 
'Magic  Black  and  Whitc>  (7th  cd..  New  York 
1904) ;  Ingalese,  Richard.  <  Prom  IncareatsoB  id 
Incarnation*  (rev.  ed.,  id.  19(\8)  ;  Fu^sel.  .1  H. 
'Incidents  in  the  History  of  the  Theosopbiral 
Movement'    (I'oint   Loma    l'>lil)  ;    '  P.hak'a>:»<l 
Ciita'  (trans.);  Sinnett,  .\  P,  'E«^olenc  Badl- 
hism*   (Boston  ;  'Growth  of  the  Sod 

(Boston  188.S) ;  'Occult  W  orld*  (London  l8Qbt: 
Mead,  G.  R  S.,  'Fragments  of  a  Faith  Foe* 
gotten*;  'Orpheus';  'Pistis  Sofia*:  'Si»>« 
Magus':  I.eadbeater.  C  W.,  '.An  Outline 
Theosophy';  'The  .Astral  Plane';  'The  T*- 
vachanic  Plane*;  'Clairvoyance';  'Invnthie 
Helpers*:  'Dreams*;  'Man  Visible  and  In^t*- 
ible'  (illustrated);  'The  (.Tinsiian  Creed'; 
<Thc  Other  Side  of  Death* ;  'Some  GUmpses  of 
Occultism*:  Collins  Mabel,  'Light  on  the 
Path*;  Judge.  W.  Q.  'Ocean  of  The<-soph.' 
(I.os  Angeles  l''I5);  iil  ,  '  Fi  b  >es  fnnra  tbf 
Orient*  (lOlOl;  Scott-Kliott.  W.  'Stor^-  <• 
.Xtlaiitis'  ;  \\  iiliamson,  W  illiam,  'The  Cm' 
L.iw';  Olcott,  H.  S..  'Theosophy,  RcUgiaa  as*! 
Occult  Science*;  'Old  Diary  Leavrs*  {VrK 
I,  II.  Ill);  Cooper-Oaklo.  Mrs,  'Traces  of 
a  Hidden  Tradition,*  etc  ;  Hinton.  C.  H,  'Thf 
Fourth  Dimension';  Edgar,  Lillian,  'Klemf'' 
of  Theosophy':  Lillie,  A..  'Madame  Bl3\ai^> 
her  "Thcosophv'*'  (London  18">>>  .  Ok  - 
H.  S.,  'Old  Diary  Leaves'  (3d  series,  .Nr* 
York  189.^1907). 

The  materials  for  the  above  sketdb  hs«v 
been  drawn  more  or  less  literally  from  the 
above-mentioned  woths. 

A.  P.  WABuxcmef. 

Fellow  of  the  Theosophuai  5.vtrt? 

THEOTOKOS,  a  title  given  to  the  \  ttwm 
Mary  1^  a  decree  of  the  Third  Ecumenical  Coee^ 
ril.  which  met  at  Ephesns  431  to  coodt—  iht 

Nestorian  heresy.  The  term  mean  4  *^'~-we3^t 
forth  God"  and  is  intended  to  iormialaic  tkt 
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fact  implied  in  the  atitiunciation  uf  the  angel  to 
Mary  "ihal  holy  thin^;  which  shall  l>e  horn 
of  thee  shall  be  called  the  son  of  God.'"  Thco- 
tokos  (Latin,  Dgipara)  implies  that  tbe  child 
of  Mary  was  of  divine  nature  from  the  moBiait 
of  bis  conception}  that  be  was  not  bom  mere 
man,  to  whom,  as  Nesiortus  taught,  the  divine 
nature    \      subsequently  imparted. 

THERA,  tlia'r^  or  the'ra.  an  island  in  the 
MajOm  Sea,  belonging  to  the  Grecian  Archi- 
pdbgOk  the  most  southerly  of  the  Cydadcsi.  it 
IS  of  voicuric  fonnation  and  presents  many  tn> 

tcrc^tin^,'  phases.  New  islands  are  formed  from 
time  to  time,  by  its  volcanic  action,  notably  the 
la<(t  in  1866.  Scientists  have  ^iven  the  island 
considerable  attention  and  many  obscrvaUons 
have  been  made  and  reoords  le^t  The  soil  is 
very  fertile. 

THERAMENES.  thi-rim'6-nez,  Athenian 

politician  of  the  5th  century  nr.  He  first  he- 
came  prominent  in  411  as  a  nicmhcr  nf  the 
Council  of  4(X),  but  perceiving  the  inevitaliic 
downfall  of  that  govcnuncm  he  joined  the 
opposing  party  and  assisted  in  its  overthrow. 
In  410  D.C  he  was  in  command  of  a  portioci  of 
the  Athenian  fleet,  with  which  he  cruised  afioot 
at  !  <  \ acted  tribute  from  the  ncighborinp  is- 
lands, and  later  he  joined  the  fleet  under 
Thrasybulus,  with  whom  he  took  part  in  the 
Uittlc  of  Cy^icus.  He  subsequently  served  with 
Alcshiadcs,  participated  in  the  siege  of  Chal> 
cedon  in  406  b,c;  and  in  the  capture  of  By- 
aantitnn.  After  the  batde  of  ArgtmiSK,  in  406^ 
he  repaired  to  Athens,  and  iti  order  to  exculpate 
himscli  for  not  saviiiR  the  crews  of  the  ships 
accused  his  colleagues  of  neKleel.  and  through 
his  testimony  they  were  sentenced  to  death. 
In  404  B.C,  when  Athens  was  besieged  by  the 
Spartan  general  Lysander.  Theramenes  was 
sent  as  mi  envoy  to  negotiate  terms  with  Sparta. 
He  purposely  remained  on  his  mission  for 
three  months,  during  which  time  Athens  was 
rc'Iii  t  t  to  dire  extremity  and  was  t'orccd  to 
make  pciicc  upon  ^-iich  terms  as  tn  place  her  at 
the  mercy  of  the  Laceda-niouiaiis.  He  was 
elected  one  of  the  Thirty  Tyrants  (q.v.)  after 
the  peace,  and  at  first  tieartily  stipported  the 
measures  of  thc^  govcnuncnt.  The  violent 
measures  of  Critias  and  his  colleagues,  how- 
ever, induced  him  to  form  an  opposing  party, 
which  rapidly  increased  iii  strength.  He  was 
accused  ny  Iritias  nf  Ikiii^  a  public  enemy, 
dragged  to  prison  and  forced  to  drink  the 
hemfodc 

THERAPEUTICS,  that  branch  of  medicine 
which  deals  with  the  ircaiiiient  of  disease. 
Natures  cures;  physicians  treat.  This  is  an  old 
do^na  as  true  to-day  as  it  was  when  uttered 
oyer  2,000  years  ago  by  a  famous  Greek  physi- 
cian. Scientists  have  termed  that  power  of  the 
human  body  the  vis  meiieattix  nahtret.  by 
means  of  which  nature  tends  to  riphf  her  own 
disordered  organs,  and  it  is  important  to  recog- 
nize this  all-iriiin  :  ant  limclion  of  the  body,  and 
not  to  interfere  by  overzealousncss  in  the  use 
of  potent  agents  with  nature's  own  slowly  ac- 
quired powers  of  self-restoration.  An  innocu- 
ous ana  half'4ie9rted  therapy,  however,  is  not 
the  logical  s\:t--'"i  even  if  siich  rrronstnict!\ e 
powers  of  n.iuac  are  ^jranttd.  The  modern 
conception  of  di^case  doe-  iii'!  admit  ol  ready 
characterization.  In  the  articles  on  disease  aud 
pailwlogy  (q.v.)  it  is  attempted  to  define  what 


is  meant  by  disease,  but  such  definitions  arc  far 
from  l)einfj;  satisfactory  because  of  the  im- 
men?>c  variety  of  diseased  conditions,  their 
main  fold  causati<»i  and  their  devious  progrcs* 
sions.  In  all  disease  certain  groups  of  physio- 
logical functions  are  altered,  and  in  the  at- 
tempt to  aid  nature  to  bring  these  disturbed 
ph\ siological  activities  to  a  normal  condition 
the  chief  work  of  the  therapeutist  lies.  It 
makes  little  or  no  difference  what  the  agencies 
may  be  that  are  used  —  often,  as  has  been  said, 
none  are  necessary'— yet  the  ideal  of  the  thera- 
peutic art  is  to  restore  to  normal  condition,  as 
far  and  as  quickly  as  possible,  the  disturbed 
bodily  functions.  \N'hi]e  it  is  trtie  that  the 
physician  of  to-day  employs  many  of  the  aKenis 
used  by  pli\sicians  thousands  of  years  a^o, 
there  is  a  ^ar  greater  precision  and  a  much 
more  comprehensive  sencfi  of  ideas  concerned 
in  their  use  by  the  well-equipped  modern  thera- 
peutist than  was  possible  to  his  early  prcdeces* 
sors.  The  one  aim  of  the  physician  throu^^hout 
iJic  centuries  has  been  the  alleviation  of  suffer- 
ing and  the  rcstoraiioii  of  the  diseased  to  health 
or  to  comfort;  and  notwithstanchn^  the  many 
small  cUques  and  divergences  of  opimuu,  the 
progress  toward  scientific  therapeutics  has  been 
steady  and  increasingly  satisfactory'.  At  the 
outset  of  this  summary  uf  therapeutics  It  may 
be  well  to  consider  for  a  muuicat  the  different 
classes  of  agents  at  hand  by  the  use  of  which, 
singly  or  combined,  iIm;  physiological  functions 
of  the  body  may  be  momncd,  ana  thus  be  made 
useful  in  the  healing  art. 

Expressed  cate^^orically.  the  different  thera- 
peutic ats'ents  or  systems  are:  (1)  SuKK'«-'>lion- 
tberapy;  Dtetotherapy ;  (3)  Physicotherapy ; 
(4)  Mechanotherapy:  (5)  Pharmacotherapy; 
(6)  Surgicotnerapy.  Each  of  these  will  be 
bncfly  discussed. 

L'nqucstionably  the  oldest  and  yet  strongest 
ther.ipeuiie  agent  is  suggestion.  The  power  to 
heal  l  y  faith  is  not  the  special  property  of  any 
i»ect  or  class,  nor  the  c.xclusi\e  right  of  any  sys- 
tem. Belief  in  gods  and  goddesses,  prayer  to 
idols  of  wood,  of  stone,  of  gossamer  fiction, 
faith  in  the  doctor,  belief  in  ourselves  engen- 
deted  from  within  or  from  without  there  are 
all  exprcfesioui.  of  the  great  thcrnpeutu  value 
for  healing  that  resides  in  the  intiuence  of 
mental  stales  on  bodily  functions.  These  wiU 
not  move  mountains;  they  cannot  cure  consump- 
tion ;  they  do  not  influence  a  broken  leg.  nor  an 
organic  paralysis;  but  suggestion,  in  its  various 
forms,  may  be  and  is  one  of  the  strongest  aids 
to  all  thetapculic  measuies.  t)f  its  abuse  Ity 
designing  hypnotists,  blackmailers,  clairvoyants 
ami  a  motley  crew  of  parasites,  space  dues  not 
permit  particularization.  The  human  mind  is 
credulous  —  it  believes  what  it  wants  or  wills  to 
believe;  and  the  use  of  suggestion  in  thera- 
peiitics  is  one  of  great  powertor  good  and  for 

ev  il. 

The  tre.umciit  of  disease  fty  diet  cetnstitmcs 
anotiicr  large  branch  of  the  therapeutic  art 
Modern  chemistry  has  resolved  all  foods  and 
drinks  into  their  elements,  and  has  given  the 
physician  valuable  aids  in  die  treatment  of  a 
large  miniber  of  diseases.  Many  obscure  di.s- 
orders,  such  as  diabetes,  gout,  myxoedema,  obcs- 
it> ,  etc.,  are  closelv  allied  with  certain  defects  in 
the  metabolism  of  certain  physiological  systems 
of  the  body.  .ICany  of  these  are  best  treated  by 
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a  dietary  regim  n  <  mJunid,  it  may  f>c,  with 
odier  means  Many  ut  the  minor  disorders  of 
the  digestive  tract  (sec  Digestiow)  are  best 
treated  hy  regulation  of  the  diet. 

By  phyticotherapy  it  meant  the  nte  of  eer< 

tain  phy-iiral  aptnts  stich  a-;  hrat,  ml'l,  light, 
elcctriciiN.  etc  CiTfain  forms  oi  appluMtion  of 
the  atriM-  arc  tcrmni  (a)  hydrotherapy  d]  \  ). 
in  which  heal  and  ci'ld  are  apphcd  hy  nieatis  of 
water;  fh)  phototherapy  (q  v  ),  in  whii  h  li^ht 
it  used  in  the  treatment  oi  disease.  SunliMht, 
electric  light,  uhra-violet  ray*  (Pinicn'a  ligbc). 
X-raya,  radio-active  subttanecs  —  these  all  exert 
on  the  tissues  of  the  body  certain  influences  that, 
property  applied,  may  hrinj;  ahout  restoration  of 
disordered  functions,  and  thus  aid  nature  in 
Cnrii'p  disiavc. 

Mechanotherapy  is  the  ust-  of  mechanical 
mOVCnents  in  treatment.  Masugc.  vihralion, 
gyninatlics,  Swedish  movements,  etc.,  are  some 
ot  the  itffferent  forms  in  use.  under  the  name 
of  osteopathy  (q.v.)  it  is  attempted  to  elevate 
one  of  the  oldest  aids  to  treatment,  in  use  by  the 
Greeks,  Chinese,  ctc,  to  the  rank  of  an  cxdo- 

sive  systim. 

I  II. li  r  the  terms  pharmacotherapy  and  surgfi- 
cothcrapy  arc  inchided  the  treatment  of  disease 
by  drugs,  so-called,  and  by  migical  nMans.  So 
far  as  treatment  by  means  of  drugs  is  con- 
cerned, it  it  interesttng  to  note  that  practically 
all  drugs  act  on  the  tissues  of  the  body  in  some 
chemical  or  physieochemical  manner.  They  may 
liave  a  certain  scleciiM'  arti<iM  on  certain  tis- 
sues of  the  iKjdy.  Thus  the  lar^je  K'tunp  of  the 
alcohols,  comprising  ethers,  aldehydes,  chloro- 
form, hypnotics  —  such  as  trional,  sulphonal, 
veronal,  ureihane  and  a  large  miraber  of  others 
—have  a  selective  action  on  the  nervons  tissues 
of  die  brain,  benumbing  their  activities  and 
causing  drunkenness  or  an.T'sthesia  or  sK  cp,  af. 
cordjng  to  the  dose  or  other  conditions  ( »tln  rs 
act  on  sensor>  ncr\«,  >.  diminishing'  pam  .  h 
arc  cocaine,  oiiiuni,  antipyrm,  acctanilid,  phc- 
nacetin.  cannahis,  etc.  Again,  other  remedies 
arc  chiefly  on  the  mtestines.  giving  the  large 
group  of  cathartics,  and  so  the  entire  list  of 
drugs  mif^t  be  anaiyaed.  Given  a  knowledge 
of  the  selective  or  generalised  action  of  the 
dnip-,  the  power  that  thiy  may  e.xtrt  in  correct- 
ing al»nornia!  ph>  ^rolovjicai  ai  ln  ities  is  soU  ly  a 
matter  of  .ippluation  aiul  in  at  rordance  with  the 
correct  iiiit rpn-i.uion  of  the  cause  ol  the  dis- 
turbed functions  Mill  the  therapeutic  applica- 
tion be  of  direct  value  or  not.  In  other  words, 
drugs  are  nothing  more  than  chemical  agents 
which  may  be  used  tf»  modify  certain  physiolog- 
ical activities;  if  by  their  well-known  power  in 
mi'difyinn  thc^r  activities  i  th'-r  motfud  acti\i- 
lies  may  he  correcte<l.  they  are  agents  fur  good. 

For  a  consideration  of  surgicotherapy.  see 
StnKav,  HisTokv  o»  (ikskrai 

One  other  phase  of  therapeutics  remains  to 
btt  considered.  It  has  been  potnicd  out  that 
twttwie  has  resources  of  her  own  for  overcom- 
mg  certain  types  of  disease  Can  these  natural 
powers  Ix  «o  played  upon  or  affected  as  to  in- 
i  rr.i'.c  thru  i.prrathin*  Akmw  thi-  line  new 
paths  ha\c  been  opened  up  since  the  reco^rni- 
lion  of  a  lark^f  rla^^  of  diseases  known  as  in- 
fectious. UacterioloKv  (()v)  has  taught  that 
disease  organismii  (I'acima)  canse  the  disturb- 
ance (di«ease>  in  the  body  not  so  much  by  their 
physical  presence  a*  by  the  extremely  virulent 


poisons  that  they  form.  It  is  the  stmtnrle  of 
the  human  l)ody  to  get  rid  both  of  hactena  and 
poisons  that  makes  the  disturbance  which  i« 
called  the  disease.  Thus  the  dwihnea  <»f 
typhoid  it  one  of  nature's  efforts  tn  thrmr  eff 
(K>i<ons';  the  high  temperature  and  crisis  ol 
pneumonia  is  a  supreme  rffon  of  the  hoffv. 
\.hiih  vi'tuirimrs  ■->,!( ,  ini-f  -  uni!cr  if.  to  deal  a 
death-blow  to  the  pni  uinococcus,  the  micro- 
<  rfani^m  ihat  causes  the  disease     Thr  hiirh 

temperature  in  malaria  (q-v.)  uaqucstioaaM) 
kills  off  a  great  maBy  of  the  paraaHca  in  the 


But  in  adtfition  to  these  brger  and  mate 
palpable  efforts  on  the  part  of  nature  tO  ovcr» 

come  the  invader,  a  series  of  mbtle  and  intn- 
catc  defenses  are  at  work  in  the  I  i  ><>d-»ennn, 
some  of  the  elements  ot  uhuh  are  known 
Thus  in  some  diseases  thrrc  elaborated  ia 
the  Mood-serum  a  direct  chemical  antidote,  aa 
anti-toxin,  to  the  poisons  of  the  in>ading  bac- 
teria. Such  a  protective  poarcr  is  foond  m 
diphtheria  (q.v.).  (See  Atrrmnm).  Vicd— 

tion.  the  discovery  of  which  was  nflWffW  dw 
result  of  an  aci  ident,  is  a  form  <  i  semn-trcat- 
mcnt  (  Sec  StkL-M-THEaAPY).  The  details  .»/ 
the  reasons  why  immunity  is  conferred  hy  the 
modified  smallpox  of  the  cow  are  not  yet  IciiowTi. 
as  the  true  cause  of  smallpox  is  nut  induhitahb 
proven,  but  the  time  is  not  far  <>fT  w hen  the 
different  factors  herein  involved  will  he 
earthed.  A  large  number  of  other  qaestions  arc 
concerned  in  this  great  qtiestfam  of  BatBTBl  and 
acquired  immunit>   fq  v.). 

Human  propre--  has  luen  likened  to  the 
advance  of  a  drunken  man,  and  it  is  certain 
that  the  ups  and  downs  and  side-lurches  and 
backward  stow  in  the  path  of  therapeutics  hare 
Ik-cu  many;  nut  withal  there  has  been  a  brand 
bbac  of  proirraM;>  That  whidi  has  been  tried 
and  hecn  fcrand  to  be  true  has  been  grasped 
and  has  become  the  hcrita^'e  of  ;ju-  whole  com- 
munity The  physician  class  h.i4^  ^h.nri  «i!h 
the  p»-ople  at  lark'r  in  th<-  Reiier.^l  ni<i\ ei-t' •  ^ 
there  ha\c  l>een  many  side-tracks  from  the 
hroad  road  of  therapeutics;  innumeraMe  pctktn 
ha\e  had  their  httle  day^  or  their  100  yean; 
each  in  its  turn  has  contrautcd  what  kcnMl  of 
truth  it  possessed  to  the  proircas  of  due  aasa 
Bibliogra|di]r.— Berahcnn.  ^Suggesdee  TImt- 
apeutics  —  Dietefirs' ;  Hutrhin son-Thompson. 
'  I'hysicotherapy,  Mechanotherapy';  C>>h«ti. 
'System  of  I*hvsioli.i,nc  Therapeutics — Phar- 
macotherapy'; rtruiit  'n.  The  \riinn  of  Medi- 
cines'; Cushny,  .\  K.  '  Pharm.icolo^->  and 
Therapeutics'  (6th  ed..  Philadelphia  1915); 
Porchneimcr,  F..  'Therapeusis  of  Intcmal  Ur- 
eases' (2d  ed.  5  vols..  New  Yorii  1914):  Has*. 
H  A..  'Modem  Treatment^  (2  Volt.,  PWladcl- 

hia  1')in;  id.  'Texthoolc  of  Practical 
hcralKUtics '  (l.^th  cd  .  ih  19|4  >;  Schmirdi- 
hcrg.  '  Arxncimittillihrt  ';  'Surgrry  .  Mikuhci 
Rnin>.  edited  hy  \\  T.  Bull.  '  I  nun  unit. v 
Romr.  'Infectious  Hiseases';  Ehrhch.  *S«it«»- 
kritclheorie* ;  Vaughan  and  Movy«  *CclIuLu 
Toxins.* 

,    .    Smith  Ely  Jniiifi.  MOu 
Editor  of  *S<mnml  of  Stntm  mi  M*^ 

THERAPIA.  a  health  resort  on  the  fk^ 
poms,  nine  miles  north-northeast  of  Comtan* 
tiaople.  of  which  city  it  is  a  suburb  Ii  b  the 
(■drug-cure*) 
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tien  nys  Medea  spread  her  dru^s.  One  of  the 
arKer  patriarchs  of  Constantinople  changed 
die  name  to  TherafMa  (^cure*).    It  marks 

the  limit  between  what  is  locally  called  the 
Upper  Bosporus  and  the  Lower  Bosporus. 
Here  arc  the  summer  residences  of  European 
ambassadors,   Turkish   o^cials  and  wealtl^ 


THERESA,  Saint.   See  TIekssa,  Saint. 

THSRBSIOPEL,  tec-ft'ae-o-pel,  or  MA. 
RIA-THBRESIOPEL,   n&  rt'I-tir-rsC-d-pa 

(Hving.  Ssabadka),  Hungary,  a  royal  free  town 
in  the  county  of  Bacs-Bodrog,  25  miles  south- 
west of  Szegcdin,  in  a  broad  plain  bctwicii  (he 
Danube  and  the  Theiss.  The  buildings  worthy 
of  notice  are  the  churches  of  Saint  Theresa, 
church  of  the  Franciscans,  a  Ix.iutiful  Greek 
dnirdl,  town-house,  etc.,  theatre,  barracks, 
gymnanvm  and  music-school.  The  industria] 
works  include  tanneries,  linen  and  leather  manu- 
factories and  dyeworks.  W  heat,  tobacco,  wine 
and  fruits  are  ^'fo^^"  a'l'i  cattle-raising  is  im- 
pf'rtant.  There  is  a  brisk  trade  in  horses,  cat- 
lii-.  ^heep  hogs,  hides  and  wool.  There  is  a 
fashionable  waterittK^lftce  in  the  TidnHy.  Popk 
IM.610. 

THERIAC,  or  THERIACA.  a  compound 
said  to  have  been  first  prepared  by  Androm- 
acbus  of  Crete,  who  was  physician  to  the 
Emperor  Nero.  It  was  suppoMO  to  be  an  anti- 

ee  to  soiaon,  snd  continued  in  itae  throughout 
Middle  Ages.  As  prepared  in  Venice  and 
other  places  it  was  a  compound  of  M  drugs, 
pulverized  and  reduced  by  means  of  honey  to 
an  ticrtuar)-. 

THERIODONTIA.  a  sub-order  of  the 
Tkeromorpha  (q.v.),  large  extinct  camtvocoM 
reptiles,  with  •bortcncd  oonMSoid  and  double- 

headed  ribs. 

THBKMA  ihi/roe  ffrom  the  Greek 
ikermtn,  signifying  originally  warm  or  hot 
springs),  properly  warm  baths,  but  also  applied 
generally  to  the  baths  of  the  ancients.  During 
the  Roman  Empire  the  buildings  for  this  pur- 
■nsc  wore  const ructcd  with  great  spiitulor  and 
adorrted  willi  paintings,  statuary,  lil>raries,  gym- 
nasia and  public  walks.  The  baths  of  Nero, 
Tttiis,  Caracalia  and  Diocletian  at  Rome  were 
Astinguished  for  the  magnificence  and  luxtny 
displayed  in  their  construction.  Sec  Bath 
Houses. 

THERMAL  SPRINGS.  See  SvuMC 
THBRMIC  FEVER.  See  Sunstroke. 

THERMIDOR,  ther-mT-d6r'  (Fr.  ter-mS- 
d6r),  the  11th  month  of  the. year  in  the  cal- 
endar'of  the  first  French  rraublic.  It  com- 
menced on  19  July  and  ended  on  17  August 
See  Cai.kni>ak. 

THERMIT,  a  name  given  by  Goldschroitt 
to  a  mixture  of  fine  aluminum  fuings  or  pow- 
der and  iron  <«ide.  When  this  mixtnre  is 
ignited  by  some  sttttable  means  the  altmiinum 

unites  vigorously  with  the  oxygen  of  the  iron 
oxide,  forming  a  very  pure  variety  of  stetl  and 
a  slag  consisting  moi^tly  of  aluminum  oxide. 
This  union  of  finely  divided  aluminum  with 
oxygen  gives  a  ver>'  intense  heat,  about 
3,000°  C.  Besides  the  ordinary  thermit  (iron 
oxide  and  alominom  filings)  otiier  mixttires 
may  be  prepared  from  aluminum  and  the  oxidi^ 
of  nickel,  cobalt,  chromium,  manganese,  etc. 


When  these  are  ignited  in  a  properly  prepared 
crucible  violent  reaction  takes  place,  the  VMy» 
gen  of  the  oxide  being  talcen  up  by  the  ahnu- 

num,  leaving  a  very  pure  metal,  nickel,  cobalt, 
etc.  This  process  is  now  much  used  to  get 
metals  from  those  oxides  tli;ii  hert  tofore  have 
resisted  all  ordinar>'  mctlioils  of  reduction, 
When  ordinary  thermit  is  ignited  the  temper- 
ature produced  is  so  high  that  the  iron  and  the 
slag  are  left  in  a  molten  and  highly-heated 
condition.  If  this  iron  is  allowed  to  flow  on 
to  another  piece  of  iron  or  steel  it  will  heat  it 
cnought  to  soften  it  and  the  whole  will  harden 
to  a  homogeneous  mass.  In  this  way  it  can 
be  used  to  replace  broken  parts  of  machinery, 
to  mend  broken  or  cracked  propeller  shafts, 
to  weM  together  railroad  rails  so  as  to  form 
one  continuous  rail,  etc.  Some  of  the  im- 
portant features  in  this  process  are  its  cheap- 
ness, ease  of  execution  and  the  fact  that  ma- 
chinery, etc.,  can  be  repaired  in  position.  The 
method  is  to  siirruiind  the  part  lo  he  repaired 
with  an  ordinary  mold  box;  a  magnesia-lined 
crucible  with  a  piug  in  the  bottom  is  placed  over 
the  opening ;  the  tAcmit  is  placed  la  the  cru- 
cible, ignited  and  as  soon  as  the  violent  re- 
action has  siil)side(l  the  plug  is  pulled  and  ilic 
\sliue  hot  nielal  allowed  to  flow  into  the  mold. 
Iron  lufies  can  be  welded  together  by  pla. mg 
the  ends  in  a  mold  and  allowing  the  thermit 
product  to  flow  in  in  such  a  way  that  the  liquid 
slag  first  oomes  in  contact  with  the  tubes.  The 
slag  forms  a  protective  covering  which  prevents 
the  hot  iron  from  iniiting  with  thein.  though  it 
docs  allow  the  tube  ends  to  liecomc  hot  enough 
to  unite  as  one  piece.  Railway  rails  can  be 
joined  where  they  he  on  the  track,  and  large 
pieces  of  broken  machinery  in  imnes  or  on 
Aiphoard  can  be  readily  repaired  without 
removal. 

THERMO  BAROMETER    See  Thek- 

MOMETEK. 

THERMO-CHBMI8TRT.    or  THBR- 

MAL  CHEMISTRY,  that  branch  of  physical 
chemistry  which  deals  with  the  thermal  changes 
which  occur  when  chemical  reactions  take  place 
or  when  a  liody  or  system  (such  as  a  solution) 
undergoes  certain  kinds  of  physical  change.  Its 
precise  limits  are  not  easy  to  define,  since  the 
subject  merges  into  ordinary  chemistry  on  the 
one  hand  and  into  thermodynamics  OB  the 
other.  Any  chemical  operation  can  be  con- 
sidered from  two  iH)ints  of  view,  according 
as  we  are  interested  in  the  modification  that  it 
produces  in  the  nature  of  the  substances  that 
are  involved  or  in  the  quantity  of  energy  which 
ia  absorbedL  liberated  or  otherwise  transformed 
at  the  same  time.  It  is  the  province  of  thermo- 
clienustr>'  to  investigate  the  transf  jrtnations  of 
(.iieri;y  that  occur  in  such  cases.  The  com- 
plete discussion  of  the  eiierny-transformalions 
that  accompany  a  K'^eii  clnmical  change  should 
include  the  consideration  of  every  type  or  form 
of  energy  which  may  be  present;  but  the  in- 
vestigations which  have  hitherto  been  made 
have  related  chieny  to  the  quantities  of  heat 
which  arc  liberated  or  absorbed,  and  it  is  tO 
this  circumstance  that  the  science  owes  its  pres- 
ent name,  "thermo-chcmistry.'* 

The  quantity  of  heat  that  is  liberated  or  ab- 
sorbed diiring  a  proposed  dtendcal  reaction  can 
b.  <li  termined  by  causing  the  i,'ivcn  reaction  to 
take  place  in  the  interior  uf  a  calorimeter.  The 
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particular  form  of  calorimeter  that  is  to  l>c  used 
will  tiatiirnlly  dcpmd  to  a  considenible  extent 
upon  the  nature  of  the  reactmn  that  U  to  bt 
ttudied.  If  the  prol>lcra  conaisu  in  the  deteiv 
nunation  of  the  quantity  of  heat  that  is  liber- 
ated when  fu(t  ^i\in  liquids  arc  mixed,  the 
calorimeter  i Dttunnuls  < dti-^ists  of  a  {tiatimim 
vessel,  cap.il.ii  ot  c  (nit.umni;  i  rnm  RXl  to  l.C^W 
cuhic  centimeter!*,  placed  in'^idc  of  .mother  ves- 
sel of  silver;  the  space  litw.xri  iht  two  vessels 
facing  filled  with  water.  The  liquids  that  are  to 
be  examined  arc  brouRht  to  the  same  tenspcra- 
tare  as  ncarty  as  possible,  and  are  then  mixed 
In  the  platimmi  vcs«cl-    The  rise  of  temperature 

rf  till'  r.iloriiiuirr  f<'inK  noted,  and  thr  tT).>s^c^ 
ami  spicitii  luMts  of  ihf  varioti*  parts  of  the 
C,i lor  mil  l<  r  (aini  it-,  lonti'iits  )  lu  iiii;  (ii  ((•rnitiir<| 
by  separate  experiments,  we  are  then  in  posi- 
tion lo  calculate  the  quantity  of  heat  energy  lib- 
erated by  the  reaction.  For  detailed  informa- 
tion with  regard  to  the  various  lands  of  calori- 
meters that  arc  used,  and  for  a  discussion  of 
the  sources  of  error  to  which  such  instruments 
arr  li.iMr,  it-ft  ri  IK  1-  tmist  be  made  to  extended 
woiWs  (i|H)ii  lie.1t  ;t!ul  themif>-chcmistry  (See 
the  reftrvnces  at  the  rri<l  of  this  article). 

In  thenno-chemical  work,  the  unit  of  mass 
is  afanost  iimiriably  the  gram;  and  the  eram 
is  always  understood,  when  no  other  amt  is 
spedfieally  mentionetL  The  unit  of  heat  Is 
also  understood  to  l«e  the  calorie,  which,  for 
thermo-chemical  purposes,  is  defined  as  the 
quantity  of  heat  requind  to  r/n^c  tli<-  t(iiip«  ra- 
turc  of  one  ^ram  o!  water  by  one  (-cniiKrade 
dcTk'rec.  when  the  temperature  of  the  water  is  in 
the  vicinity  of  18"  or  20'  C.  The  noution  that 
is  cinplmred  in  expressing  the  results  of  a 
thermo-cnemical  experiment  upon  Ae  heat  that 
is  developed  by  a  given  diemical  reaction  is 
s:niv\  Tin  iMrniular  of  the  substances  that 
rt.i  i  .ifi  wtittni  ^v'ithin  square  brackets,  and 
separated  '  v  a  lotnni.i  or  a  ('<loii;  it  Ikiiik 
understood  that  the  number  of  ^rzmi  that  are 
present  of  any  one  subst.incc  is  equal  to  the 
molecular  weicht  of  that  substance.  A  sign 
of  equality  is  written  after  the  bracketed  for- 
mufae.  and  on  the  rtRht  hand  side  of  this  sign 
the  nimtber  of  calories  of  heat  K<^ncrated  or 
af  sDiI'.l  I  v  the  reuction  is  written;  a  iM>iiti\e 
si^i)  imnK  {>ritivt<J  (or  sutHxcd)  when  ht;.tt 
is  evolved,  atid  i  negative  sign  when  it  is  al>- 
sorhcd.  The  indices  that  are  attached  to  the 
symbols  of  the  various  elements  are  written 
above  those  symbols,  instead  of  bctow.  For 
eaauiHC; 

(H'.OI  -  +  68,360 

signifies  that  when  two  Krams  of  hydrogen 
Slid  16  i;rams  of  oxygcn,  both  at  about  18* 
C.  and  under  ordinary  atmospheric  pressure, 
combine  to  produce  18  Rramf  of  water  (also 

ai  1).  thr  quantity  of  beat  that  is  evolved 
i-  siifTiftciit  to  r:ii-c  ibc  teinper.Murc  of  t^'^.Mi) 
^'r.ini*  of  vnatcr  by  ntio  C<"iili4;ra<le  deijree;  the 
temperature  qf  the  viatt  r  bem^  al»oul^  18*  C 
\Vhrn  a  ccivnpouixl  is  I  ri  ken  up  into  its  con- 
stiluii-nt  parts,  the  braekcted  formube  are  pre- 
redid  by  a  negative  stini.  Thus  the  expres- 
sion, 

in.ni 

sitrnifies  that  when,  sny  means.  gfCW 
f>f  hvdrix-bkiric  arid  are  aerompivd  w  as  to 
ftct  liec  1  VI  am  of  hvdrnKra  and  J5.5  arrams  of 


chlorine,  the  change  is  arcwpanied  by  Ik 
sorption  of  a  quantity  of  heat  that  woaU  he 
•nSdcttt  to  raise  the  tempct»Wnr  of  2Un 
tiania  of  araier  by  1*  C 

The  *heat  of  formation*  of  a  sobstance  is 
the  quantity  of  heat  ftiveii  ut  when  tht  .al^ 
stance  is  formed  from  its  ( uristitucnts .  n  l-rio^ 
t.ikrii  as  negative  when  the  form  itioti  .n  the 
substance  is  accompanied  by  the  absorpuoo  oi 
heat.  In  general,  any  given  substance  nay  he 
prepared  in  variotts  way*,  from  diffcfem  mam- 
rials  or  cohstituents ;  and  hi  such  eases  the  heat 
of  formation  will  be  different,  according  to  the 
particular  substances  that  are  rewarded  as  con- 
stituents. For  example,  sulf^uric  mui  might 
be  prepared  from  sulphur,  oxygen  and  water, 
acoordtag  to  the  equation 

S  4  30  +  H,0  H.SO.. 

or  from  sulphur  dioxide,  oxygen  and  water,  ac- 
cording to  the  fonBula 

SO.  +  O  -1-  H,0-H.SO.. 

or  from  sulphur  irioxidc  and  water,  accordim 
to  the  equaboo 

S0.+  H,0-H.SO.: 
and  the  heat  of  formation  will      dttfercnt  ia 
these  several  cases,  if  we  regard  the  imaediaie 
materials  fvom  wUch  tim  acid  i«  pupamd  m 
the  Vnnstitoenta*  of  the  add  But  if  the  acid 
is  prepared  from  the  elements  sulphnr  b^'rv 
gen   and   oxygen    (all    three  beine   tnkm  x 
certain  standard  initial  ph\sKaI  st.itr-    n  r.i  h 
instance),  then  the  heat  ot  tornutioii  wili  \» 
the  same,  whether  these  elements  comNne  di- 
rectly to  form  the  acid,  or  whether  the  oxidM 
of  sulphur  and  hydrogen  are  first  produced 
and  tlieae  subsequently  ccnUane  to  Umo  tkt 
add   In  fact,  the  pnncipte  of  the  eonserr>- 
tion  of  energy  shows  that  when  a  hody  or  a 
system  of  bodies  pa>ses  through  a  »«crr^*imi  o: 
I  har.ijcs.  either  ph\>i>;.il  or  .  hmiK  .il  u.  :  .iture. 
M>  as  to  pass  trom  one  given  itutiai  <.(a:e  (A 
another  (Hven  final  state,  the  total  change  in  the 
internal  energy  of  the  tody  or  s)stem  is  idcod- 
caUy  the  same,  whatever  the  nature   of  dw 
transformations  may  be,  by  which  the  change 
is  effected.    Hence  it  follows  that  whenever 
tlu   In  ,it   that   is  cmitletl  or  aliMirbed  in  the 
cour2>€  oJ    a   icartmn   retiresents   iiothinK  l-vt 
the  decrease  or  ituita^t  m  tlx-  internal  merfD 
of  the  system,  the  total  i|U2iiUity  ot  heat  limit 
is  emitted  or  absorbed  will  be  cntireK  indt 
I»endent  of  the  way  in  which  the  transforaaa- 
tion  takes  place   if,  however,  the  system  per- 
forms external  mechamcal  work   in  pats.in< 
from  its  initial  state  to  its  final  Mate,  the  heal 
ent  r'.^\   th.it  IS  .K  tii.ilK   ^ven  of!  will  be  !*»» 
thau  that  I  otit  spotiiluj^  to  the  rh;ii»Ke  in  lb< 
internal  rrurij\    !■>    the  .imoiin'   wh>rh  i»  r»- 
pended  in  pcrfomuog  the  external  work.  Is 
many  of  the  reactioas  that  are  consirlered  ta 
thenno-chefidfltty,  the  external  work  that  it 
performed  is  loo  small  to  he  of  any  material 
^iKIli^le.ln^e,  and  in  these  cases  the  heat  errricv 
th.it   i>   emitted  or  absorlwd  in   the  p*»we 
from  oiiL   '-talc  to  another  mav  l>c  IokioI:« 
r«>;atdiii  as  independent  of  the  kind  of  trajw- 
formatinn    that    the    transition    involve*  In 
some  cases,  however,  and   partial  la  rty  when 
the  systems  under  ron^iileration  arc  paJt|r  " 
whcdly  iraseou\  the  external  work  thai  is  pee' 
fonned  is  great  enough  lo  reqpiirc  aenoM  ess»- 
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lidrration,  and  to  obtain  accurate  results  this 
work  must  be  estimated  and  allowed. 

The  application  of  the  principle  of  the  con- 
servation of  energy  to  Ae  determination  of  the 
heat  of  formation  of  a  substance,  when  that 
heat  cannot  be  directly  observed,  may  be  illus- 
trated l)y  the  case  of  phosphorus.  We  have, 
when  ordinary  phosphorus  is  burned  to  the 
pentooddeb 

IP*,0»J=»  + 369,100; 

which  rignifies  that  when  62  grams  of  or* 

(Itn.Try  phosphorus  (the  atomic  weight  of  that 
ekmcnt  being  31)  arc  bumed  to  pentoxidc, 
3t)9.lLX)  calories  of  heat  are  emitted.  A  similar 
experiment  with  amorphous  phosphorus  gives 
the  corresponding  rebtion 

(P*.OM  =  + 326.800. 

Evidently  the  internal  energy  of  the  amorphous 
variety  is  less  than  that  of  uie  ordinary  variety* 
nnce  when  both  arc  converted  into  the  same 
thing  the  amorphous  phosphorus  gives  out  sen- 
sibly less  heat.  The  difference  of  the  fore- 
going mimhcrs  i<i  42,300;  nnd  dividing  this  by 
2  (since  the  forcK'oing  numbers  apply  to  62 
grams  of  the  phosphorus),  we  readi  the^final 
conclusion  ^t  when  31  grams  of  ordinary 
phosphorus  are  converted  into  the  same  mass 
of  amorphoos  phosphorus,  the  conversion  is 
attended  by  Ac  emis.sion  of  21,150  calories  of 
heat  Similar  experiments  have  been  per- 
formed IB  great  nomber  npon  compounds  that 
are  isomenc  vrith  one  anodier;  and  yet  the 
data  that  are  available  do  not  warrant  any  but 
the  brdiidtst  generalizations.  It  appears,  for 
c.x;impic.  that  the  internal  enerio'  of  a  com- 
pound that  admits  of  isomeric  modifications  de- 
pends (1)  upon  the  symmetry  of  structure  of 
the  molecule,  (2)  upon  the  natures  of  the 
atoms  which  are  directly  joined  in'  tlie  mole- 
cule, and  (3)  upon  whcuer  or  not  each  mol^ 
cule  in  the  compound  exhibits  its  maximum 
valency  toward  the  molecules  of  other  kinds 
with  which  it  may  be  associated.  Thorascn  en- 
deavored to  discover,  by  thcrmo-chemical  meth- 
ods, whether  a  single  bond  between  two  ad- 
jacent carbon  atoms  is  stranger  or  weaker  than 
a  double  or  triple  bond.  His  methods  and 
conclusions  are  perhaps  not  always  beyond  crit- 
icism, but  he  was  led  tu  liclieve.  from  hib.  ex- 
periments, that  a  triple  Inind  between  two  ad- 
jacent cartoon  atoms  constitutes  a  much  weaker 
connection  than  either  the  single  or  the  double 
bond.  This  particular  condiision,  it  nwy  he 
said,  is  in  harmony  with  evidence  on  this  point 
that  has  been  collected  in  manv  other  ways. 

The  methods  of  tJiermo-chcmistry  have  been 
applied  extensively  to  the  investigation  of  prob- 
lems in  the  theory  of  solutions,  to  the  study  of 
the  afHnity  between  adds  and  bases,  and  to  the 
elucidation  of  many  of  the  ditficult  points  of 
physical  chemistry.  These  applications,  how- 
ever, assume  a  knowledge  not  only  of  experi- 
mental and  theoretical  physics  and  chemistry, 
bat  also,  and  more  particularly,  a  sound  under- 
Standing  of  thermodynamics.  Consult  Moir 
and  WiEkmi,  '  Elements  of  Thermal  Chemittry>  ; 
Thomsen.  ^Thermochemische  Untersuchon- 
gen';  Naumann,  ^Thermochemie' ;  Planck, 
*Gnuidriss  der  AUgemeincn  Thermochemie.' 

Allan  D.  Risteen. 
Director  Technical  Research,  The  Travelers  in* 
surance  Company,  Hartford^  Conn. 


THBRIIO-DTHAMIC  WKIGXm,  a  name 
applied  to  any  form  of  steam  engine  or  gas 

engine. 

THBRM0PTNAMIC8,  or  THB  MS- 
CHANICAL  HBBORY  OF  HEAT,  that 
branch  of  i^iysicat  science  which  treats  of  the 
relation  of  neat  energy  to  energy  of  other 
kinds,  and  particularly  of  the  convertibility  of 
heat  energy  into  mechanical  energy,  and  the 
eonvcrae.  In  order  to  discuss,  quantitatively, 
die  conversion  of  one  kind  of  energy  into 
another  kind,  we  must  first  have  a  definite 
method  of  measuring  each  of  them.  Mechanical 
energy  (sec  Energetics)  is  measured  by  de- 
termining the  amount  of  work  that  a  given 
qinantity  of  it  can  perform;  the  customary  unit 
employed  for  this  purpose  being  the  "foot 
pound"  or  the  •metre-kilogram*  in  engineering 
practice  and  the  "erg"  in  scientific  work;  the 
'erg"*  being  defined  as  the  quantity  of  work 
done  in  overcoming  a  resistance  of  one  djme, 
through  a  distance  of  one  centimeter.  The  unit 
enqiloyed  in  die  meaaurewent  of  heat  is  almost 
universally  the  quantity  of  heat  required  to 
raise  the  temperature  of  some  definite  mass  of 
water  through  one  degree,  on  some  stated  part 
of  the  thermometric  scale.  The  ordinary 
'British  thermal  unit,**  whidi  is  tt8«|  ia  cnp* 
neering  practice  in  English-apcaldng  countries, 
is  the  quantity  of  heat  required  to  raise  the 
temperature  of  one  pound  of  water  by  one 
Fahrenheit  degree;  and  in  countries  that  use 
the  metric  system,  the  engineering  unit  is  the 
quantity  of  heat  required  to  raise  the  tem- 
peramre  of  one  kilogram  of  water  through  one 
centigrade  degree.  As  the  specific  heat  (q.v.) 
of  water  varies  slightly  at  different  tempera- 
tures, these  dehmt:r)ti.s  are  iiut  absohifely  defi- 
nite, unless  the  part  of  the  thermometric  scale 
at  which  the  experiment  is  to  be  performed  is 
specified.  Unfortunately  there  is  no  general 
agreement  among  engineers  on  this  point ;  and 
for  most  purposes  in  pnictiral  engineering  it 
is  customary  lo  ignore  the  slight  variation  in 
the  specific  hcai  of  water  and  tu  consider  the 
foregoing  definitions  to  be  sufllicicntly  precise 
as  they  stand  For  scientific  purposes,  where 
the  greatest  possible  accuracy  is  required,  this 
course  is  not  permissible,  and  it  becomes  neces- 
sary to  specify  the  particular  degree  ihr  ui^'^h 
which  the  temperature  of  the  water  is  to  be 
raised.  Even  here  there  is  no  definitely  estab> 
lished  convention;  but  there  appears  to  be  a 
growing  tendency  to  adopt  the  degree  that  ex- 
tends from  14.5'  C  to  C.  In  scientific 
work,  too,  it  is  customary  to  define  the  thermal 
unit  in  terms  of  a  gram  of  water,  instead  of  a 
kilogram;  and  the  scientific  heat  unit  (which  is 
called  the  *anall  calorie,**  to  distinguish  it  from 
the  "greater  calorie*  that  is  used  in  engineei^ 
ing)  may  be  defined  as  the  quantity  of  heat  re- 
quired to  raise  the  temperature  of  one  gr.im 
of  water  from  14.5'  C.  to  15.5°  C.  The  quan- 
tity of  heat  required  to  raise  the  temperature 
of  one  gram  of  water  from  3.5°  C  to  4J°  C— 
ASf  being  the  temperature  at  which  water  hai 
iti  maxinnnn  density^is  also  known  aa  dm 
•therm* 

The  science  of  themn  .rlynamics  is  founded 
upon  two  general,  fundamental  laws,  which,  so 
far  as  we  are  aware,  are  absolutely  rigorotis 
and  wtiich  are  respectively  known  as  the  "first* 
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•ad  "teconi*  hnm.  Tkcte  we  ihdl  wmWer  in 

order. 

Thr  *first  hw  of  tliennoajmuiiic**  is  noth> 

ing  liti!  .1  special  application  of  the  general 
principle  of  the  conservation  of  rnerKV.  (Sec 
ENEsnETlcs).  It  states  that  \\h«iu\<r  brat 
encrg>'  is  converted  into  mechanical  enerfjy  (or 
the  reverse),  then  for  each  unit  of  one  kind  of 
enerK>-  that  disappears  there  is  always  a  per- 
fect U  definite  and  constant  tpantity  of  energy 
of  the  other  kind  which  siveart.  Mayer  and 
Joale  (fiscovered  this  fact  independently,  abont 
the  year  1840.  There  has  hccn  in  the  past  <nme 
eonsiderahlc  controversy  as  to  (he  cre<|M  that 
should  he  ;i^siL;iiCiI  tn  tlu  '-f  r( '•l>t'f live  invcsti- 
gaturs.  W  c  cannot  enter  into  this  discussion, 
bnt  the  reader  who  desires  to  follow  it  up  will 
find  an  admirable  and  very  fair  statement  of 
the  facts  of  the  case  in  two  papers  on  the 
Copley  ncdaUsu  of  1870  and  1871,  in  TyadalTa 
*PraKnwnts  of  Science.*  |onle  did  a  vast 
amotint  of  experimenta!  work  for  the  purpose 
of  (leterminini:  (he  rxact  value  of  the  ''me- 
chanic.il  r(|ui\ ri:  of  heat,*  as  the  constant  is 
called,  which  expre><.«  s  the  numlK-r  of  units  of 
mechanical  cnerK>'  that  are  e(|ui\alcnt  to  one 
unit  of  heat;  and  in  the  course  uf  bis  labors  he 
tried  many  ditlcrc-nt  experimental  method 
(OmtoU  *11ie  Scientific  Papers  of  Imm  Pm- 
eott  Joule*)'  His  best  knownmethod  ccmsisted 
is  Stiniap  •  known  mass  of  water  and  mr.asttr- 
lag  the  nse  in  temperature  so  produced  as  vscU 
as  the  quantity  of  niechanical  work  expended  in 
the  stirrinp.  He  concluded  that  the  tempera- 
ture of  one  poiuid  of  water  is  raised  by  one 
Fahrenheit  decree  by  the  ex]>enditure  of  772 
foot«pounds  of  mechanical  energy.  This  con- 
WUMtf  which  is  known  as  *}oaff*  equivalent* 
and  IS  denoted  by  the  symbol  /,  has  pla^  an 
all-important  part  in  etiK'incering  and  scientific 
work  for  more  than  half  a  century.  A  better 
value  of  it  was  olnaincd  h\  Rowfand  in  1879 
fciinsult  'The  Physical  t^apcrs  of  Hcnrv- 
Augustus  Rowland')  ;  but  the  prcsliRe  of  Jonk 
was  So  Kreat  that  the  supcriorit)r  of  Rowland's 
work  was  not  generally  recognised  for  many 
years.  Rowland's  method  was  sinibr  to  that 
of  joule,  but  he  worked  with  far  better  appara* 
tns,  and  took  advantage  of  the  advances  that 
hail  been  made  since  joule's  work  was  done, 
Inith  in  c.il  .rinieir\  and  in  thermometr>v  It 
was  in  ibe  course  of  this  work  that  Rowland 
made  the  discovery  that  \\h<  ri  t(  riijieraiure  is 
defined  in  accordance  with  the  scale  of  the 
normal,  constant- volume  air  thermometer,  the 
spcrifir  heat  of  water  hos  «  mimmttm  vame  at 
a  Httle  above  30^  C.,— a  discovery  which  hn- 
pHes  a  hiph  dcfrree  of  precision  in  the  ex- 
p«'rimental  methods  rmplovcd,  and  which  has 
Ik-cm  ahiiiulantly  verified  bv  later  invcstikrators. 
kcmland'»  value  of  the  mrchaniral  e»inivalent 
of  heat  ma\  br  «.taiid  a*-  iolli»w*:  Takift'  :«<i 
the  unit  of  beat  the  qtiantilv  of  beat  rrfjuired 
to  raise  the  temperature  '>(  one  kilo^r.^m  of 
water  from  143*  C  to  15.5*  C.  the  mechanical 
•qvttvalent  is  4274  kilo||Tam>metres  at  sea>level 
in  the  latitude  of  Baltimore.  If  the  unit  of 
heat  is  the  quantity  of  heat  required  to  rai«e  the 
Mmperature  of  a  potind  of  water  from  S'>'  F. 
to  ftO*  F ,  then  the  nierb.mical  r<)iM%  alent  is 
77*)  0  lo.  i  -jHjtinds  1 1  the  unit  of  heat  is  the 
quantity  of  brat  required  i  >  raise  thr  tem- 
perature of  one  cram  i>i  ».iur  from  143*  C 
to  15.^'  r,  then  the  mechanical  equivalent  ia 


41jBBOjOOO  ergs.  Numerous  other  experimenters 
have  made  determinations  of  the  mechaaial 
equivalent,  both  by  the  method  followed  by 

joule  and  Rowl.and.  and  by  other  methods, 
rr.tmineiit  anioin;  these  is  drifTiths,  who  heated 
the  water  in  his  calorimeter  mainlv  b>  meatti 
of  a  known  electrical  current,  traversing  a 
known  resistance,  and  hence  gi>'ing  out  a  known 
quantity  of  heat.  Taking  as  a  unit  of  heat  the 
quantity  of  heat  required  to  raise  the  tempera* 
tore  oi  a  kilogram  of  water  from  14.5*  C  lo 
15.5  C,  GrilSths  fotmd  the  medianiral 

lent  to  be  427.45  kiloKram-mClVCS  at  sra-lrvel 
in  the  latitude  of  Greenwich.  Rowland  s  vabie. 
when  expressed  in  the-r  same  units  and  r  -r- 
rected  to  the  latitude  of  Greenwich,  is  427(1 
For  further  details  concemitiu  the  cxperimmtal 
determination  of  the  mechanical  equivalent, 
consult  Preston.  *Theory  of  Heat':  and  for 
nimieraus  interesting  illustrattoos  of  the  first 
law  of  tbermodjmamics.  consult  l^ndalU  'Heat 
a  Mode  of  Motion.' 

The  ■•second  law  of  thermodynamics*  is 
bard  to  explain  in  .i  limited  spa^c.  or  without 
the  u-e  of  higher  rn;ithematics ;  and.  as  Raiv- 
kinc  remarked,  its  exposition  has  l»ecn  much 
neglected  by  the  writers  of  p«)pular  works^  so 
that  *the  consequence  is  that  most  of  those 
who  depend  altogether  on  such  works  for  their 
scicniific  information  remain  in  ignorance,  not 
only  of  the  second  law,  but  of  the  fact  that 
there  is  a  second  law;  and  know  ins:  the  first 
law  only,  imais'inc  that  the\  know  the  wh  le 
principles  of  tbermr.dvnaniics."  In  i*i  simplest 
form,  the  "secotid  l.ivs"  merely  -t  i-  that  heat 
always  tends  to  pass  from  a  hotter  body  to  a 
colder  one.  This  fact  Is  obvious  enoo^  te  its 
simpler  manifestatiotts;  for  every  Iwuaewite 
knows  that  to  make  Ae  kettle  boil  At  man  pm 
H  on  the  S|oye  and  not  in  the  refricerator  It 
is  not  so  evident,  however,  that  there  are  no 
conditions  whatever  tinder  which  hra;  will  pass 
of  its  own  natural  fenflcntn-  from  a  l  ^wer  trm- 
;,er.iitire  to  a  bi^-ticr  -  ik-  !r  's  rt'.'t  r\n5rrt  at 
first  thought,  for  example,  that  we  cannot  mak* 
a  burning  guss  big  enouti^  to  give  a  tempera- 
ture, at  its  focus,  which  shall  be  higher  than 
die  temperature  of  the  sun;  yet  we  eanaoi  do 
so,  if  the  second  law  of  thermodymmirs  ia 
true,  for  the  heat  at  the  focus  of  the  i;lass  cer- 
tainly comes  from  the  sun.  and  if  that  f.^us 
were  hotter  than  the  sun.  we  sh<»uld  have  a 
case  in  whicb  heat  is  jmsshiv'  ^'v  it*  own  riaiiiral 
radiative  tendency  troni  a  cooler  body  (the 
sun)  to  a  hotter  one  (the  focus  of  the  ^lass) 
The  second  law  was  first  proposed,  as  a  brood 
principle  of  nature,  by  Oausius;  and  Mkam^ 
nnmerona  distinguisiisd  mathematicians  and 
physinsts  have  questioned  its  vahditr  fraaa 
time  to  time,  it  is  now  recoRnixrd  as  a  k'reat. 
universal  trurb.  applicable  to  all  class<-t  of 
pb«ni>mrna.  without  txception.  so  Iook  a*  we 
are  dealini;  with  lafKc  masses  of  matter  We 
rannot  undertake,  here,  to  discuss  the  lertmng 
exceptions  that  occur  in  connection  with  par^ 
ikles  microscopie  or  less  in  size  (See  U*owsi> 
IAN  Movkmkmt).  It  is  indeed  tnw  ikai  haal 
can  be  abstracted  from  a  body  and  made  10 
pass  into  a  warmer  one.  and  this  is  actnally 
done  on  a  commercial  scale  in  cold  storage 
plants  and  in  the  manufarturr  of  artiticiat  tee : 
i>ut  the  point  is  iluil  tbis  irat  cannot  be  accc»- 
piished  witboni  ibr  expenditure  of  energy.  W« 
are  i<*  think  ui  heat,  in  its  tcndeacy  to  pass 
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from  a  lii^er  tanpeBaSn re  to  a  lower  >otte,  in 

much  the  same  way  as  wc  think  of  water  tend- 
inff  to  run  down  hill.  Water  will  not  run  up 
hill  of  lis  own  accord,  but  it  may  be  forced  to 
pass  from  a  lower  level  to  a  higher  one  by  the 
expeaditure  of  cnerg>'  upon  a  pump  or  other 
equivalent  device.  The  correctness  of  Oaiuins' 
hypothesis  with  regard  to  heat  k  nibatanlated 
by  the  fact  that  no  case  has  yet  been  discorewd 
in  which  it  is  demonstrably  violated.  On  die 
other  hand,  many  previously  unknown  phe- 
nomena of  nature  have  been  predicted  by  its 
aid,  and  in  every  instance  subsequent  cxpi  rimt  iit 
has  borne  out  the  prediction  in  every-  respect. 
For  a  short  account  of  some  Of  the  better 
knows  obfectiopt  that  have  been  niged  against 
the  sotmdneas  of  the  *secdnd  law,*  consull  <he 
latter  portion  of  Browne's  translation  of  Otl^ 
sius's  "  Merh.inical  Thcnrv  of  Heat.* 

In  studyin;;  the  iransinrmation  of  hcat- 
cncrgv  into  mechanical  ener^  (or  the  re- 
verse), it  is  customary  to  think  of  the  con- 
version as  beinR  perfoimed  by  a  suitable  type 
of  heat-engine;  for  this  'conception  helps  to 
make  the  problem  definite,  so  that  the  mind  can 
readily  grasp  the  prinaples  involved.  The 
imaKinary  enRine  is  usually  conceivfrl  to  be 
perfect  in  construction,  so  as  to.nin  without 
friction  and  without  losses  by  radiation  or  con- 
duction. In  fact,  the  material  of  which  the 
engine  is  composed  is  aasomed  to  be  incapable 
of  mbsorUng  aiqr  he«l  at  «1L  Sone  of  its 
fMUts  najr.  however,  bo  asstmied  to  he 
perfectly  transparent  to  heat,  and  others  to 
he  absolutely  opaque  to  it ;  and  we  may 
make  such  other  extravaj?ant  assumptions 
as  may  be  convenient  for  the  discussion 
of  the  problem  in  hand,  the  only  office  of 
the  imaginary  engine  bein^  to  assist  the  mind 
in  the  presentation  and  discnsrion  of  the 
sential  facts,  whatever  those  may  he.  These 
fictive  engines  arc  usually  assumed,  further- 
more, to  be  "perfectly  rcvcrsilile,"  so  that  when, 
by  the  expenditure  of  mechanical  power,  they 
are  forced  to  run  backwards,  all  of  the  normal 
operatioiis  of  the  engine  take  place  precisely  as 
before,  btit  m  a  contrar>'  sense,  if,  for  ex- 
ample, the  engine,  at  some  instant  in  its  for- 
ward motion,  absorbed  a  quantity  Q  of  heat 
from  an  tnit-ide  body  whose  temperature  was 
T,  then  when  the  engine  reaches  the  corre- 
sponding state  h)  its  reversed  motion,  it  must 
give  out  this  same  qnaoti^.  Q,  of  heat,  and 
must  give  it  out  atrain  to  the  same  body  from 
which  it  oriv'inally  abstracted  it,  and  at  the 
same  ti  mpi  r  nturc,  T.  An  eiminc  which  ful- 
fill all  Ml  th(-;r  various  cotidiiions  is  called  a 
•perfectly  reversible  engine";  or,  more  brie%, 
an  "ideal  engine.'* 

Carnot's  Theorem^  In  1824  Camot  gave  a 
remarkable  tfieorem  (consult  tils  'Reflectifms 

on  the  Motive  Power  of  Heat,'  Thurston's 
translation),  which  may  be  stated  in  the  fol- 
lowing lanv;ua^;c :  Of  all  the  possible  kinds  of 
heat  cnKinc.  which  run  by  converting  heat- 
energy  into  mechanical  energy,  and  which  take 
in  their  heat  all  at  one  given  temperature  and 
nwe  out  all  that  they  do  ^ivc  out  (if  any)  at 
another  given  temperature,  there  is  none  that  is 
more  etficicnt  than  the  ideal,  reversible  engine; 
■efficiency"  Iteinv:  defined  as  the  fraction  of  the 
abaorbcd  heat-energy  that  is  converted  into 
mednnieal  woric.  This  theorem  b  of  «xietedinf 
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inpormnee,  as  If  hol^  trtie  not  inly  for  the 

untold  thousands  of  kinds  of  ideal  engines  that 
we  might  be  able  to  think  of  at  the  present 
time,  but  also  for  any  others  that  may  depend 
upon  principles  of  nature  as  yet  undiscovered: 
always  supposing  that  the  two  fundamental 
laws  of  thcnnodamaniics,  as  stated  abovc^  are 
true.  In  Camet's  tine,  heat  was  betteved  to  be 
a  substance;  and  Oirnot's  proof  of  his  theorem 
is  based  upon  tWs  view,  .\fter  the  newer  con- 
ception of  heat  had  been  attaine<l,  however, 
Claosius  proved  that  Carnot's  theorem  is  cap- 
able of  equally  sound  demonstration  in  accord- 
ance with  the  two  thermodynamical  laws  now 
admitted.  The  proof  is  as  follows:  Let  us' 
assume  that  the  theorem  is  false,  and  that  there 
is  some  other  engine,  which  we  will  design.ite 
as  B,  which  is  more  efficient'  than  some  par- 
ticular ideal  reversible  enpine.  A,  which  runs 
between  the  same  two  temperature  limits.  Let 
Ti  be  the  temperature  at  which  both  engines 
take  in  their  heat,  and  let  7»  be  the  temperatnre 
at  which  each  rejects  such  heat  (if  any)  as  It 
does  not  transform  into  work.  Let  H\  and  //>, 
respectively,  be  the  qtiantities  of  heat  taken  in  and 
rejected,  during  a  given  time,  by  the  reversible 
engine,  A;  and  let  ftt  and  fTi  be  the  quantities 
taken  lii  and  reject«l»  respectively,  by  the  other 
engine  B.  The  quantities  of  neat  that  are 
transformed  into  work  by  A  and  B,  respectively, 
are  then  (f/.— and  (H\—H',)  ;  and  the 
efficiencies  are  respectively  (//.— and 
iH't-~H't)/H\.  The  condition  that  wc  are 
assmnin^,  in  violation  of  the  theorem,  is  that 
the  efficiency  of  the  engine  B  is  greater  than 
that  of  A;  that  is.  {H\  — H\)/H\>  {Hx  — 
Hi)/H\',  or,  what  is  the  same  thing,  H\{H't — 
H\)>H\  (H.  —  H,).  Now  suppose  that  the 
two^  engines  are  coupled  together  so  that  the 
engine  B  runs  {oT\  \r(\  and  drives  the  re- 
versible engine,  A,  backward.  Then  A,  owing 
to  its  re\'crsibility,  for  every  —  units 
of  mechanical!  wonc  that  it  absortM,  takes  in  Nt 
units  of  beat  at  the  temperature  T,,  and  re- 
jects Ht  units  of  heat  at  the  higher  tempera- 
ture, 7',-  while  the  other  etmiiUj  li,  fnr 
every  (ft'i  —  ff,)  units  of  mechaiucal  work 
that  it  performs,  takes  in  H\  units  of 
heat  at  the  hi^er  temperature  Tu  and 
rejects  W»  at  tho  fcjwer  temperature  Tg. 
Now  in  the  case  siqipose<t  where  one  of  the 
engines  drives  the  other  one  backward,  the 
mechanical  energy  devoleped  by  the  engine  B 
is  entirely  absorlicd  by  the  reversed  cngme,  A. 
Hence  wc  have  ( //',  -  //',)  =  (//.  -  //,)  ;  and 
this  equation,  taken  in  connection  with  the  fore- 
going inequality,  gives  //,  >H'i.  That  is,  the 
heat  delivered  by  the  doubled  engine  to  the 
source  whose  temperature  is  T,,  is  greater  than 
the  heat  that  is  t)eiTig  withdrawn  from  that 
source;  so  that  if  we  regard  the  doubled  engine 
as  a  single  machine,  we  have  a  case  in  which 
heat  is  passing,  by  its  own  natural  tendency  and 
without  external  compulsion,  from  a  tempera- 
ture Tt  to  a  higher  t«mperaiure»  T*.  .Bu)  this 
is  contrary  to  the  secofid  law  of  thermo- 
dynamics; and  hence  if  that  law  is  sound,  it 
must  be  -that  no  such  enione  as  R  exists.  In 
other  word-,  there  is  tio  engine  which  tikes 
its  heat  all  at  a  temperature  7"i.  and  rejects 
what  it  does  reject  at  a  lower  temperature  T* 
which  has  a  higher  effideacy  than  the  ideal  re- 
veraible  engine  rmming  between  these  stme 
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tcmpcraturi-  limits.  It  will  he  obscr\r<I  thai  in 
case  lioth  u{  the  ct\gincs  arc  rcvcrMlilc,  the 
foregoiug  proof  can  easily  l>c  made  to  !>how 
tiiat  neither  one  is  more  cfticicnt  than  the  other 
one.  It  follows,  therefore,  that  all  ideal  re- 
versible engines  which  take  in  no  heat  except  at 
Tu  and  reject  none  except  at  Tt,  have  the  same 
identical  clTicicncy;  and  thi-  efficiency  can, 
thcnforf,  depend  upon  uutliuiK  luit  iJie  two 
ttinncraturci  7.  ana  Ti.  In  the  lannua^'c  of 
matncmatics,  the  e&ciency  oi  an  ideal  reversii>le 
engine  which  niBS  as  here  detcribcd  is  a  "tnnc- 
tion*  of  the  temperatures  at  which  heat  it 
at>sorbcd  and  rejected,  and  of  nothing  else. 
In  the  forc^'oing  demonstration  it  was  as- 
sumed that  all  of  tlic  heat  taken  in  l  y  the 
euKiiii  I>  is  either  tran^iornud  into  mechanical 
encrgj'  or  rejected  at  the  temperature  T*.  If 
the  engine  B  is  of  sudi  a  Idna  that  this  con- 
dition is  not  fulfilled,  by  reason  of  the  eni^ 
lositi?  some  of  its  heat  at  temperatures  inter- 
mediate  to  Ti  and  T,  (or  ]iy  reason  of  any 
Otiu  r  iniperfaction  in  (!c>ii.:n  or  constnicti<in) . 
then  the  tlieoiom  is  stiil  true;  for  tlie  as>ump- 
tion  that  we  have  made  al  ove  is  the  one  that  is 
least  favoraMe  to  the  demonstration. 

Abfolttte  Tempcratiue. —  Let  us  consider 
an  ideal,  reversible  engine,  which  in  each  uiut 
of  time  takes  in  Hi  units  of  heat  at  the  tem- 
perature Ti,  and  rejects  Hi  units  of  heat  at  the 
temperature  T*.  Tlien  the  efiu  iency  of  the  en- 
gine is  (H\  —  Hi)/Hi;  and  this  (as  wc  have 
seen)  roust  Ik?  equal  to  some  function  of  Ti 
and  T>.  It  win  be  more  convenient,  however, 
to  write  the  efficiency  in  the  form  I  —  ; 
which  is  obviously  permissible.  Since  this  is  a 
function  of  the  two  temperatures,  so  also  is 
Ifx/H,:  and  wc  may  write  Ht  11,'^  f(T,,  TV 
Now  f!u  ^)cin^^  the  heat  rejeetrd  ].\  the  l;;  .  iii 
engine  at  the  tempt  i. mire  Ti,  ii).t>  he 
again  in  a  second  ideal  reversible  engine,  which 
we  may  assume  to  take  its  heat  at  Tt,  and  to 
reject  what  it  does  reject  (if  any)  at  sqom 
still  lower  temperattire.  T*.  The  second  en- 
gine, cotividir.d  separnfely,  would  pivc  a 
second  equation  entirely  analogous  to  the 
one  already  written ;  and  we  should  ba\  e 
H»/H%'^f  \T%,  Tt).  But  wc  might  consider 
the  two  engines,  coupled  together,  to  con- 
stitnte  a  single  ideal  reversihlc  engine;  taking 
in  a  quantity  Ht  of  heat  at  Tu  and  rejecting  a 
quantity  Ht  at  the  temperature  7"*.  From  this 
point  of  view  we  could  write  H,/Ht^ 
f  (Tu  TtV  Hut  if  we  muhiply  Ht/H,  by 
Ht/Ht,  wc  obtain  //i///. ;  and  hence  we  see 
that  the  funrtion  /  must  be  of  such  a  nature 
that  we  have  the  identical  relation 

/  iTu  Tt).  f  (T..  Tt)  --f(TuTt). 

whatever  the  values, of  T,,  T,  and  T,.  I'xam- 
of  this  equation  will  show  that  the  dis- 
cc  of  Tt  by  the  multiphcation  of  the 
tW9  terns  in  the  first  member  involves  that  the 
function  /  shall  be  of  the  form 

/  iTt,  T,)^P{T^  /F(T,). 
Hence  we  have  the  gr;ier.il  relation 

Ht  and  //,  l»cing,  rt  >pet  tively,  the  quantities  of 
heat  absorh^i  and  emitted  by  any  ideal  re- 
versible engine,  at  the  temperatures  Ti  and  Tt: 
the  etiv.iiii'  hiing  •supposed  to  absorb  no  heat 
except  4i  and  to  reject  none  except  at  Tt. 
The  algebraic  form  oi  the  function  f  (T)  wiU 


depend,  evidently,  upon  the  kind  of  thrmsotsw^ 
ter  that  is  used  in  de&ntng  the  tcmpcratart  T ; 
but  whatever  the  foia  of  the  tunctioa  aay  h^ 
its  numerical  value  will  always  be  the  same  for 
any  fixed  temperature,  no  oaitcr  what  the  na- 
ture of  the  thermomeCric  scale  may  be.  itnm 
which  it  is  obtained.  This  follows  from  ikr 
faet  that  the  latt  equation  above  ma-t  a!»:iT^ 
hold  true,  and  H\  and  Hi  arc  not  dep«\dfrr  ■-. 
iii>  way  upon  any  thrrmomctnc  scale  Thr 
independence  of  the  numerical  value  of  /•  (  7  ) 
of  all  arbitrary  thermometric  scales  soggeatcd 
to  Lord  Kdvin  the  possihilitr  of  coopabng  ikr 
nitnerical  values  of  the  hmttSnk,  woA  baanc 
upon  these  values  a  new  tfaefUBOanric  tcale. 
which  he  called  the  ^'absolute  scale.*  sirv-e  h» 
readings  would  be  "absolute,"  in  the  sense  oi 
being  independent  of  the  properties  ot  any  par- 
ticular kind  of  matter.  Preliminary  invntu^ 
tions  of  the  quantities  of  heat  abaorixd  and 
rejected  by  an  ideal  reversible  eogiae  ia  whMk 
the  work  is  performed  by  the  expanstoa  of  air 
indicated  that  the  numerical  values  of  the  foac- 
tion  FiT)  can  l>e  expressed  in  the  form  T)'^' 
T-iC+x,  when  T  is  the  temperature  acror^i- 
in^'  Id  the  iiorin.il,  convtant-volnmc  air  ther- 
mometer (see  Thekmomltky')  .  C  being  a  ocm»- 
stant  and  *  a  ^mall  variable  term,  whose  value, 
between  the  fraeiiag  and  boiUns  tamm  of 
water,  never  eaceedt  a  very  small  fraerion  of  n 
degree.  For  the  details  of  the  uMlkod  by  which 
the  numerical  values  of  the  function  FiT  >  arr 
evaluated,  refcreiRc  mii-;  he  made  'o  v{>«-  lil 
works  on  thermodynamics,  and  to  papers  on  the 
sul  ject  of  absolute  temperature.  (See  HcaT>. 
It  is  suAicient,  here,  to  say  that  fay  the 

pvmciplea 


tion  of  the  two  fundamental  psuMHeaei 
tnodynamics  to  the  phenomena  that  occur 
a  mass  of  gas  changes  its  state  by  an  infimtcsi- 

mal  amount,  it  is  possible  to  dedoce  a  differen- 
tial equation  which,  when  integrated   for  "hr 
conditions   that   prev.ul   in   a  constjnt-v  t 
thermometer  filled  with  the  kind  oi  gas  unikf 
consideration,  will  give  a  finite  relation  hcu 
the  scale  of  the  gas  thermometer  and  the  *a . 
lute  scale.*  One  of  the  roost  important  terms 
in  this  differential  equation  relates  to  the  chaser 
of  internal  encrK)  experienced  by  a  k;as  vhe« 
the  volume  of  tne  gas  diani^ts  while  the  trtp- 
pcrature  remains  constant.   In  order  to  cvaluair 
this  term,  special  experiments  are  necessary, 
which  the  gas  is  caused  to  change  its 
while  the  temperature  is  constant. 
Kebin  were  the  first  to  devise 
capable  of  yielding  accurate  results  of  this 
acter,  and  the  work  that  they  did  along  th«>c 
lines  more  tb.iti  h.ilf  a  century  ago  has  nr>r: 
yet  been  adrqiiatelx   verified,  although  it  c<r- 
stituies  the  only  secure  basis  of  afi  that  »e 
know,  to-d.->y,  about  the  numerical  corrections 
that  must  be  applied  to  the  readings  of  a_ps 
thermometer,  in  order  to  reduce  those 
to  the  absolute  scale.  In  their  experiments, 
gas  was  caused  to  expand  through 
plug,  and  the  quantity  of  encrg>  that  rrr.'.--  'c 
added  to  it  in  order  to  prevent  any  change  cf 
temperature  by  this  "free  e.xpansion*  wa*  6e- 
tcrmined  by  calculation     It  is  impossible  te 
enter,  in  this  place,  upon  the  details  of  tbar 
work ;  but  the  writer  of  the  present  arbck  hai 
made  a  careful  examination  of  the  data  trm 
by  joule  and  Kelvin,  and  he  finds  that  wbr-n  thl 
temperature  is  measured  by  the  normal  comtitf' 
volume  hydrogen  or  nitragen 
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which  the  pressure  at  the  freezing  point  of 
water  is  that  due  to  one  metre  of  mercury,  and 
which  is  Kraduated  accordint;  to  the  C  ciitik'radc 
scale  so  as  to  rt-ad  0  '  at  ilic  f rcrziiiL'  point  of 
water  and  100^  at  the  boiling  point.  (1>  there 
most  be  a  constant  term  of  273.10*  added  to  the 
fca^Qg  of  thtt  thermometer  in  order  to  obtain 
Ae  roMing  of  the  iutnnncnt  on  the  absolute 
scale,  and  also  (2)  a  small  variable  term,  whose 
values  are  Kiveii  in  the  second  and  third  columns 
ot  the  accompanying  table. 


Variable  part  of  the 

correction  to  reduce  to  the 
•btokitaKi^ 

Nitr'  'nen 

IlydruKen 

thernximeter 

tbertaometer 

! 

0  (KJO* 

0  OOO' 

—  0  OOJ 

-f  0  006 

—  0.006 

-t-  0  (K)0 

—  0.0O7 

+  0  007 

—  0  0O8 

+  0  004 

—  0  oos 

0  000 

—  0  007 

—  0  003 

—  0  0O6 

—  0  006 

—  0.004 

—  0.007 

0.002 

—  O.OM 

0  GOO 

U  T 

0  OOO 

The  corrections  here  Ki\en  are  ditierent 
!  rom  those  UMnlly  quoted,  but  it  is  believed  that 
they  are  oore  accurate.  In  the  case  of  the 
hyclrogcn  thermometer,  it  will  be  observed  that 

irom  0"  C.  to  50°  C.  the  corrections  are  positive, 
while  from  50°  C.  to  100'  C.  they  arc  negative. 
However  improbable  this  change  of  sign  may 
appear,  it  is  certain  that  the  differences  between 
ihe  readings  of  the  hydrogen  and  nitrogen  ther- 
mometers, as  deduced  from  the  corrections 
here  given,  corre^Mmd  very  faiihiully  with  the 
acntaf  differences  as  observed  at  the  Intema- 
tional  Bureau  of  V\  eights  and  Measures  at  Paris. 
Ow'ing  to  the  smallness  of  the  variable  part 
of  the  correction,  it  is  usvjaly,  in  wriiiiigs  upon 
engineering  topics  and  upon  thcrniuilynamics 
^.^cncrally,  to  lake  note  only  of  the  large  con- 
^unt  term  that  is  to  be  added,  and  to  treat 
absolute  temperature  as  though  it  were  identical 
with  tibe  temperature  as  read  from  a  constant- 
volume  gas  thermometer,  save  for  the  addition 
of  the  constant,  273.10°  C.  In  other  words,  if  / 
is  the  absolute  temperature  corresponding  to  a 
pvcn  reading  T  on  the  scale  of  a  gas  ther- 
mometer, it  is  customary  to  aS5ume  that 
f='r+273.10'',  if  the  thermonu  ter  is  graduated 
on  the  Centigrade  plan,  or  T+  v59.58*,  if  the 
graduation  is  according  to  Fahrenheit. 

Students  of  thermodynamics  are  often 
Kreatly  confused  by  the  introduction  of  the 
idea  of  "entropy";  and  while  this  snbjeci  re- 

Suircs  the  higher  mathematics  for  its  adeciuatc 
iscussion,  a  few  words  may  be  given  to  it 
here.  When  a  body  whose  state  at  any  gi\cH 
instant  ia  completely  defined  by  two  independ- 
ent variables,  undergoes  any  infinitesimal  but 
rc\crsible  rharitrc  on  account  of  corrrs])(rn<!ing 
infinitesimal  changes  in  the  two  defining  vari- 
ables, it  will,  in  gtiK-ral,  absorb  tir  reject  a 
certain  infinitesimal  amount  of  heat,  and  it  is 
casv  to  form  a  differential  equation  of  the  first 
order  and  degree,  which  will  express  the  quan- 
tity of  heat  that  is  absorbed;  the  expression 
being  taken  negative,  if  there  is  refection  of 
heat  instead  of  absorption.  We  know,  from 


SBt 

iBtn  theory  of  dilferentiat  equations.  d;at  die 

equation  so  formed  can  always  tn  nutltiplicd  by 
some  factor  (the  "integrating'  factor")  which 
shall  cause  it  to  become  an  exact  differential  of 
some  function  of  the  variables  whose  differ- 
catiab  it  oootains;  but,  so  far  as  pure  mathe- 
matics is  ooncemed,  it  is  impossible  to  say,  in 
advance,  what  diat  integrating  factor  will  be^ 
or  what  the  nattire  of  the  function  may  prove 
to  be,  of  which  "the  modified  expression  is  the 
exact  diflferential.  By  the  aid  of  the  second 
law  of  thermodynamics,  however,  it  may  be 
shown  tliat  the  reciprocal  of  the  aljsoliite  tem- 
perature at  which  llie  infinitesimal  transforma- 
tion takes  place  is  always  an  integrating  factor 
of  the  differential  equation  in  question.  In 
other  words,  having  written  the  differential  ex- 
pression for  the  qnantity  of  h*at  absorbed  by 
the  body,  we  know  that  we  only  have  to  divide 
it  by  the  absolute  temperature  of  the  body,  in 
order  to  cause  it  to  become  tbe  exact  differential 
of  some  function  of  the  vari-ihlcs.  The  function 
whose  existence  is  thus  indicated  is  called  tbe 
"entropy*  of  the  body,  and  in  die  study  of  ther- 
modynamics this  function  is  a  very  convenient 
thing,  because  its  introduction  simplifies  the 
treatment  of  many  problems.  The  main  diffi- 
culty thai  students  experience  in  coimeciion 
with  it  is  the  difficulty  of  assigning  to  "entropy* 
any  precise  physical  sig^iificance.  It  is  probably 
letter  not  to  try  to  give  any  phy.sical  interf^eta- 
tion  of  this  sort;  tor  it  is  sumcient  for  many 
purposes  merely  to  recognize  the  existence  of 
the  function,  the  very  fact  of  its  existence  sug- 
gesting certain  mathenialical  transformations 
which  arc  exceedingly  nsi  fiil.  The  suggestion 
has  sometimes  been  made,  that  it  may  prove  lo 
be  posstUe  to  devise  an  instrument  which  shall 
enable  us  to  measure  the  value  of  the  entropy 
of  a  body  directly,  just  as  a  thermometer  meas- 
ures the  value  of  a  temperature.  If  this  could 
be  done,  the  imagination  of  the  Student  of 
thermodynamics  would  doubtless  be  greatly 
assisted;  but  it  docs  not  appear  that  the  hope 
of  discovering  an  instrument  of  this  sort  is  at 
all  well  founded. 

In  studying  the  thermodynamic  behavior  of 
a  body,  the  state  of  the  bo($'  is  defined  by  giv- 
ing as  many  of  its  meastn^ble  attributes  as 
tii.iv  be  necessary  in  order  to  fix  the  condition 
oi  the  body  absolutely.  These  measurable  at- 
tributes arc  represented  by  letters,  and  .-ire  taken 
as  independent  variables.  Then,  by  treating  these 
independent  variables  by  known  mathematical 
methods,  we  can  deduce  certain  ccuiclusions 
with  re^rd  to  the  behavior  of  the  body  itself. 
Theoretically,  there  is  no  reason  why  the  num- 
ber of  independent  variables  may  not  bc_  as 
great  as  we  please;  but  in  all  of  the  more  im- 
portant applications  of  tbermodytianiic  s  it  is 
found  to  be  sufTicient  to  take  two  indcpcti  lent 
\ariable$.  In  the  case  of  a  gas,  for  example, 
it  is  usually  sufficient  to  take  two  Mch  vari« 
ables,  provided  the  gas  is  in  a  quiescent  coo- 
^tton  and  hofflonreneons  throutthout  When  die 
possibility  <  i'  inte  rnal  motions  is  admitted  or 
the  gas  di tiers  in  composition  or  in  other  re- 
spects in  its  different  parts,  it  is  necessary  to 
take  more  than  two  variables;  but  these  cases 
will  not  be  considered  in  the  present  article. 
(Gibbs,  in  his  classical  papers  on  the  'Equilib- 
rium of  Heterogeneoas  Substances,'  putilished 
in  the  'Transactions  of  the  Connecticut  Acad- 
emy of  Sciences*  just  previous  to  1880,  dis- 
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cussed  tnan^  of  the  problenis  that  arise  when 

the  composition  of  the  substance  under  con- 
sideration departs  from  uniformity  and  homo- 
geneity HI  any  respect).  S^nu-  l.nit\i(lr  is  jier- 
niissiblc  as  lo  the  variables  that  are  selected 
for  representing  the  state  of  the  gas.  hut  for 
the  present  we  shall  consider  the  state  as  being 
thorQughl3r  defined  when  we  know  die  pressure, 
P,  that  it  exerts  u^n  each  unit  of  area  of  the 
wall  of  its  containing  vessel  and  also  the  vol- 
ume, y,  occupied  by  curb  unit  of  its  mass. 
Other  attributes  of  the  gas  may  indeed  var>',  as 
well  as  P  and  r.-  but  if  /'  atid  / '  are  really  suflfi- 
cicnl  to  define  the  state  of  the  gas  completely, 
then  diese  other  attributes  th«l  are  capable  ox 
variation  at  the  same  time  must  all  be  ex- 
pressiMe  as  functions  of  the  two  variaWes  P 
and  y  Thi-  irnip<  r;uurc  t'\  the  gas  i>  ihh-  of 
the  most  iiot.iblc  ph\  ^ir.tl  attrihi!fp<5  wbirh  \n 
capable  of  variation;  and  it  follows  that  there 
must  be  a  relation  connecting  the  temperature, 
T,  until  the  variables  P  and  This  equation, 
which  is  cabled  the  "characteristic  equaiion*  or 
sometimes  Ae  "ehstic  entwtion.*  may  be  writ- 
ten, tentatively,  in  tlu-  K'ntral  f<irm  T  — 
F(P,  y).  While  ve  knou  thrtt  an  cquatu*ij  of 
this  nature  inu->i  t\:^t,  uc  do  noi  know  the 
exact  form  of  the  function  /'  for  any  actual 
substance.  For  gases,  however,  we  know  its 
approximate  form,  throughout  certain  ranges  of 
the  variables  P  and  V.  Robert  Boyle  showed 
liiat  SO  \ouf;  as  ibo  temperature  of  the  gas  is 
ktpl  con-vtaiu  and  the  gas  is  not  too  highly 
compressed  noi  ino  near  to  its  point  of  lique- 
faction, the  volume  varies  very  nearly  as  the 
reciprocal  of  the  pressure,  and  Charles  discov- 
erea  (to  express  it  in  modern  language)  that 
so  long  as  the  pressure  upon  the  gas  remains 
constant,  the  volume  is  nearly  proportional  to 
the  absolute  temperature.  Taking  these  two 
laws  int.i  account,  it  is  evident  that  the  form 
of  ihc  t unction  /•  must  be  such  that,  for  such 
values  of  the  variables  /*  and  f  as  prevail  un- 
der the  conditions  in  which  the  laws  of  Boyle 
and  Charles  are  nearly  true,  we  must  have 

RT 

T^kpy,ot   ; 

V 

T  being  the  absohate  teaverattife  and  k  and  R 
hting  constants  whose  vuucs  are  to  be  deter- 

mitud  by  experiment  For  many  practical  pur- 
l>oscs,  this  ri-LiiU'n  bi  tu^ m  I'  and  T  is  sutti- 
ficrill>  tx.iri  W  lu  n  ibc  f:.is  is  hi^;hl>  com- 
pri'sscd,  however,  or  when  it  is  near  lo  the 
point  of  liqutrfaction,  the  foregoing  e(]uation  is 
found  to  depart  very  materially  from  the  facts 
as  experimentally  obsencd.  Many  attempts 
have  been  matic  to  find  a  more  gen- 
eral law  fi iinuTtiiu'  t!;c  tcmp'  ratnre,  pressure 
and  vnliim(  .  and  mk  Ii  oqnatioji-  h:i\  r  I  rni  L';ven 
bv  Ratikine,  Van  dcr  Waals.  Oausnis,  .Sarrau 
i  ither  writer*.  As  the  equation  of  Van 
<kr  Waals  has  bcoi  of  special  service  and  has 
figured  to  a  great  extern  in  the  thermodytiami- 
cal  literature  of  recent  limes,  it  may  be  "cited  as 
an  example  of  the  attempts  tnat  have  been  made 
to  find  a  superi'  r  t<  rm  of  elastic  equation.  Tbc 
CQUultun  in  question  has  the  form 
RT 

P—  ^ 

where  R.  T  t'  and  I'  have  the  same  sipnifi- 
cance  as  before,  and  a  and  6  are  vcr>'  small  con- 


stants. If  a  and  b  wre  both  mo^  this 

reduces  to  the  form  previously  gi\eii.  a.'«l  iS» 
same  is  true  if  F  is  very  larjze  indeed  ishaj  r« 
if  the  gas  is  very  rarL  ),  smvc  m  that  ri*:  :t- 
cffects  of  the  small  constam>  a  ^nd  ^  arc  c<. 
ligible.   If  we  assign  to  T  any  consian!  %x'at 
that  wc  please,  we  may,  from  Van  d«r  ^kki-^ 
equation,  trace  all  the  possaMe  relafiom  thai 
P  and  r  can  have,  at  this  one  ictnpt  rttMv 
That  is,  when  a,  b  and  R  are  known.  iTwl  •» 
have  assi^'tii  d  a  fixe<l  artntrary  \-alue  \o  T  »- 
may  then  stlcct  any  rmmlxr  of  value*  oi  « 
and  compute  th«   \  ilii<  of  P  that  turrr^iKCT.; 
to  each  one  of  Uiliu.  If  we  plot  ibc  %-aian 
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computed,  by  laying  off  horiiontal  distancr- 
represent  the  values  of  I',  and  vertical  diMxrt 
to  represent  the  corresponding  vakws  of  F,  «e 
shall  obtain  a  scries  of  poinu  rcpresatnw 
varioos  stares .  that  the  gas  is  capable  of  x< 
Sliming,  whiK'  T  ktcps        fixt-d  value,  ar  " 
we  make  fbc  r  alcnlatcd  points  nnrr^.i-roti*  cr'>'i.'' 
we   ma>    draw    through   them    a    .  trved 
which  may  be  taken  to  represent  the  cont-ro^-- 
series  of  states  tibreugh  which  the  [u>s^ 
as  the  pressure  is  continuously  t-aried.  vbr** 
the  temperature  remains  constant.  Sodi  tT'* 
arc  caHcd  *isntbcrmals,*  on  account  f  f  tb*  rr» 
stancy  of  the  tcrnptrainre  along  thctr 
cral  such  lines,  as  cominitr  !  for  a'^  mat  %  i: 
fercnt  vilucs  of  7*  from  Van  der  Waal*'  «<yi*' 
tion.  arc  shown  in  Fig.  1.    If  the  tcmpcfSUBe  • 
high  (a&  at  r«),  the  isothermal  line  wxy  ' 
indistingutshabte  in  form  from  the  corrr^ri 
ing  linr  a-  ■  ■  mpnrrd  from  the  ilastir  f  ;-.ii*'>." 
of  Boyle  and  ritarles.   If,  on  the  other  kx^l 
the  temperature  is  sufficieniU   '.■     .  as  ir 
cated  at  Ti.  the  isothermal  Uti<^   will  ha.' 
v<  ry  diflFerent  shape.  To  trace  the  N'^nsfr-a-  r 
of  this  shape,  let  us  begin  at  the  ri|riit-|iaad  c»i 
of  the  isothermal  T..  and  sec  wnat  hifpr-» 
vhen  the  pressure  upon  the  gas  is  conttTiuirirff 
increased.         the  pressure  grows  >;:reatrT,  ^" 
\f:lume  of  the  gas  diminishes;  but  :bc-c  n  "* 
notable  change  of  an\  other  %(m  urn;  a  -f* 
tain  point  A  is  reached.   When  !hi«^  T*'"'  ' 
attained,  any  attempt  to  farther  increa**  * 
pressure  merely  results  in  the  condcd'U'iiir 
a  part  of  the  gas:  the  pressure  remiiniqg 
stant  (as  indicated  by  the  horirnntat  Frr 
tiiiiil,  al  t^.  ihc  \r.\'>  \s  entirely  .  i  nilr-i-'' * 
the  liquid  form.  Further  appliia;-.  ii  of  f'r' 
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then  causes  but  a  slight  reduction  of  volumej 
a  fact  which  is  indicated  by  the  stecpneM  ot 
the  tMMiiemiBl  line  abcnre  0.  We  have  htre 

d<scrihcd  what  actually  happens  when  the  pa* 
is  compressed  aluiiji!;  the  isothermal  7"i ;  but 
it  mu*;!  he  noted  that  the  plot  of  this 
isothermal  from  Van  dcr  Waals'  equation  does 
not  (five  a  straight  part,  ADB.  hut  a  reversed 
curve  between  A  and  B,  as  indicated  by  the 
doited  line.  If  we  could  actually  make  the  gas 
follow  this  dotted  line,  we  could  cause  it  to 
pass  from  the  gaseous  condition  into  the  liquid 
midition,  without  any  discontinuity  in  -^tatc; 
that  is,  in  such  a  manner  that  it  wouUl  never 
he  partly  liquid  and  partly  gaseous,  and  so 
;liaf  we  should  not  be  able  to  see  when  the 
■  nversion  from  one  state  tO  the  other  took 
place.  It  can  be  showtv  however^  that  the  states 
of  the  gas  which  correspond  to  the  dotted 
part  of  the  isothermal  arc  essentially  unstable, 
so  that  the  attempt  to  make  tlie  pas  follow  the 
dotted  portion  of  the  theoretical  isothermal  is 
like  trying  to  balance  a  pyramid  upon  its  point. 
The  me  ADB  w^hich  the  gas  actually  follows 
In  preference  to  the  double  loop,  is  m  such  a 
pontion  that  die  areas  of  the  two  shaded  loops 
arc  equal,  as  was  first  shown  by  Maxwell.  A 
portion  of  the  dotted  loops  In  the  immediate 
vicinity  of  A  and  B  can  be  actually  realized 
in  the  laboratory,  by  careful  experiment;  but 


often  convenient;  however,  to  assume  die 
istcnce  of  a  gas  of  this  sort,  for  the  purpose  of 
illustrating  general  principles,  or  of  omaiidnsr 

approximate  solutions  of  fhermodynamical 
problems ;  and  tlie  ideal  (Imt  nou-cxistcnt )  ^as 
which  tultils  the  relation  oi  Hoyle  and  Charles 
absolutely  and  under  all  circumstances  is  com- 
monly called  a  "perfect  gas,*'  though  "ideal  gas" 
would  appear  to  be  a  preferable  name.  In  a^ 
plying  the*  conception  of  a  perfect  gas,  it  is 
cnstomary  to  assume  the  further  conmtion  that 
when  a  gas  of  this  sort  changes  its  volume  at 
constant  tcmi)erature,  the  heat  that  it  ab?orl)S  is 
exactly  equivalent  to  the  external  work  that  the 
gas  docs,  in  expanding  apainst  the  external 
pressure  that  the  containing  \cssel  exerts  upon 
It.  In  other  words,  it  is  customary  to  assume 
that  the  perfect  gaiCjn  addition  to  obeying  the 
laws  of  Boyle  and  Charles  perfectly,  ts  also  so 
constituted  that  its  internal  enerpj-  depends  upon 
nothing  but  the  temperature  of  the  gas.  The 
characteristic  equations  of  Van  der  \\  aals  and 
others  are  decided  improvements  upon  the 
equation  of  Boyle  and  Charles,  and  they  repre- 
sent, very  well,  the  nature  of  the  phenomena 
that  occur  in  a  gas  in  the  vicinity  of  the  crhical 
point  None  of  them  takes  any  account,  how^ 
ever,  of  the  fact  that  a  body  is  capable  of  ex- 
isting in  the  solid  state,  as  well  as  in  the  liquid 
and  gaseous  states;  and  the  hrst  characteristic 
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the  instability  speedily  becomes  too  marked  to 
permit  of  the  experiments  being  carried  far. 
At  temperatures  intermediate  between  7,  and 
r«  the  isothermals  have  a  character  intermedi- 
Me  between  those  shown  for  those  tem- 
peratores.  As  we  proceed  upward  from  Tt, 
the  loops  on  (he  isomermals  grow  less  and  less 
pronounced,  as  is  indiraten  by  the  partial, 
dotted  isothermal,  and  we  prcsetuly  arrive  at 
one  particular  isothermal,  Tt,  where  the  l<uip> 
just  cease  to  exist.  At  an^'  temperature  higher 
than  Tt  it  is,  therefore,  impossible  to  liquefy 
the  gas  by  the  application  ol  aay  pressure  what- 
ever, no  matter  now  great.  Hence  die  tempera- 
ture Tj  is  the  'critical  temperature"  of  the  gas. 
(Sec  Critical  Point).  There  is  one  point  on 
this  critical  isothermal  (marked  "C.  P."),  at 
which  the  isothermal  is  precisely  horizontal  and 
where  it  also  has  a  point  of  intlcction;  and  this 
point  corresponds  to  the  critical  point  of  the 
gas;  its  temperature  being  the  critical  tempera- 
ture, its  v61ume  the  critical  vohnne  and  its 
pressure  the  critical  pressure. 

Although  gases  ol>ey  the  characteristic  equa- 
tion of  Boyle  and  Charles  very  closely  when 
they  are  not  too  hijjhly  compressed  and  not  too 
near  to  condensation,  there  is  no  gas  which 
obc9>  >t  tigorotishr  under  all  conditions.  It  is 


Tta.  4k 

equation  complete  enough  to  take  the  solid 
into  account  also,  has  yet  to  tu  pi  r)poscd. 

When  a  liody  passes  from  oih  rendition  of 
pressure  and  density  to  another,  it  cither  ab- 
SOlhs  or  emits  heat,  unless  certain  special  condi- 
tions are  fulfilled.  To  avoid  dscumlocntion, 
we  may  speak  of  It  as  always  "absorbing*  heat; 
the  emission  of  heat  heinp  considered  to  he 
merely  a  case  of  negative  absorption.  Suppose, 
for  example,  that  a  body  is  in  the  state  corre- 
sponding to  A.  in  Fig.  2;  and  for  definiicness  let 
us  suppose  that  the  body  under  consideration  is 
a  gas,  although  the  reasoning  will  appljr  equally 
wrU  to  a  liquid  or  to  a  homogeneous,  isotropic 
solid.  The  height  of  A  above  the  horizontal 
reference  line  then  represents,  on  some  con- 
venient scale,  ihe  pressure  to  which  each  unit 
of  the  bounding  surface  of  the  gas  is  exposed; 
and  the  distance  of  A  from  the  vertical  Rler> 
ence  line  at  the  left  corresponds,  upon  some 
other  convenient  scale,  to  tiie  vohme  occupied 
by  a  tmit  mass  of  the  gas.  Now  if  the  gas  be 
caused  to  pass  from  the  condition  represented 
by  A  to  that  which  is  represented  by  H.  by  pass- 
ing through  all  the  internudiate  conditions  that 
arc  represented  by  tlu  [xtints  that  are  intermedi- 
ate to  A  and  B  on  the  line  ACB,  the  gas  is  said 
to  pass  from  the  state  if  to  the  state  B  ahnv 
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the  "path"  ACB  In  genera,  a  cliaiiKc  of  this 
sort  will  be  accompanied  hy  an  ahsorption  of 
heat;  the  lieat  which  is  ah^orhtd  tiiinu  partly 
expt-ndtfl  in  incrcasiii({  the  internal  energy  of 
the  gas,  and  partly  ia  tie  performance  of  ex- 
ternal work.  It  is  a  conaeoueoce  of  the  first  law 
<A  Armodynamics  that  the  change  in  the  in- 
ternal  encrRy  of  the  gas  is  entirely  independent 
of  the  shape  of  the  path  ACH,  and  depends  only 
upon  the  positions  of  the  points  .-/  anl  That 
portion  of  the  ah'-orbed  heat  wlucli  goes  to 
increase  the  internal  ^•n^■r^;y  of  ihc  K;as,  tliere- 
fore,  depends  u{>on  nuthinv:  l  ut  the  poiitioos  of 
A  and  0.  The  case  i'«  dilTinnt,  hov\cver,  with 
that  portioa  of  the  absorbed  heat  wiiich  is  con- 
itimed  in  the  performance  of  external  work. 
Consider,  for  example,  the  state  of  the  gas  at 
the  point  C.  The  pressnrc  upon  the  gas,  per 
unit  of  area  of  the  i fMi'.iitiitii;  vess'  l.  repre- 
sented by  the  vertical  line  t  /. ;  and  when  the 
\oluii(e  01  the  gas  increases  by  thi  slight 
amount  Ll\  the  external  work  that  the  gas  docs 
is  represented  by  the  product  of  the  pressure 
Mid  the  increase  in  volimic ;  that  is,  it  is  rcprc- 
MOtcd  by  die  area  of  the  little  rectangle  CPFE. 
We  may  Ttgu4  tlM  area  ACBSM  as  made  up 
of  an  infinite  number  of  infinitesimal  rectangles, 
each  of  which  is  typified  by  the  little  rectangle 
that  is  shown;  and  hence  it  follows  that  tlie 
total  quantity  of  external  work  done  by  the  gas 
as  It  passes  from  the  condition  A  to  the  condi- 
tion B.  along  the  path  ACB.  is  represented  l>y 
the  area  included  bctwrcn  the  curve  Al  H  and 
the  straight  lines  AM,  J/.V  and  \B.  uh\ luusly 
ttiis  area  depcmb  upon  the  form  of  the  path 
ACB;  and  hence  the  eittemal  work  that  is  done 
by  the  gas  also  depends  upon  the  form  of  that 
path,  and  so  also  does  that  part  of  tlic  heat 
al'Norbcd  aloMk'  ACB,  which  is  consumed  in  per- 
fornitiiK  this  work 

Whin  a  ^;.is  (or  other  body)  tiescribes  a 
closed  paili,  such  as  is  shown  in  Fuj,  J.  and 
reiiiriis  finally  to  its  original  state,  then  the 
internal  energ)-  of  the  gas  also  returns  to  iu 
original  value;  and  the  total  qttantity  of  beat 
that  is  absorbed  by  the  gas  during  its  passage 
aroimd  the  closed  path  is  therefore  represented 
tntirely  by  the  external  w.irk  that  the  gas  does. 
1  hat  is.  It  is  represented  bv  the  ar<a  "i  tlic 
closed  path,  as  shown  shaibd  in  Fit  \ 
closed  path  of  this  sort  is  called  a  "cycle,"  and 
the  consideration  of  cycles  of  various  kinds  is 
very  imporunt  in  many  branches  of  thermo- 
dynamical  reasoning.  If  AS  and  DC.  in  Fig.  3, 
wpeesent  isolhermal  lanes,  and  AD  and  BC 
represmt  adiabatk  lines  (that  is.  tines  along 
which  there  is  no  absorption  or  rejection  of  beat 
by  the  gas),  then  the  cycle  ABCIK-I  i*.  called 
a  'Caniot  cycle, •  Iwcuivf  it  is  ibc  kind  «>f  a 
cycle  thai  <  arnix  imairnii  <1  bis  nle.il,  rr\ersiblc 
engine  ti»  dt^  riU-  (S'e  (  arnoi's  principle, 
enunciated  in  the  earlier  part  <>!  this  article). 

>Mien  a  gas  is  biateil  from  a  temperamre 
T%  to  another  iCMperainre  T»,  the  quantity  of 
beat  absorbed  in  tne  p^lce^s  will  depend  upon 
the  prerikc  way  to  which  the  passage  from  one 
of  lnr>r  icmperaiiires  t<>  the  other  is  cfTrrtcd. 
Thu*  let  A.  in  F't.'  I.  rrpresent  the  ii  ltial  >tatc 
of  the  iras.  and  let  tbi  curved  line-..  /  ,  and  / 1. 
repii   iiii    tlie  i«><'!hrrtn.iN  .  i  irr< --l*! 'Ih  lirf   i..  the 

t.  tni  ' t.uun  -  /  ..till  /,  ii  wc  cause  the  ga^  to 
y-<  :t<»n  the  isothermal  l\  to  the  i««nbemial 
21  aU'itit  the  b«iruontal  line  AC,  We  anr  heating 
tbc  gas  while  its  p(C!o>urc  rcnams  constant; 


atid  if  we  cause  it  to  pass  from  T,  to  Ti  along 
the  vtrlical  line  A!K  we  are  heating  it  while  its 
volume  ttni.im-.  ^  ■  -.cit.  If  the  difTtrtnfc  in 
temperature  beiwccti  / 1  and  T*  is  00c  drxrec, 
and  the  mass  of  the  gas  is  (as  we  have  already 
asswned)  unity,  then  the  qnaniity  of  beat  ab> 
sorbed  along  AS  is  the  *spedfic  heat  at  co»> 
stant  volume,*  and  the  quantity  absorbed  alone 
AC  is  the  "specific  heat  at  constant  pressure  * 
That  ihcsf  twt>  specitic  heats  are  really  drTcrcut 
will  be  evident  from  the  tact  <1>  that  the  in- 
ternal (iicr^y  of  the  gas  in  the  slates  B  *rid  C 
are  nix  necessarily  the  same,  unless  ihc  gas  is  a 
•perfect  gas*;  and  also  from  the  tact  (1)  that 
the  beat  that  is  absorbed  along  the  path  AC  has 
to  be  partially  expended  ui  doing  the  eztcraal 
work  represented  by  the  shaded  area;  while 
along  the  path  AS  there  is  no  external  work 
dune. 

The  fact  that  in  an  Ideal  reversible  heat  en- 
gine the  tfficieiic>  «!oe-  not  dci»cnd  at  all  up»n 
the  nature  of  the  substance  whose  expanMon 
does  the  work,  is  sometimes  hard  for  tbc  be- 
ginner in  thcrmodynamical  reasoning  to  under* 
stand,  for  the  reason  that  obfectioaa  occur  to 
bin  which  appear  Hi  controvert  iriadflt. 
and  to  be  tbemsdves  nnanswendite.  There  ia 
an  answer,  however,  to  every  objection  that  cUB 
be  urged.  One  of  the  comtnoiie>;  of  the  drA- 
culties  is  this:  In  a  steam  en^nc.  water  is 
pumped  into  the  boiler,  and  is  then  c\apeirated 
!>>•  the  expenditure  c>f  a  larv;e  .imi'Unt  of  heat 
The  steam  is  next  passed  to  the  cvUndcr  of  the 
engine  and  expanded,  after  wbicn  it  is  turacd 
into  the  condenser  and  rc-ootiverted  into  water. 
The  quantity  of  heat  which  is  expended  upon 
the  water  in  merely  converting  it  into  »teaa 
(and  which  is  known  as  the  "latent  heat  of 
vaporizaliuii" )  appears  be  wasted  in  Ur,jc 
measure,  because  the  greater  part  of  it  is  not 
C'  li verted  into  mechanical  ciierg)  by  the  engine. 
I'Ut  IS  merely  rejected  into  the  condeii>er  En- 
gines have  been  designed  and  liuilt.  in  which 
the  water  that  is  commonly  used  is  replaced  by 
some  other  liquid  (sudi  as  ether  or  carHoa 
disulphide)  which  has  a  much  smaller  Utcnt 
heat  of  vaporiiation.  in  the  befief  that  this  ap- 

Earenth  larite  source  of  b)ss  could  be  avuidrd: 
ut  siith  I  iiinnes  ha\  e  invariably  proved  diwip- 
p.  iiuuii;.  ai;\  tritlmg  "•npvric.t itv  that  thry  may 
liavc  >!u>wii  from  time  to  time  l)«tng  attnhotaMc 
to  other  causes  than  the  smaller  latent  heat  of 
vaporisatioo  of  the  working  fiuid.  The  msoM 
for  this  is,  that  there  is  an  intimai*  rchcsBi 
between  the  pressure  of  a  Hltwaied  vapor  at  a 
^ven  temperature,  and  the  latent  hat  of  vapor- 
ization of  the  liquid  This  relation  is  <K>mrt:rre» 
known  as  the  "second  themnHlynamic  relat.iit:.' 
and  snrnciimes  as  "(,  l.»peyron's  eiiuatior.  '  T.-t 
elucidation  of  this  matter  re(|iiirr*  a  knowicdxc 
of  thi  intin;tt  »inial  calcuhis.  .1'  •  ■  i  rence  mnst 
be  made  tor  it  to  the  standard  works  on 
thermodynamics.  Much  of  the  practical  cicpm- 
mental  work  that  has  bees  done  upon  tbc 
hot-air  engine  has  probably  been  inspired  by  tgniV' 
rantc  of  the  existence,  or  at  least  of  the  oc- 
rntirancf,  of  this  "second  thermod>-namie  rela- 
tion •  Sec  H>AT;  Si-H  inr  UtAT;  Tili-aM  ilCt- 
11  k;  TiiiKMoMr.tKV;  CiASU,  Kj.nltic  Tm 
of;  and  other  similar  articlrs  in  this 

prdia 

Bibliography,  ilrvan.  Thcrmodynamkcs'; 
Clausius.  'Mechanical  Theory  of  Heat* 
(llroaoe's  tfaaabtion);  FIndhqr,  *Th« 
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Rale*;  Mach.  'Principicn  dcr  Warmciehre';' 
Magie,  <The  Second  rrindple  of  Tbennody- 
namics* ;  Maxwell,  <Theofy  of  Heat»  ■  Polncar€ 

'ThrrmodNfiamtquc* ;  Prr<;ton,  'Tnccry  of 
Heat';  Tyndall,  *Heat  as  a  Mode  of  Motion.* 

At-I.AN  D  RlSrKFN', 

Director  Technical  Research,  The  Travelers 
imtunnee  Con^imy,  Hartford,  Coim. 

THERMO-ELECTRICITY.  If  an  elec- 
trical circuit  is  constructed  partly  of  one  metal 
and  partly  of  another,  and  one  of  the  points  of 
junction  Setwcen  the  dissimilar  metals  is  heated 
while  the  other  is  kept  cool,  a  current  of  dec- 
tridty  will  be  caused  to  flow  in  Mm  draiiit. 
This  frnidamental  fact  was  discovered  by  See> 
beck  in  1821.  The  electricity  thus  generated 
is  not  in  any  wise  different  from  that  which 
is  generated  by  an  ordinary  galvanic  battery; 
but  on  account  of  it^  mode  of  production  it  is 
called  *thermo-electndty.*  The  electromotive 
force  that  is  set  up  in  a  circuit  under  the  cir- 
cumstances here  described  is  always  quite  small, 
and  its  intensity  depends  (1)  u^on  the  nature 
of  the  metals  of  which  the  circuit  is  composed, 
(2)  upon  the  difference  in  temperature  between 
the  two  jimctions  where  the  dissimilar  metals 
come  together  and  (3)  upon  ihu  a\erage  tem- 

Serature  of  these  junctions.  For  the  sake  of 
efinitieness^  let  die  two  metals  of  which  the 
circuit  is  composed  be  designated  by  the  letters 
X  taiA  Y.  The  phenomena  of  tbermo-dectrichy 
may  then  be  described  in  the  following  mathe- 
matical language;  It  is  ktiown  from  experiment 
that  when  the  two  metals  A'  and  Y  are  brought 
together  so  that  their  point  of  contact  has  the 
temperature  T.  an  electromotive  force  exists  be- 
tween the  two,  which  tends  to  send  a  current 
(say)  from  X  into  Y ;  and  it  is  also  known 
that  the  magnitude  of  this  electromotive  force 
can  be  expressed  as  a  parabolic  function  of  the 
temperature,  T.  Thus  if  E  is  the  electromotive 
force  in  question,  the  facts  of  experiment  can 
lie  adequately  expressed  by  a  relation  of  the 
form  E^a  +  bT+c7^;  where  a,  b  and  c 
are  constants  whose  values  depend  upon  the 
natures  of  the  metals  X  and  Y.  In  the  actual 
Circuit  there  are  necessarily  two  junctions  across 
which  electromotive  forces  of  this  character 
exist.  Let  the  temperatures  of  these  junctions 
be  respectively  7*,  and  Ti.  Then  the  foitgoiiig 
formula  shows  that  across  the  junction  whose 
temperature  is  Tt  there  is  an  electromotive 
force  of  intensity,  Et  —  a-^bT,  +  cT*x,  tending 
to  send  a  current  from  X  into  Y ;  and  across 
the  jtuictiott  whose  tetmcmtire  is  Tt  there  is 
a  stfldlar  deetramolhre  foiee  of  intensity 

alao  tending  to  send  a  eumnt  from  X  into  V. 
These  electromotive  forces  bdn^r  opposed  to 

each  other,  so  far  as  the  production  of  a  current 
around  the  circuit  is  conceined,  the  effective 
electromotive  force  around  the  circuit  is  the 
difference  between  £i  and  £«;  and  if  we  denote 
this  effective  deetronotive  foice  by  the  leMec 
P,  we  have 

P'-n*-E,^b  (T,—T,)+c(Tl-T\). 

F-(r,-r,)i6  +  f(r,-fr.)j. 

From  this  fast  equation  it  is  evident  that  so 

lonK  as  the  average  teniiieratiire  of  tin  two 
junctions  is  constant  (or.  in  other  word&,  so 
|on^  as-  Tt    Tt  is  instant),  the  electromotive 


force  will  be  proportional  to  the  Affercnce  in 
temperature  b^ween  die  two  jimcddns.  But  it 
Is  also  evident  that  when  the  average  ten^- 

pcratnre  of  die  t«M>  jUHCtionS  Is  SOdl  dMt.the 

relation 

6  +  c(r,  +  T,)«-0 

is  fulfilled  (or,  in  other  words,  when  the  averr 
fkge  temperature  of  the  two  junctions  is  ntnner* 
ically  equal  to  —  b/2c),  there  will  be  no  thcr- 
mo-clcctromotive  force  in  the  circuit  (and, 
therefore,  no  current),  no  matter  what  tht: 
ditTerence  in  temperature  between  the  two 
junctions  may  be.  This  average  temperature, 
ior  which  there  is  no  thermo-electric  effect  in 
a  circuit,  has  a  definite  value  for  every  pair  of 
metals,  and  is  known  as  the  *neutral  tem- 
perature" for  that  pair.  The  values  of  the 
constants  b  and  c,  in  the  foregoing  formuhe, 
could  be  determined  experimentally,  and 
recorded  in  tabular  form  for  various  pairs  of 
metals.  It  is  usual,  however,  to  record  the 
experimental  .data  in  a  somewhat  dilTerent  tamf- 
ner.  as  v^e  proceed  to  explain.  If  the  aveniM 
of  the  two  temperatures  Ti  and  Tt  be  denoted 
by  To,  then  the  formula  for  the  effective  dec* 
tromotive  force,  F,  may  be  written 

P^(Tt—Ti)  (b+2eT*). 

The  constants  b  and  e  refer,  it  will  he  un- 
derstood, to  a  particular^oir  of  metals;  but  it 
is  found  that  their  \alues  Can  be  satisfactorily 
reprcseuted  as  the  diffcences  between  constant^ 
which  can  be  stated  for  the  two  metals  sepr 
arately.  Thus  b  can  be  expressed  in  the  fonn 
b^B'  —  B"  and  2e  can  be  expressed  in 
the  form  2c^C  —  C":  B'  and  C  being 
constants  whose  values  depend  solely  upon 
the  metal  X,  and  B"  and  C"  being  constants 
whose  values  depend,  in  a  similar  manner, 
solely  upon  the  metal  Y.  The  expression  for 
the  effective  electromotive  force,  r  can,  tber^ 
fore,  be  written  thus: 

F-^  (r,-ro  +  (c^c^-tjL 

The  values  of  the  constants  B  and  C  for  the 
different  mctak  vary  somewhat  with  the  phys- 
ical conditions  of  the  metals ;  hut  the  data 
given  in  the  accompanying  table  will  show  the 
general  nature  of  these  constants,  and  will  also 
suffice  to  represent,  with  some  degree  of  ap^ 
proximation,  the  actual  inagnttado  of  the  ther^ 
ine-ekctrie  effects  that  may  be  expiAted  from 
ciicalts  oomposed  of  the  metah  there  repre- 
sented. In  applying  this  table,  tcmprmttires 
are  supposed  to  be  expressed  on  the  ordinary 
Centigrade  scale,  which  defines  the  frec/ing 
point  of  water  to  be  0**,  and  the  boiling  point 
to  be  100°;  and  the  roults  are  exptennl'iii 
fanndmlHoiilliontbB  of  %  •voti;  so  that  4o  re* 
duee  diem  to  v«iit  it-  fa  necessary  to  divide 
tiiem  hv  100,000.000. 

.  To  illustrate  the  use  of  this  table,  let  us 
compute  the  electromotive  force  of  a  circuit 
comjxjscd  of  iron  and  copper,  when  one  of  the 
junctions  is  kept  at  0°  C.  and  the  otho*  at 
100'  C  For  iioa  we  have 
C"— — 4.87:  and  for  copper 
and  C^  +  Oo;  Hence  we  see  that -for  this 
pair  nf  metals  />  -  ~  17,V4 — 1 36  = -I-  1 598,  and 
2f--  4  S7  — 0'>S=-  — 5  H2  The  thermo^dee* 
tromotive  force  in  the  circuit  is  therefore,  • 

But  w*  have  assumed  that  r»— 100*  and  r»'"" 
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0*:  hence  Tt— 7".—  100,  and  T.— SO',  and  we 
have  F  — 100(1596  -  5.82  X  50)  — 130.700.  Di- 
vidinR  this  by  100,000.000  to  reduce  it  to  volts. 
th«  final  conclusion  is»  that  a  thermo-electric 
couple  of  the  kind  dcscriVcd  will  pivc  an  iltc- 
tiomotive  force  of  alwiut  0  00131  of  a  \o!t  (in 
round  numbers).  To  find  the  •neutral  p<i!i)t* 
of  an  iron-copper  couple,  wc  merely  have  to  ^et 
the  expression  1598 — 5.82T.  equal  to  rem,  and 
aolvc  dK  cqnlioa  for  7*.  Proceeding  to  this 
flumner,  we  find  that  the  desired  neutnd  ten- 
peratare  U  Zf4'  C 

Tbcxmo-electsic  Constaicts  or  Mxtals. 


T 

i 


•7 
iS 
10 
75 
95 
12 
40 
1.9* 
l.OS 
0  95 
0  00 
0  55 
O.J* 


Nickel  is  not  included  in  the  foregoing  table, 
because  its  behavior  is  anomalous.  From  —  18* 
C.  to  175*  C  its  constants  arc  /?  ==  —  2204  and 
C — 5  12;  l>ut  a  short  ilist.iiicc  aliovc  175'  C. 
their  values  change  profoundly,  so  that  lictwecn 
250*  C.  and  310*^  C  we  have  B  -  -8449  and 
C— +24.1.  Above  340*  C  wc  have,  for  this 
metal,  the  vahies  B^—'30f  and  C"" — S.12. 
.\ntimony  and  bismuth  are  commonly  used  as 
the  two  mttals  in  experimental  thermo-electric 
circuits,  since  they  yield  an  electromotive  force 
which  is  larger  than  is  ohtainahlc  under  similar 
conditions  by  other  metallic  pairs.  The  thermn- 
electric  cqnstaiits  of  antitnoiiy  and  bismuth  do 
»car  to  have  bna  detafhwd  widi  pra- 
When  the  avetaae  tcHwra- 
ttn  of  the  two  Inactions  (7.)  is  about  20*  C 
the  values  of  /?  f  CT,  are  approximately  a< 
follows:  Bismuth,  pressed  commcrcuil  wire, 
—  9700;  bisinuth.  pure  pressed  wire,  — 8900; 
bismuth  crysul,  axially.— 6500;  bismuth  cr>-s- 
taL  cquatoriaily.  —4500.   Antinony,  pressed 


not  appear 


wire,  +  600;  antimony^  pure  presacd 
win,  +  280;  antioHMiy  erysul,  axially.  4-  22fi0: 
calimoay  crystal  equatonally,  +  2M0. 

When  a  thermo-electric  couple  is  generating 
anelectrical  current,  luat  is  absorbed  at  the  hot 
yanrtion.  and  jovcn  out  at  the  cold  one.  If  an 
elect nc  current  is  caused  to  flow  across  the 
junction  of  any  two  dissimilar  metals,  heat  is 
either  evolved  or  absorbed  at  the  junction ;  and 
if  an  cvohttion  of  heat  it  observed  when  the 
cvmnt  flows  across  fivn  the  nwtal  X  lo  no 
mrt.il  K  there  will  be  an  absorption  of  heat 
whrn  the  current  is  made  to  tkrw  from  Y  to  X. 
This  phenomenon,  which  was  discovered  bv 
PHtiff.  IS  known  as  the  *reltier  etTect  •  1  nrd 
Kelvm  shtjwefl  that  in  a  thrrmo-eIertri<-  nnuit 
the  rrsrrsihlr  heat  effects  are  not  cootjned  to 
\hr  junctions  thrmvrlvr%  He  showed,  in  fact, 
that  when  an  eketriral  rarrcnt  is  caused  to 
llow  throofih  a  wire  that  is  Uicatty  heated  bjr  a 
fa»  fhnc  or  otherwise,  lh«  current  tanb  M 


cause  a  displacement,  along  the  Icnffth  of  the 
wire,  of  me  point  of  maximum  temperature 
The  effect  may  be  illustrated  by  thinldnK  of 
the  wire  as  a  ttil>e  conveying  a  stream  of  some 
ri.il  fluid;  the  fluid  taking  up  more  or  less  of 
the  heat,  and  carr>inK  it  along  in  such  a  war 
as  to  shift  the  iKiint  at  which  the  temperature 
is  K'reatest-   The  analogy'  is  imperfed*  how- 
ever, liecause  in  the  case  of  electffcltjr  the  hot 
ttavcU  wiA  the  current  in  boom  matilii  and 
against  it  in  ottMn^  TMt  phenomenon  (which 
is  known  a«  the  ■Thomson  efTect*)  has  an  im- 
portant bearing  upon  the  theory  of  tbcrmo- 
cle<tri(  it\,  b<-cau5e  iti  a  the rmo- electrical  rir- 
aiit  the  temperature  is  necessanly  sanable  from 
point  to  point,  and,  therefore,  the  •Thomson 
effect*  may  (and  in  faa  does)  modify  the 
phenomena  considerah|jr.  The  cffcct  if  tero 
in  lead,  but  in  nearly  every  condoctor  IC  h 
quite    sensible.    The    consequences    of  the 
■Thomson  effect"  are  discussed  in  two  jvij^rrs 
in  the  first  volume  of  Lord  Kelvins  'Mathe- 
matical and  Physical  Papers.* 

When  a  circuit  contains  several  thermo- 
electric couples,  with  their  successive  iunctiuna 
alternately  neated  and  cooled,  the  total  dectro* 
motive  force  that  is  produced  is  sensibly  equal 
to  the  sum  of  all  the  electromotive  forces  that 
the  several  couples  would  produce,  if  each  ex- 
isted separately.  Advantage  is  taken  of  thb 
fact  in  the  instrument  k  town  a<  the  ■thermo- 
pile,* which  consists  of  a  s^rie*  of  small  bars 
of  antimony'  and  bismuth  (often  about  25 
pairt  allogetner),  disposed  side  by  side  so  as  to 
form  an  approximate  cube  and  msulated  ft  ~ 
one  another  by  strips  of  paper  or  other 
conductor.  These  ban  are  soldcicd  tofeifaer  ai 
the  ends  so  that  a  current,  in  order  to  traTer<e 
the  system,  must  pass  back  and  forth  tbroush 
alternate  bars  of  bismuth  and  of  antimony:  the 
pass.i^-e  of  the  current  from  bismuth  tnt>>  anti- 
mony t>cinK  always  effected  (let  us  say)  at  the 
right  hand  end  of  the  tittle  pile  of  bars,  while 
the  passage  from  antimony  into  bisanith  is 
ahvays  effected  at  the  left  hand  end.  The  two 
free  ends  of  the  dieruMHwIc  bcins  connected  br 
a  wire,  a  current  of  electricity  flows  throaisfa 
the  circuit  so  formed,  when  either  of  the  sur- 
faces cftnt.tinin^;  the  soldered  junctions  is 
warmed,  while  the  opposite  one  is  kept  cc»)I 
Thii  instrument  is  use-d  to  a  considerable  ex- 
tent for  the  detection  and  even  for  the  approxi- 
mate estimation  of  radiant  heat;  the  current 
that  it  produces  and  which  is  measured  by  a 
delicate  galvanometer  in  the  cnteraal  put  ol 
the  circuit  being  taken  aa  the  index  of  the 
.imoimt  of  the  radiation  (Consult  Ts-ndall 
'  ( "ontribntions  to  Molecular  Phv«»c«  in  the 
fkimain  <it  Radiant  Heat'i  Thr  ihermo-pik 
uas  invented  by  Nobili,  but  it  was  so  greathr 
impinved  by  McUoai  Aui  it  if  ttUKKKOKfy  Ol^ 

iled  to  hint 

Many  attnapts  have  been  made  to  cowstrnct 
a  themM^dedric  oonihination  tlMt  wonld  yicU 
a  nirrent  of  electricitv  Intenaa  maoA  lo  tit  of 

(iitnmenial  iitilirv;  but  while  soCTi  attempts 
have  l<cii  isirti.tllv  successful,  there  is  no  gr«at 
ri.isKii  I.I  supiv(><e  that  thermo-electric  genrra- 
ii.is  Mill  ever  be  ot  mmh  practical  value  The 
ditlicultK  s  .(U  |>..rtly  structural  and  partly  tl»c- 
oretical.  In  order  to  rr.ilire  any  considerahk 
electromotive  force,  the  mmiber  of  tUmtti 
must  be  large;  and  the  experience  hergtotoit 
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fi,i>  ]'cvn  that  a  complicated  thcrmo-pilc  is  not 
particularly  <liirablc.  Even  H  this  ul)jtftioii 
can  be  overcome,  there  [eniaiii>  the  serious 
one  that  there  are  theoretical  rca:»uu&^  l>ai»cd 
upon  thermodynamics  (q.v.).  lor  beUcving  that 
the  efficiency  of  the  thenno^l^  as  an  instni- 
ment  for  converting  beat  ener|;y  into  electri- 
cal cncrgj-,  can  never  be  Uij^h.  In  a  particular 
case  that  was  investigated  by  Lord  Kaylcigh, 
the  maximum  possilile  efl'iciency  was  found  to 
be  6  per  Cent ;  and  it  is  not  likely  that  an 
efficiency  materially  greater  than  this  will  ever 
be  actually  attained  widi  a  thermo-pile  that 
is  large  enouRh  and  durable  enough  to  be  of 
coauBcrdal  vahie. 

Alu.\n  D.  Risteen, 
Director  of  Technical  Research,  The  Travelers 
Insurance  Company,  Hartford,  Conn. 

THERMOGRAPH  (Greek.  «hcat-wrhifl8»). 
any  form  of  self^rcgistaiing  thennomater 
(q.v.),  by  which  an  automatic  record  of  varia- 
tions of  temperature  is  kept  Many  different 
types  of  thermograph  have  been  niaile,  of  which 
tile  foUouin^  may  l>e  csperially  noted:  (I) 
Photographic  thermographs^  in  which  the  posi- 
tion of  the  mercury  thread  m  an  ordimiiy  ther- 
mometer is  i^botographed  upon  a  moving  sen- 
sitive film,  eitfier  continuously  or  at  short  in- 

ti  r\  als  fif  time;  tlie  moving  seii>itive  film  hc- 
iiiK  actuated  hy  clockwork,  so  diat  the  time 
at  which  any  given  impression  was  made  can 
be  niccljr  determined.  (2)  Mctalhc-strip  thermo- 
graphs, in  which  a  rccoraing  pen  is  actuated  by 
a  strip  of  metal  cnmposcd  of  two  substances 
of  differing  expansilmity.  riveted  or  soldered 
together.  When  a  strip  of  this  kind  is  heated, 
one  of  its  sides  expand!^  more  than  the  other, 
and  the  result  is  that  the  strip  I  tcomes  curved 
by  an  amount  which  serves  as  a  measure  of 
the  temperature  to  which  the  strip  has  been 
e3q»osed.  The  pen  which  makes  the  record 
moves  radially  on  a  disc  of  paper  which  is 
caused  to  revolve  at  a  steady  rate  by  means 
of  clockwork.  (3)  Electric-contact  therrho- 
Kraphs,  in  which  a  fine  platinum  wire  is  caused 
lo  descend,  at  intervals,  into  the  o\Kn  upper 
end  of  the  capillary  tui>e  of  a  sensitive  mercu- 
rial thermometer.  When  the  wire  touches  the 
nercur)'  column,  it  completes  an  electrical  cir- 
ruit.  and  by  this  means  the  position  of  the 
mercury  thread  in  the  thermometer  is  recorded. 
(4)  The  manometric  thermo^:raph,  iir  which  the 
pressure  in  a  closed  vessel  filled  with  a  gas  is 
taken  as  the  index  of  the  temperature;  the 
pressure  being  recorded  automaticallv,  and  the 
temperature  being  afterward  inferred  from  the 
recorded  pressure,  by  means  of  a  theoretical 
formula,  or  else  by  direct  comparison  of  the  in- 
sirument.  at  different  temperatures,  with  a 
standard  thermometer.  (The  pressure  of  an 
isolated  mass  of  gas  of  this  kind  is  krmwn  to 
be  scnsiMy  proportional  to  the  absolute  tem- 

Eerature  of  the  gas.  so  long  as  the  vohune  is 
cpt  constant) 

THERMOMETER  ((.reek  "lieat-meas- 
urcr").  an  iii'~tri;inriil  for  (jiHTmimni,'  tlic  tem- 
peratures of  bodies.  The  general  problem  of 
thermomelry  is  considered,  in  this  encyclopedia, 
under  the  heading  THBRMOMecRY;  and  the 
present  article  will  be  devoted  mainly  to  the 
consideration  of  the  common  mercury-tn-Rlass 
form  of  the  instrumeut,  and  to  certain  of  its 
fliodilicstions.  The  meroify-in-glasa  thermom- 


THERMOMETER  SST 

cter  depends  for  its  action  upon  the  fact  that 
mercury  expand>  about  seven  times  as  much  as 
glass,  tor  a  given  rise  in  temperature;  so  that 
when  mercury  is  enclosed  in  a  glass  vessel,  its 
apparent  expansion  is  quite  considerable.  The 
mercury-in-glass  thermometer  consists  essen- 
tially of  four  parts,  tliese  being  (1)  the  mer- 
cury, (2)  the  spherical  or  cylindrical  butb^of 
glass  which  contains  it,  (3)  the  fine  tube  which 
IS  ,it;ai  hed  to  the  Iml!)  and  wliirh  server  to  make 
the  expansion  of  the  mercury  evident,  and  (4) 
the  graduated  scale  which  is  alhxed  lo  the  capil- 
lary tube  and  from  which  die  indications  of  the 
insirtuncnt  arc  read.  In  the  manufacture  of 
thermometers  which  are  intended  for  accurate 
work,  the  mercurv  is  carefully  purified  by  fil- 
tration through  leather  under  pressure,  and 
by  subsequent  distillation,  and,  in  many  cases, 
by  chemical  treatment  also;  and  imme<liaiely 
before  the  mercury  i.>  placi  d  in  the  thermometer 
it  should  be  boiled  so  that  it  may  lie  rendered 
free  from  moisture  and  from  air.  In  ilic  man- 
ufacture of  tlic  capillary  stems  of  thermometers, 
some  kind  of  ghisc  which  experience  indicates 
to  be  adapted  to  this  end  is  melted  and  the  op- 
erator  takes  up  a  ball  of  it  on  the  end  of  his 
blowpipe,  blowing  it  out  gradually  and  adding 
more  glass  to  the  mass  from  time  to  tune. 
When  the  ball  of  molten  glass  has  thus  been 
brought  to  a  convenient  size,  a  second  workman 
attaches  his  blowpipe  to  it  also,  and  the  twou 
aiill  blowing,  walk  apart,  so  that  the  sphere  of 
glass  is  drawn  out  mto  a  very  loR^  and  fine 
tube,  which,  when  it  has  cooled,  is  cut  into 
lengths  and  annealed.  The  calibre  of  each  of 
tliese  lengtli.-H  is  suli^cfjuenily  measured  under 
the  microscope,  so  that  llie  instrument  maker 
may  know  how  large  a  bulb  must  be  attached 
to  each  piece,  in  order  that  the  degree  spaces 
on  the  finished  thermometer  may  be  of  approxi- 
mately the  desired  size.  The  bulb  of  the  ther- 
mometer is  usually  made  of  a  different  kind  of 
glass  from  the  stem;  and  the  process  of  mak- 
ing it  consists  simply  in  filing  to  oiie  end  of 
the  open  stem  a  knob  of  special  glass  and  then 
blowing  it  to  size  duough  the  stem.  In  ther- 
mometers that  are  to  be  used  for  accurate  Sci- 
entific work,  the  bulbs  should  always  be  made 
of  one  of  the  three  kinds  of  glass  that  are  re- 
spectively known  as  "verre  dur,*  Jena  16*" 
and  Jena  5*?'".  The  first  of  these  is  a  French 
glas.s,  which  has  been  demonstrated  to  be 
peculiarly  adapted  for  use  in  tliermomclcr 
bulbSk  by  the  elal>orate  experimoits  made  at  the 
International  Bureau  of  Weights  and  Meas- 
ures, at  I*aris.  The  other  two  are  made  at 
Jena,  Germany;  and  hav<e  been  similarly  proved 
to  be  adapted  for  use  in  accurate  thermometers, 
by  the  experiments  made  at  tlu  Keichsaiistalt,  in 
lierlin.  Since  l'JI7  American  glasses  are  niami- 
factured  that  arc  well  suited  to  the  construction 
of  acctuatc  thermometers;  but  the  profakm 
to  be  solved  is  a  difficult  one  and  it  will  reQHire 
mach  study  and  experiment.  The  stem  and 
bulb  of  the  thermometer  being  thus  completed, 
the  next  step  consists  in  cleaning  ihcm  thor- 
oughly on  the  inside.  I'or  tliis  purpose  they  arc 
washed  out  with  hot  nunc  acid,  with  distilled 
water  and  with  ether.  They  arc  then  thoroughly 
dried,  preferably  by  repeatedly  exhausting  them, 
while  hot,  with  an  air  pump,  and  dien  filling 
them  agam  with  air  that  has  been  carefully 
dried.  The  next  operation  consists  in  tilling 
the  therntomcter  wiUi  pure  mercuijib  In  order 
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lo  do  thi«i  the  bull'  is  heated  until  ihr  air  that  it 
contains  is  partially  rxptlled  and  the  open  end 
of  thr  stem  i>  then  dipped  beneath  tfie  nwreury. 
Aft  die  bulb  cuols,  the  air  reinaininK  within  tt 
contractft  and  mercury  rises  through  the  item 
until  the  hulh  has  hccome  pArtiatty  filled;  this 

?)eratton  being  repeated  until  the  bulb  i«  full, 
he  instriitiiciu  !••  m  xt  hf.itt'<I  tn  a  ti-miicraiiiro 
Considfral)l\  lii^htr  than  the  liif^hevt  Icinpcr- 
aiiiio  to  wliich  It  i>  to  l.e  expnsL-d  iti  use,  the 
mercury  that  it  cotitainik  bccunitng  thereby  so 
much  expanded  that  it  fills  the  entire  stem  and 
nuu  over  at  the  top;  and  while  the  stem  is  still 
Cited  In  manner  it  i»  sealed  off  at  the  end 
hf  mmn$  of  a  blowpipe.  In  the  higher  grades 
«f  thennometers.  a  tiny  pcar>shaped  bulb  is  left 
at  die  top  of  the  stem,  partly  as  a  precaution 
against  the  destruction  of  the  thermometer  in 
txsc  it  IS  aici(!ciital!y  cxj^ixed  to  too  hik;!i  a 
trrnpcratiirt  ip  it>  siil'scfiueTit  vervKe  and  I'artly 
us  ail  aid  111  the  calit>raiioii  of  the  Stem.  V»  hen 
such  a  pear-shapid  lulfi  is  Drorided,  the 
stem  may  I*  sealed  otT  at  the  cMd  while  the  in- 
ternal sjtace  is  exh^u»ted  bv  means  of  an  air 
pumo,  instead  of  while  it  is  blled  with  mercury; 
or  the  tube  may  be  filled,  above  the  mercury 
column,  with  dry  nitrogen  or  some  other  inert 
pa>  The  (^liss  jiart  of  the  iti<.tnimint  having 
Itccu  completed,  it  remains  lo  affix  the  scale  to 
the  stem.  In  hi^'h  ii^rade  thcrniometer<,  the 
scale  is  engraved  upon  the  stem  directly  ;  htit  m 
the  cheaper  forms  it  is  u-^ually  engraved  or 
Stamped  upon  a  piece  of  metal  or  oi  wood,  to 
which  the  thermometer  is  finally  secitfed  Let 
as  consider  the  high  grade  inatrumeikis  first 
and  the  cheaper  ones  afterward.  Instruments 
of  till  i'firmer  il.ivs  are  graduated  by  findiIl^:. 
rxpi-i  inieiitallv ,  iNvc  <li  finite  points  upon  the 
^tetIl.    CI  >r!  tv].oiidiiik'    l<>  known    tenipc  ra- 

lurc'*,  the  two  known  tempcraiures  which  are 
selected  for  this  purpose  being  the  t>oiling  point 
and  freezing  point  of  water.  When  these  two 
points  arc  toiind»  the  ^ce  between  them  is 
4tvided  into  a  CKtaiB  mmber  of  equal  parts, 
which  are  called  ^srees.  In  detenmning  the 
position  of  the  boiling  point  upon  a  thermom- 
eter, the  instrument  is  placed  in  steam  that  is 
ruiirik"  frtifii  w.utr  thai  i--  fxiilmk,-  freeU  under 
a  ^'.lrnIlu■1  rir  prc^Mirc  e<iual  t<i  that  \*hicii  would 
l.f-  pr<i.hiii'I  liy  a  roliiniii  df  pure,  ice-cold 
mercury,  760  millimeters  high,  at  sea-level  in 
latitude  4S*.  When  the  mercur>-  column  tn  the 
thermometer  ceases  ristni^  and  becomes  station* 
ary,  the  point  opposite  whKh  it  stands  is  maihcd 
tiptm  the  Mem  and  is  called  the  •l»oiHng  point.* 
If  the  harnmetric  pressure  under  which  the  ex- 
jK^rimcnt  is  jh  t  i' imied  iv  n..r  i d.  n n>-.i' I \  f  inal 
to  ihe  value  .»*^>unud  aliuvc,  dillowaiicr  must  iie 
niadr  for  that  fart  by  the  aid  of  the  experiments 
oj  KeKiiaiilt  (or  utherii)  upon  the  variation  of 
the  boihnw  point  of  water  per  milhmrier  of 
change  of  iarocnetric  pressure.  The  boiling 
point  having  been  marked  upon  the  thermom- 
itrr  .If  here  indicated,  the  instniment  then 
p!a»  rd  in  a  mixture  of  water  and  finely  ptilver- 
i/c(i  ire,  a>  quickly  a.s  thi4  can  lie  <atrK  done; 
.ind  the  point  to  which  the  mercury  Mtiks  is 
niarkrd  and  called  the  "freciinv'  jK'tnt."  1  In 
d:si.»nrc.  on  the  »ffm.  bcfwern  the  Nnhiin  *ih1 
trtr/iiikj  prints,  is  then  marked  otf,  hv  means 
<it  a  divuiuMi  engiBe,  into  a«  many  e^tial  ^pacf-s 
av  there  arc  dcgrrrf  Wtwrtn  the  ueennK  and 
bbihng  pmnts  of  water  and  (save  for  the  aflix- 
tng  oi  luunbcrs  to  the  degrcr  mark*)  the 


tlu  rmoineter  is  complete  It  may  be,  of  cc-urxe, 
that  the  thermometer  is  to  be  divided  into  hall 
degrees,  or  into  tenths;  but  the  opentsMi  ii 
precisely  the  sunci  in  this  cis^  as  it  is  when 
the  division  is  to  be  made  to  otgret*  oatf. 

We  could  evidently  divide  the  space  t-f:»t«a 
the  boiling  point  and  the  freezing  poiri:  in:o  n 
tn.iiiN  c'jnal  "digrecs*  as  wc  chose,  for  there  it 
no  rtasuu.  in  the  nature  of  things,  why  a  'de- 
gree* could  not  ha\e  any  one  fire,  just  av  well 
as  any  other  sise.  It  is  desirable,  however,  t» 
have  ^me  uniform  practice  in  ilus  rei|peet.  aad 
hence  the  manufacturers  of  thermometers  in* 
vartably  conform  to  one  or  the  other  of  three 
sf.tnd.ird   sy>tims     In    France,  and   aNo  for 
s<iinii!ic  work  in  nearly  ever)-  country,  it  n 
(nstdin.iry  to  follow  the  plan  introduced  Sj 
I'rotesiior  Celsius  of  I'piala,  which  corvi*Tv  in 
dividing  the  fundamwial  interval  between  \hf 
two  fixed  p<jints  into  100  equal  paru.  the  trees- 
in^  point  being  called  *iero'  or  &,  and 
boiling  point  100*.  This  method  of  graduatioo 
is  known  as  the  •Centigrade*  (or  "hnndred- 
degree")  >ystem.    For  grnenl  purposes  m  the 
L'nited  Statrs  and  in  F.npl.md   h  is  far  c  ro- 
nii'iicr  lo  v;radnate  thurtii' inKMi.  r'.  .tccordinc  fO 
the  system  introduced  by  Fahrenheit  of  I^n'rijc. 
al>out  1714.  In  this  system  the  interval  Wtween 
the  frcertng  and  hotting  points  is  dividrd  int^ 
180  equal  spaces,  or  "d^pres*;  but  the  freesn^ 
point  is  here  called  iZ'  and  the  boiling  pi-int 
212'    (32"  +  180* -212°)     There    ha>  le« 
much  discussion  as  to  the  reason  that  Fahrrti- 
licit  had  f"r  dividing  the  fundamental  inttr^ai 
into  180  equal  parts;  but  there  can  t>e  no  4>  v*>: 
but  that  his  icro  point  was  intended  to  repre- 
sent the  greatest  cold  that  was  known  in  h:v 
day,  this  being  obtained  bgr  mixing  sah  and 
snow.  By  adopting  this  hiwest  temperature  as 
his  /(TO.  he  pri>I  al  ly  sought  to  avoid  the  u«<  ■  f 
nt'gdiuc  t*.  Jnpt  ratiire* :  but  in  these  dav  s  wKm 
icmperatures    -t\ei.il    hutidnd   «lcgrees  lower 
than  his  zero  can  l>c-  produitd,  the  iigniftcanct 
of  the  32  is  k)st,  and  wc  now  adhere  to  it  »rm- 
ply  from  custom.  The  third  thermometnc  »>V 
tern  that  has  been  u^cd  to  a  cnnsiderahle  extent 
is  that  due  to  R^uinnr.  In  this  system  the 
fttndanwntal  intervlt  is  divided  fnto  91  ennal 
f!.  wri>  ^,  and  the  freering  and  '  .       <  poi:t»» 
are   marked  0*   and   80'.   respci^tucly  Thi> 
HKihod  of  gradtiaiion  is  extensively   used  la 
Germany    upon    thermometers    intetided  tor 
hcHlsehold  puriK>ses;  but  for  most  othtr  pur- 
poses in  that  country  it  has  given  way  lo  the 
Centigrade  system. 

After  a  thcrmomett  r  that  is  to  be  used  i  -r 
precise  mcasurcnicni  has  l>een  made  and  ijri'j- 
uatcd.  it  IS  subjected  to  certain  ex  pen  mental  in- 
vestigations. i(tT  the  piirt.»osp  of  a^rcrtairiiTiK 
errors  to  which  it  t"  '}  I  >  li  d  V  (»ne  ot  rSr 
most  imp<^rtant  of  these  invcsii^jatjon*  relates 
to  the  'calibration  error.*  which  is  due  to  suet 
ii  regolaritics  of  cahhrc  as  the  bore  of  the  %irm 
may  possess.  In  order  to  determine  the  calibra- 
tion crnim>..  a  thread  of  aoercuiy  of  saiiaNe 
length  Is  detached  ten^rartly  from  the  cohma 

i!  .  stem,  by  shakinK  the  instrumcnr  .\o 
tx\Kti  in  thi>  kiii<l  of  work  r»n  iiftiallv  <t«T»cli 
a  thread  of  .ilmo-t  aii.v     'ik""!'.  Ik   •  i-»rs, 

whether  ii  be  king  or  *h<<rt  The  in*truine«t  i» 
ibrn  mcimed  so  that  (he  detached  thread  bu> 
l«  hr«4ighi  into  various  pontiona  in  the  stem; 
and  in  ceriattt  of  these  positians  its  lengA  n 
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observed  with  great  care.  The  volume  of  the 
thread  being  constant,  it  is  plain  that  its  length 
will  be  greater  where  the  calibre  of  the  tube  is 
small  than  it  will  be  where  the  calibre  is  rela- 
tively lajfge.  The  details  of  tttt  operation  of 
detemittiag  the  calibration  errors  of  a  ther- 
mometer are  very  involved;  but  the  general 
plan  consists  in  ohscrving  the  lengths  of  de- 
tached threads  of  mercury  at  difTerenl  points  of 
the  stem  aiul  then  computing  from  tncsc  ob- 
served lengths,  the  relative  areas  of  cross-sec- 
tiOB  of  Ac  stem-calibre  at  various  points.  It  it 
dm  poasablc  to  calculate  a  table  oi  calibrafioa 
ocrrccttotts.  by  the  aid  of  which  it  will  be  easy 
to  correct  any  given  reading  of  the  instrument 
so  as  to  find  what  reading  would  have  been  ob- 
tained if  the  item  had  been  of  absohitely  uni- 
form calibre  throughout. 

Prominent  among  the  other  sources  of  er- 
ror, there  are  four  that  merit  special  attention. 
(I)  In  the  measurement  of  a  tempcrauirc,  the 
bulb  of  the  Uiemometer  U  sttpposed  to  be  fully 
exposed  to  Aat  temperature;  but  dnce  Hht 
mercury  in  the  stem  must  he  seen  in  order  to  be 
read,  it  often  happens  timi  the  stem  of  an  instru- 
ment is  necessarily  expoNiH  to  conditions  of 
temperature  that  are  materially  different  from 
those  to  which  the  bulb  is  subjected.  Hence 
there  is  often  a  'stem  error'  to  a  thermometer, 
due  to  the  fact  that  the  mercury  thread  in  the 
stem  is  colder  (or  hotter)  than  that  in  the  bulb, 
and,  therefore,  shorter  (or  longer)  than  it  really 
ou^ht  to  he.  The  magnitude  of  this  stem  error 
will  obviously  vary  with  the  conditions  under 
which  the  thermometer  is  used.  It  is  always 
uncertain  in  amount  and  hence  it  is  customary, 
in  wdl-Otecuted  scientific  work,  to  design  the 
appanUtts  that  is  to  be  used  (including  the 
tnennometer  itself),  with  spedai  reference  to 
the  desirability  of  krepinp  the  stem  error  as 
small  as  possible.  (2)  When  the  barometric 
pressure  upon  the  bulb  of  the  thermometer 
varies,  the  bulb  yields  elastically  to  these  vari- 
ations atid  often  to  an  extent  quite  sufficient 
to  influence  the  reading  of  the  instnnnent  by 
an  amount  (hat  cannot  be  neglected.  The  error 
due  to  this  cause  can  be  deterthined  and  elimi- 
nated by  means  of  the  ■external  pressure  co- 
efHcient,"  which  is  obtained  by  subjecting  the 
thermometer,  at  some  fixed  temperature,  to  a 
known  change  of  external  pressure  and  noting 
the  alteration  of  the  reading  that  this  variation 
of  pressure  produces.  (3)  The  pressure  of  the 
mercttiy  wfoa  the  inner  surface  of  the  bulb  may 
vary  from  several  causes,  one  of  wliicfi  is  the 
position  of  the  thermometer  itself  If  the  stem 
IS  in  a  vertical  position,  the  bulb  will  be  siib- 
jected  to  a  pressure  due  to  the  height  of  the 
column  of  mercury  in  the  stem ;  and  when  the 
thermometer  is  horizontal,  this  static  pressure 
will  be  absent  In  small  thermometers  tne  cnor 
doe  to  tins  cause  is  tmimportam;  hot  in  instru- 
ments of  high  precision,  m  which  the  stem  may 
be  several  feet  in  length,  it  must  receive  due 
consideration.  The  constant  which  is  used  for 
correcting  for  this  source  of  error  and  which  is 
to  be  determined  by  experimenting  with  the 
thermometer  in  different  positions  but  at  the 
same  oonataat  temperature  is  called  the  *'in- 
temal  pressure  coefficient/  (4)  It  is  found  that 
the  glass  of  which  a  thermometer  is  composed 
exhibits  certain  anomalies  in  its  expansion  and 
contraction,  when  its  temperature  is  altered. 
Xbm  fesult  in  an  appenent  variatton  in  the  po- 


sition  of  the  "zero  point"  of  the  thermometer, 
which  is  very  troublesome  when  measurements 
of  the  highest  precttton  are  to  be  made.  It  is 
on  account  of  this  anomalous  variation  in  the 
position  of  die  aero  point  that  the- three  kinds 
of  glass  mentioned  in  the  earlier  part  of  this 
article  are  recommended  for  the  manufacture 
of  the  bulb;  the  variation  of  the  zero  having 
been  studied  in  the  case  ot  these  species  of 
glass  with  great  care.  The  phenomena  as  ai^ 
served  in  uic  case  of  *verre  dur*  arc  thus 
described  by  Guitlaume:  ■When  a  verre  dur 
thermometer  is  quickly  exposed  to  a  tempera- 
ture of  100°  C,  after  haviiiR  reposed  for  a  con- 
siderable time  at  the  ordinarj-  temperature  of 
the  laboratory,  its  zero  point  falls  with  such 
rapiditv  that  after  an  exposure  of  one  mimte 
at  100  C  the  displacemcat  is  practically  com" 
plete.  If  the  dicrmomcter  is  then  placed  in 
ice-water,  its  aero  ascends,  for  the  first  few 
moments,  at  the  rate  of  about  0.001°  C.  per 
onnute ;  but  thb  rate  diminishes  rapidly.  When 
a  thermometer  is  maintained  at  a  constant 
temperature,  its  zero  point  rises  little  by  little 
and  the  change  can  be  traced  plaitlly  for  sev- 
eral years.  For  thermometers  of  verre  dur,  the 
gradual  rise  at  constant  tetnpcrature  amounts 
to  about  0.001*  C  per  month  when  the  ther- 
mometer is  two  years  old;  and  at  the  end  of 
four  or  five  years  tibe  motion  is  foiud  to  have 
diminished  to  about  O.O002*  C.  per  annum.* 
The  idea!  way  of  measuring  a  temperature,  with 
a  thrrrnunieier  made  of  one  of  the  three 
^,'Ia->e<  mer.tioiicd  af ovc,  is  as  follows:  The 
thermometer  is  exposed  to  the  temperature  that 
is  to  be  measured,  and  its  zero  point  falls  to 
a  certain  (presumably  unknown)  position.  Af- 
ter the  instrument  has  been  read,  it  is  intro- 
duced, as  quickly  as  is  consistent  with  its 
safety,  into  a  mixture  of  water  and  pulverized 
ice.  The  mercury  sinks  at  once  and  soon  at- 
tains a  stable  position,  which,  on  account  of 
the  slowness  of  the  change  of  zero  with 
falling  temperature,  is  taken  to  \>c  the  zero 
corresponding  to  the  higher  temperature  to 
which  [he  instrument  has  been  previously  ex- 
posed. In  accordance  with  this  plan,  the 
temperature  to  be  measured  is  found  by  sub> 
tracting  the  sttbseauent  reading  in  ice-water 
from  me  readinsr  obtained  at  we  temperature 
to  be  drtermir.etf.  The  method  here  oinlined, 
for  eliminaling  the  effect  of  variations  ia 
the  zero  point  of  a  thermometer,  is  known  as 
the  ''method  of  movable  zeros,"  and  is  now 
adopted  at  practical^  all  of  the  centres  of  ac- 
curate thcrmomatiy  except  Kew,  for  temperar 
turcs  between  Uic  freezing  and  boiling  points. 
It  is  not  yet  possible,  bv  any  method  oi'  yiro- 
cedurc,  to  determine  temperuiures  more  than  a 
few  degrees  below  the  freezing  point,  or  more 
than  a  hundred  degrees  (C«itigrade)  above  the 
boiling  point,  by  the  aid  of  a  mercury-in-glass 
thermometer,  with  a  precision  comparable  with 
that  which  is  attainable  within  the  fundamental 
interval  that  lies  between  0°  C.  and  100"  C. 

It  is  to  be  understood  that  in  the  foregoing 
discussion  of  the  errors  of  the  mereury-in-glass 
thermometer,  we  have  been  tiMting  of  the  de- 
termination of  temperatures  to  such  a  degree  of 
precision  that  the  final  error  is  not  to  exceed 
(say)  0.(X)5*  C.  No  such  elaborate  care  is  re- 
tired, if  die  only  object  ol  the  neasnrancnt  ia 
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to  delennine  the  temperature  to  Hie  nearest 
degree,  or  kdif -degree. 

Patttnir  now  to  the  consfderation  of  the 

or«!inar>'  thtrmomctc rs  that  arc  used  aViout  the 
hutischold  and  U\  amattiir  meteorological  ob- 
servers, it  may  he  poinii  d  oiii.  first,  that  in  tlif 
manufacture  of  a  thermometer  that  is  to  he  sold 
at  retail  for  (say)  SO  oentt.  it  Is  not  commer- 
cially possible  to  engrave  a  special  scale  for 
each  instrument  In  making  cheap  thermoin- 
etcrs  it  is  customary  to  stamp  out  the  scales  in 
large  numhers  and  then  to  hlow  the  huRt  of 
each  instrument  to  such  a  size  that  the  scale 
will  be  as  nearly  as  practicable  adapted  to  the 
finished  ihirmometcr.  This  can  be  done,  by  an 
experienced  glass-worker,  with  greater  accu- 
racy than  might  be  suppOMsed;  but  it  is  evident 
that  no  high  degree  of  precision  can  be  at- 
tained in  this  way.  /The  scale  and  the  rest  of 
the  thrrnioincter  t>eiii||  adapted  to  each  other 
as  nearly  as  is  commercially  practirahk,  the 
thermometer  is  adjustxl  \\iih  r<>iKct  to  the 
scale  by  ej^osing  it  to  .somt  know  n  ttmpcratiirc 
(say  Jw'  r.)  in  the  vicinity  of  the  ttinpcra- 
tures  at  which  it  is  most  likclj-  lo  he  used  and 
then  securing  it  in  5iich  a  position  that  the 
point  on  tilt  sicin  tt>  \.hirh  the  mercury  rises 
ct)nie»  opposite  the  proper  nvtrk  on  the  scale. 
Such  a  thenmometcr  will  give  readings  that 
arc  not  greatly  in  error  at  temperatures  near 
the  one  at  whidi  it  is  standardized;  but  at  other 
temperatures  any  two  such  thermometers  will 
necessarily  diverge  by  an  amount  which"  de- 
pends upon  the  judgment  and  skill  of  thr  work- 
men who  lilew  the  hiilhs  and  who  eiidiaxored 
to  them  capacities  a<lapti  d  to  the  sizes  of 

the  degrees  upon  their  respective  graduated 
scales. 

For  ftirther  information  concerning  the 
methods  tliat  are  used  in  precise  thermometry 

consult  Gilitlaume,  "Thermomctrie  de  Preci- 
sion'; and  for  the  historical  aspect  of  the  stdt- 
ject  consult  H  Carrington  Bolton,  'Evoliiiion 
of  the  Thermometer.'  Consult,  also,  Preston, 
<Tlieoiy  of  Heat> 

Oat  Thermometer^A  thermometer  in 
which  the  temperature  is  measured  by  the 
chan^:e  of  volume,  or  pressure,  of  a  mass  of  gas 
enclosed  in  a  f^lass  envelope.  The  gases  that 
are  nm-t  cf'inmrinlj  employed  for  this  purpose 
are  air,  hydrogen  and  nitrogen;  and  thermom- 
eters containing  these  several  gases  are  rc- 
spectivelr  called  'air  thermometers,*  *hydro- 
gen  thermometers*  and  •nitrogen  thermom- 
eters.*  See  Till  K\:oMi  TRY 

Alcohol  Thermometer. — A  thermometer  in 
which  the  temperature  is  indicated  hy  the  expan- 
sion of  alcohol  (instead  of  mercury)  -  coloring 
matter  of  some  kind  being  dissolved  tn  the  ai> 
eohol.  so  that  the  rolnmn  of  fluid  in  the  stem  of 
tf>e  instrument  may  l>i-  distinctly  visible.  Al- 
cohol has  a  larcer  coeHicient  of  expansion  than 
mercury,  and  hence,  for  the  s;ime  sires  of  hnlh 
and  stem,  the  deprees  are  lotu  i  r  tipon  a  ther- 
monseter  containing  it.  Alcohol  can  also  be 
used  at  temperatures  that  are  tow  enoiu;h  to 
destroy  an  ordinary  thermometer,  bv  the  treez- 
iuR  of  the  mercury  No  preat  degree  of  preci- 
sion can  he  attained  wi'h  the  alcohol  iherniom- 
eier,  howrvrr,  partlv  h'  l-iiisc  the  li<|uid  wets  the 
ulass  and  ther<  h\'  can^e-  the  instrimient  to  read 
luo  low  when  the  it-mperature  is  faUing,  and 
parity  for  other  r^sons.  For  the  nseasurement 


of  tempenitmvs  approaching  Ae  f rcenne  fo  * 
of  mcrcttiy  (^.8  F.  hehm  aetp)  the  Imevna 
tional  Borean  of  Weights  and  Mea.fam  fr^ 

fers  a  thermometer  filled  with  toh  rr'  ■  •-' 
lh.it   is  tilled   with   alcohol;   the   roic-n-  tr*- 
rncT'iitcr  !i<  iut'  app.irently  c.Tpa'de  or  \irld'-.* 
much  more  accurate  results    Owing  to  the  fart 
that  alcohol  boils  at  a  much  lower  lempri  Aiare 
than  water,  the  alcohol  thermometer  c«a  hardSy 
be  graduated  by  tfie  method  ghrm  for  tfM  mer* 
cary  instrument,  since  exposure  'n  ?  t^TT»r» 
ture  of  212°   F.  would  cause   the        >  I 
have  a  vapor  pressure  so  high  th.-»t  tht 
would  be  likely  to  burst.    These  tbermrjinetrr^ 
are,  therefore,  graduated,  most  commnf<hr,  *w 
direct  comparison  with  a  standard  mrncury^ 
glass  instrtnnent.    The  expansion  of  awrlie! 
by  heat  is  not  strictly  proponinnal  to  thst 
merctirv  and  hence  if  the  scale  or  the  mer-*rrr 
thrrmomefcr  is  taken  as  the  s-and-ird    'hi  ' 
gree  marks  upon  the  alcohol  thermoonttcT  »  . 
not   be   spaced  at  uniform   interraK.  Tbrir 
spaces  arc  in  fact  smaller  at  low  temperature* 
than  at  higher  ones,  as  will  be  seen  by  exam'r- 
ing  any  good  alcohol   thermometer   thjt  t* 
adapted  for  obscr>'ing  a  considerable  range  cf 
temperature. 

Maximum  and  Minimum  Thermometers 
are  thermometers  which  aiilomaticalK  rr.ord 
the  highi  St  or  lowest  temperatures  to  which 
they  have  been  exposed  during  a  given  period. 
In  the  Rutherford  maximum  tliermometer  thr 
capillary  stem  of  the  instrument  is  p!ac<d  nrar^? 
horizontal  and  as  the  mercury*  rises  it  pu*h'-i 
before  it  a  tiny  imlcx  of  iron  or  steel,  pli  -d 
within  the  tube;  and  the  index.  luinR  !■  :'i  i'  he 
most  extreme  position  attained  by  the  merrur* 
indicates  the  highest  temperature  to  v.hich  the 
instntment  has  been  exposed.  In  the  kuthrr 
ford  minimum  thermometer  a  similar  index 
used,  bin  the  thernionuiric  ccilnmv,  lierc  : 
jiositl  of  alcohol  aiul  tht  intlcx  lie-,  withm  .ix 
alcohol  When  the  temperature  tails,  the  fret 
end  of  the  column  of  alcohol  in  the  stCB  ad- 
heres  to  the  i:uie.\  and  drags  it  toward  *kr 
bulb;  but  whca  the  temperature  rises  a«ua 
the  alcohol  flows  arotmd  the  little  index  twhidt 
docs  not  fill  thr  c.ipillary  lulx ).  and  so  Icivr* 
it  in  the  position  to  which  it  had  been  dr^trs 
at  the  monieiii  wluii  the  tenij>crature  was  low- 
est In  both  forms  oi  thermometer  the  ir<kx 
is  returned  to  a  suitable  positirm  for  m^iki^ 
a  new  olMWn'ation  by  the  aid  of  a  small  m.n- 
net.  Tn  Negretti  and  Zarobra  max-itn^::? 
thermometer  the  capillary  tul>e  is  p;»rtiiUy  ui>- 
structed  near  llie  bulb  so  that  although  the 
mercury  flows  outwar«l  readdv  cnou^'h  as  dbc 
temperature  rises,  a  fall  of  temperature  ai  mm 
moment  causes  the  mercury  thread  in  the  •trs 
to  break  at  the  ohsiniction.  so  that  ihc  mau- 
mtim  temperature  to  which  the  thcrmoirrtrr 
has  been  exposed  can  be  read  dircctiv.  in  the 
usual  manner.  The  broken  ilirea<l  i  xn  ca^iiT 
\h-  returned  to  the  partially  empt\  l>ulh  \>\  jtr- 
rinc  the  instrument,  or  by  whirling  it  kharpty 
in  .1  circle. 

Clinical  Thermoowler^A  form  of  ^  Ne- 
gretti   and   Zamhra  maximum  thermmnrtrc. 

whi'  h  is  u-.ed  b\  f>by--iciaTr^  ie>r  detcniiaiag fht 
temperature  of  the  human  iu«l\. 

The  irracluaiHiii  ixi  these  in>!nimmts  m  CbK 
so  thai  the  temperature  can  he  read  to  tbr  Mlk 
of  a  degree  or  so;  and  llMi  entire  inlmal  a»r> 
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ercd  by  the  ^raduaiinn  rartlv  extends  bclow 
93  Iv,  or  alio\e  115"  F  ,  the  normal  tempera- 
ture of  the  body  beinf?  about  yS"  F.  In  using 
instniment.  the  bulb  is  pbced  under  the 
patient's  tongue  or  in  the  arm-pit 

Radiation  Tfaarnionieter.-i'A  form  of  titer* 
mcnictCT  designed  to  indica'e  ihr  hitensitv  of 
soi.ir  or  lerrc^tial  radiation.  Thi-  sular  r-.utia- 
tioii  in-trnrtiriit  cotv^isis  of  ;»  thermometer  with 
a  blackened  bulb,  tlie  stem  being  staled  into  an 
exhausted  sphere  of  glass,  so  that  the  black- 
ened bufb  comes  in  die  centre  of  the  $phere. 
Wlien  sunlight  is  allowed  to  fatt  upon  this 
thcrmfimetf  r  and  also  upon  a  similar  one  with 
a  bulh  that  is  silvered  and  polished,  the  black 
hti!l>  .ifisorS^  mo<.i  of  the  radiant  heat,  whi'e 
the  poHshed  one  reflects  most  of  it.  The  dif- 
feirence  in  the  readings  of  the  two  instruments 
is  assumed  to  indicate  the  intensitsf  of  the  radi- 
ant energy  falling;  tipon  tiiem. 

Upsetting  Thermometer. — A  form  of 
thermometer  provided  with  a  constriction  in  the 
stem  similar  to  that  ti'-cd  with  the  Ne^-relti  and 
Zambra  maxinium  ihermumcter,  and  so  desi^'tied 
that  when  the  instrument  is  itiveritd  tlie  mer- 
cury thread  breaks  at  the  constriction  and  runs 
down  into  dae  Stem.  These  instalments  are 
graduated  so  as  to  read  correctly  when  Hiey 
are  held  upside  down.  By  upsetting?  a  lheT«- 
mometcr  of  this  kind  by  means  ul  tlockwoik, 
the  temperatisre  that  prevails  at  any  pariiciilar 
|jon  I    'III       ■  1  '  I    :|.  ■] 

Deep-Sea  Thermometer. — An  instrument 
commonly  of  die  upsettinR  type,  for  observing 
temperature  at  various  depths  in  the  sea.  It  is 
enclosed  in  a  very  strong  case,  and  is  reversed 
at  the  depth  at  which  the  t.niperature  is  de- 
sired. At  moderate  depths  the  reversal  is  ef- 
fectcfl  by  sending  a  uai^'ht  down  alnnt;  the 
sounding  wire;  but  at  greater  depths  the  up- 
setting mechanism  is  usually  actuated  l<y  a  small 
propeller  whidi  is  arranged  so  as  to  begin  its 
rotation  wiien  the  thermometer  starts  on  its 
return  to  the  surface  of  the  sea. 

Registering  Thermometer.~Any  thcrmom- 
ei(  I  \%liidi  automatically  records  its  own  read* 
ings. 

Dew-Point  Thermometer. — A  thermometer 
adapted  to  the  determination  of  the  tempera- 
ture at  which  dew  will  be  deposited  from  the 
air.  The  most  accurate  form  of  the  instrument 
is  that  devised  by  Kegnaidt.  This  consists  of  a 
[i.iir  of  thin  recrptaclt  -  oi  polished  silver,  shaped 
54>iTieuh.<t  like  ordinary  eheinical  teSt-tUbes.  A 
thci  monu  ti  i  i^  ()l.(ei_(|  m  e.trli  of  these,  atui  one 
of  the  tubes  is  then  partially  filled  with  ether, 
or  some  other  volatile  liquid.  vVheu  a  current 
of  air  is  passed  through  the  ether  by  means  of 
an  aspirator,  the  rapid  evaporation  roofs  the 
silver  tube  and  its  tnnnni^  finehKlincr  the  ther- 
mometer) :  and  till  ohst  1  v.itioii  i-onsivi-  m  not- 
yuu,  the  :etnperatine  of  the  ether,  uhtii  tlie 
polished  exterior  ot  the  silver  tube  containing 
It  is  first  dimmed  by  the'  deposition  of  dew. 
The  second  tube  of  silver,  which  is  not  cooled, 
assists  the  eye  in  jud^g  when  the  dew  is  first 
deposited  upon  the  other  one;  and  the  thermome- 
ter that  the  uncooted  tube  couluins  is  used 
merely  to  record  tlie  temperature  of  the  air  at 
the  time  of  the  experiment. 

Differential  Thermometer. — An  instru- 
ment for  measurinR  or  detecting  differences  oi 
temperature,  witbmtt  reference  to  the  absolute 


values  of  the  temperatures  that  are  compared. 
Sir  John  Leslie's  form,  as  impicutd  hy  Kum- 
lord,  consists  of  a  horizontal  tube,  turned  up- 
ward at  the  two  ends,  and  there  provided  with 
a  pair  of  equal  bulbs  of  considerable  size.  The 
bulb:>  are  filled  with  air,  and  a  small  quantity 
ai  colored  liquid  is  placed  in  the  horizontal 
tulx  which  joins  diem;  the  liquid  serving  to 
'.eparate  the  air  masses  that  the  hulKs  contain, 
and  alt»o  na  mi  ludex  tor  reading;  the  instrument. 
So  long  as  the  temperatures  of  the  two  bulbs 
remain  equal,  the  pressure  of  the  air  will  be  the 
aamc  in  each,  and  the  liquid  index  will  oat 
move.  If  one  of  the  bulbs  is  warmed  sUg^tly 
more  than  the  other  one,  however,  the  air  diat 
it  contains  expands  and  forces  the  liquid  index 
toward  the  cooler  bulb;  the  amount  ot  this 
displacement  indicating  the  difference  in  the 
temperatures  of  the  bulbs.  This  form  oi  dif- 
ferential thermometer  is  not  used  to  any  great 
extent  at  the  present  time,  the  thermo-pile  (see 
THEsuo-ELScnucrrv)  and  tlic  platinum  resist- 
ance thermometer  (see  TtfERUOItCnnr)  liavtng 
almost  entirely  displaced  it. 

Wet  Bulb  Thermometer.— A  thermometer 
whose  hnlb  is  covered  with  thin  wet  muslin, 
aiul  uliich  is  used  for  determining  the  amount 
of  moisture  in  the  air.  In  practice,  the  wet 
bulb  thermometer  is  used  in  connection  with  a 
similar  thermometer  having  a  dry  bulb,  the  two 
being  whirled  throtigh  the  air  together,  or  hav- 
ing a  current  of  air  directed  upon  them  by  a 
fan,  or  otherwise.  The  evaporation  of  the 
nujisturr  about  the  wd  Iniil)  rause.s  that  instru- 
mcat  to  become  cooler  than  the  other  one ;  and 
the  difference  in  the  readings  of  the  two  ther- 
mometers, when  taken  in  connection  with  the 
rcadinjr  of  the  dry  one,  enables  the  observer  to 
determine  the  degret  of  saturation  of  the  air 
at  the  time  the  experiment  is  made.  Tables 
for  this  purpose  are  pidilished  by  the  Weather 
iiureau. 

Weight  Thermometer.— A  thermometer 
coiisiaiiiig  of  a  bulb  provided  with  a  capillary 
outlet  in  the  place  of  the  usual  stem.  In  using 
this  instrument,  the  bulb  is  first  weighed  while 
empty,  and  again  when  Elled  wiili  ice-cold  mer- 
cury. It  is  next  hiaiid  to  the  l-oiiuig  point 
oi  water,  and  the  mercury  whicii  escapes  irom  it 
on  account  of  the  expansion  is  collected  and 
\\  ciuhed.  These  data  enable  the  observer  to  caJ- 
cnlaie  the  fraction  of  the  original  weight  of 
ice-cold  mercury  that  as  lost  upon  heating  the 
bulb  to  the  boiling  point  To  determine  any 
Cither  tempcrattire,  he  fills  the  bulb,  as  before, 
v  illi  icc-cold  mercury,  and  then  exposes  it  to 
tlie  temperature  that  is  to  be  measured  (this 
temperature  being  assiuncd  to  be  iiigber  than 
the  freecing  point  of  water).  Collecting  the 
mercury  that  runs  out  of  ihe  bnib,  and  express- 
ing its  weight  as  a  fraction  of  the  weight  of 
cold  nu  rcury  that  was  present  at  the  outset,  he 
hat.  only  to  compare  the  fraction  so  obtained 
with  the  fraction  obtained  in  the  first  experi- 
ment, in  order  to  be  able  to  calculate,  by  a 
simple  proportion,  the  temperature  desired.  The 
weight  thermometer  is  not  a  convenient  instru- 
ment to  use,  but  it  is  simple  in  theory,  and  is 
free  from  certain  of  the  errors  to  wiucb  ordi- 
nary thermometers  are  liable. 

Metallic  Thermometer. — An  instrument  in 
which  temperature  is  determined  l>y  noting  the 
duuige  of  form  or  of  length  that  a  metallic 
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strip  experiences  when  it  is  heated.  In  Bre- 
giKt's  instrument,  tlirti-  ihin  sirijis  composed 
respectively  of  platiimm,  poIH  ami  silver  ate 
rolled  together  into  the  lorm  of  a  >inKlc  nl)- 
bon,  the  Rold  being  in  tiic  ctoitre.  The 
ri>>t)on  is  then  COiled  into  a  spifal,  with  the 
silver  on  the  concave  side.  ^When  one  end  of 
stich  a  spirat  is  fixed,  a  rise  of  tempemtttre 
caiisfs  the  spiral  to  partially  unwind,  owiii^;  to 
the  lact  ttiit  iIk-  toefficicnt  ul  cxpaasiun  uf 
siKlt  is  ^:rcat<  r  than  thai  of  ^old,  while  the 
coefficient  of  gold  is  also  greater  than  that  of 
pialinom.  The  free  end  of  the  spiral  is  cau^d 
to  actuate  a  pointer,  by  which  the  temperature 
is  indicated. 

Platinum  Resistance  Therrnometert^An 
instrument  for  dcterminiiiv:  lemperature,  by 
noting  tile  variation  of  tht  cl«ctrical  resistance 
of  iL  wire  or  strip  of  ptutuium.  (See  Theh* 
Moiunty). 

AU^N  I).  RlSTE£N, 

Difftior  0f  Tecknital  Research.  The  Trmieters 

THjfcRMOMEl  RIC  ANALYSIS.  See 
Chemkai.  Analysis. 

THBRMOMSTRY,  the  art  of  measuring 
temperatures.  The  'measurement*  of  temper- 
ature is  quite  a  different  thint;  from  the  meas- 
urement of  a  time,  or  a  length,  or  a  ma««.  and 

it  consists  mt  rcly  in  a>>ii;niiii;  t"  each  Ictnper- 
amre  that  may  conic  up  for  tnnsnicr.iiion  a 
definite  place  upon  some  smt  of  a  nvitnrriial 
scale.  The  scale  itself  may  be  pertecily  arbi- 
trary, so  that  an  interval  of  temperature  upon 
one  part  of  the  scale  Cannot  be  said  to  be 
•cfiual."  in  any  physical  sense,  to  an  interval  on 
sj-rm-  <  ilicr  part,  even  though  the  two  nre  cx- 
pr«.;»icd  by  the  same  number  of  "dejirres  *'  The 
chief  essentials  of  a  praciu-.d  ihermi metric  sr.iie 
arc  (I)  that  it  shall  be  perfectly  dcttuite,  sn 
that  when  the  same  temperature  is  "measured* 
on  several  different  occasions,  the  same  identi- 
cal result  will  be  cAHained  each  time,  at  least  to 
a  degree  of  approximation  sufficient  for  the 
purposes  for  which  the  temperature  is  being: 
ditcrmincd;  and  (2)  that  it  shall  be  pnssiMe 
for  two  or  more  diflFcrent  observers,  pro^ukni 
with  distinct  instruments  of  measurement,  to 
measure  the  same  temperature,  and  obtain  re- 
sults that  are  identical,  at  least  to  the  same 
degree  of  approximation  as  noted  above.  So 
U'ng  as  these  essential  conditions  are  ftilfilled. 
We  may  m  ike  u-c,  for  the  purpose  of  <  ildish- 
iti^;  a  thermometric  scale,  of  any  me.isnr»!iU 
ptoperty  of  matter,  which  vati<--  in  i  il<  i'rini- 
nalc  way  with  temperature;  tlie  "temperature," 
in  any  such  rase.  l<eni|^  defined  as  proportional 
to  the  atttrthute_  that  is  measured,  or  to  any 
eonitntious  function  of  that  attribute.  We  may. 
therefort .  h:i\e  as  man\  ditTercnt  "scales"  of 
|< mperattirc  as  we  please,  arid  any  one  of  these 
w'll  be  jii^t  as  deloiisiMe,  an<l  just  as  "corr"  ■  t." 
as  any  niher  one.  althnttwb  no  two  of  them 
will  be  111  jx  rfecl  agreenn  !  I  In  praciire  it  is 
found  that  four  particular  kinds  of  thermo- 
metric scales  are  fperially  tiseful.  These  are 
t'ar-cd,  respectively,  upon  (H  the  expanMoii  of 
some  Mibsinrice  that  is  sishjerted  to  an  ntuary- 
iiiR  pressure  ;  (2)  the  inerea^e  iti  pressure  of  .i 
^^45  wbuh  is  kept  ncomiivlv  lonstant  tti  \ol- 
Ume;  (^^  tbr  variation  <  )  the  eleetne.-il  rcsi>|- 

anrc  of  a  conductor;  and  (4)  the  electromo- 
tive force  of  a  thermo-electric  couple  (see 


Thermo-i^xkctricity),  one  of  whose  jtmctioM 
is  kept  at  a  constant  temper.^t-irc.  while  fhe 
other  is  exposed  to  the  ttmptrature  that  is  tc 
lie  measured.  Of  these  four  general  mcthi>iv 
the  6rst  two  have  been  longest  and  mo^t  c-rm- 
monly  employed;  and  the  particuUr  ii;strj- 
mcnts  that  have  been  mMt  cxtenuvcly  u^d  iot 
puttlngf  them  into  practice  are  knu^n  rrs;^^- 
tivtly  as  the  "meriiiry-iii-gla>»  ;!;.-rroomc*tr* 
and  as  ihc  "i^as  ihcrnioineter  "  1  !.e  ratrcurs,- 
in-glass  instrument  is  de-cn'iil  n:.der  Tuut- 
MOMETEX,  and  the  ga^  thermometer  is  dc^nbed 
in  the  present  article^  bdow. 

The  gas  thertnometer  waa  piobohly  the  6tn 
form  ol  thermometer  to  be  constmcted  The 
niercury-in-g^I.iss  instrunirnt  follow  i,-'..  .md  tor 
HTany  y«ars  \va>  ii^cil  alnio>t  exviu^iv  s-ly  for  '.h< 
measurement  ui  temperaiun  <j,)ubtle»>  or  ^- 
couiii  of  its  simulictty  and  the  ca^  with  wbaca 
it  can  be  used.  But  as  the  SCtcllCe  of  thetwoi 
etry  developed,  and  incrcaaiqg  refiiicincm  m 
temperature  determinations  was  demanded,  « 
was  found  that  the  morrtirv  in  ^*!a^s  thcnriLim- 
eter  is  liable  to  scri>>wi  error>  un  .t.\  oum  of  ibe 
anomalous  expan»loIl^  and  iiintiaLjuoni  of  'Jie 
glass  envelope;  errors  which  vkctc  of  lutlc  or 
no  importance  when  a  determination  of  tem- 
perature to  the  nearest  quarter  of  a  de^««  or 
so  was  considered  suflKdently  accaraie,  faot 
which  were  of  paramount  importance  when  i: 
was  proposed  to  determine  a  tcmpcratwre  to 
the  hundredth  or  tlions.mdth  of  a  decree  TK* 
errors  due  to  the  cause  in  quesnon  can  now  t  < 
eliminated  in  large  measure  by  making  temper 
ature  determinattons  by  the  "movable  zero* 
method  (see  TaEairoMitrER) :  but  phj-siciku 
nevertheless  prefer  to  follow  the  lead  of  Rcg- 
nautt,  who.  in  his  celebrated  "Fourth  Mcmotr' 
(18-}7).  recommended  the  emi<loyment  of  the 
gai  iheiiiioiiancr  as  the  standard  for  the  c»- 
lablishment  of  the  temperature  scale;  and  ihc 
gas  thennoRieter  is  suU  the  standard  tn  mU 
work  of  high  peedston.  The  great  advantage 
oi  the  gas  dtcrmometer  consists  in  the  i^ci 
that  the  coefficients  of  expansion  of  ga&rs  ar^ 
many  times  (greater  ih.in  th.ti  of  mercury,  ar.4 
the  ciiects  ot  anomalous  changes  uf  siic  in  tl^ 
glass  bulb  are  of  oorte^oadingibr  Itia  n^ort- 
ance. 

The  gas  tltennomcter  is  made  in  two  gen- 
eral fofim»  according  as  it  is  desired  to  rvrxs- 
ure  the  temperature  by  the  expansion  of  :hr 

gas  al  some  constant  pressure,  or  by  ihc  tn- 
crea.se  in  the  pressure  of  the  ga*  »»  some  cur 
slant  \olume.  The  l.ittcr  pl.oi  l  -.iiig  the  cnt 
that  IS  now  bv  far  the  commoner  in  accaraie 
woric  we  shall  describe  it  firai«  asd  at  se«e 
length. 

The  eonstant-vohime  gas  thermomctcT  i* 

shown,  in  it*;  essential  features,  in  the  armtrf 
paiiyuig  illu!>lfatton.  h  cuii&ists  of  a  )>ulb,  A  <-f 
considerable  size,  which  is  connected,  by  ncam 
of  a  capillary  tube,  with  a  mcrrur>-  tnancHncier. 
M.  At  a  there  is  a  mark  upon  the  tube  Icaifav 
to  the  gas  hntb.  and  care  is  taken.  wbme>rr 
an  observation  of  any  hind  is  made,  to  hav« 
the  Ice!  nf  thp  mrrrnry  in  the  shon  arm  of  A* 
m.in^Jiiieter  st.inil  exactly  at  o.  in  order  that  tht 
volume  of  the  thermometric  gas  may  alwav^  '^e 
riK<iroiisIy  the  same.  A  motahle  reserx  .Jr  t4 
mercury.  is  connected  with  the  cnlunra  31 
for  this  purpose,  by  means  of  a  Aexihk'  mNc 
so  that  by  raising  or  bweriiv  K  (be  nwroKy 
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in  M  may  be  brought  to  any  desired  level  Aihr 
gas  that  \vc  please  may  be  used  in  the  bulb  A, 
Imt  hydrogen,  nitrogen  nnd  air  are  the  ones 
most  commonly  emplo\ed.    In  the  filling  of  the 
bolb^  the  most  elaborate  precautions  are  taken, 
not  only  to  faave-tbe  gas  that  is  used  pure,  but 
dso.  and  more  particularly,  to  have  it  per- 
iemy  dry.   For  this  purpose  the  bulb  is  first 
exhausted  by  the  aid  of  an  air-pump,  and  is 
heated  while  in  the  exhausted  condition,  and 
allowed  to  stand  for  a  time,  so  that  any  mois- 
ture that  may  adhere  to  the  walls  of  the  bulb 
may  be  driven  off  and  removed.    The  bulb  is 
ihen  filled  with  gu  tlwt  has  been  carefully 
dried   by  caldtun  chloride  or  other  drying 
agents,  and  is  then  exhausted  again  and  heated; 
the  operations  of  exhausting  and  refilling  being 
repeated  several  times,  until  there  can  he  no 
doubt  about  the  dryness  and  purity  of  the  gas 
wbidl  i»  fioally  allowed  to  remain.  Temper- 
ature, according  to  this  instminent,  is  defined 
as  bang  ri^rously  proportional  to  the  pressure 
that*  ]»revail»  in,  the  btttb  A,  so  long  as  the 


vohune  of  the  gas  in  the  bulb  remains  constant. 
It  will  be  observed  that  there  is  here  no  as- 
snmfrtion  that  the  thermometric  gas  obeys  the 
laws  of  Boyle  and  Charles  (see  TnciiMOinr- 
NAMICS)  ;  the  relation  wliirli  has  just  been  as- 
<fimef!  heing  the  dt'fiuitiitt:  of  the  term  "tem- 
perature." according  to  the  constant-volume  gas 
thermometer.  If  T  be  the  temperature  as  thus 
defhied,  and  P  is  the  pressnre  prevaifing  within 
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the  bulb  A,  then  we  have,  from  the  definition 
of  temperature,  T^'CP,  where  T  is  a  constant 
for  the  particular  thermcjuicter  under  consid- 
eration. (It  is  to  he  ofiser\c(l  that  /'  is  the 
total  pressure  to  which  the  gas  in  A  is  sub- 
jected. It  includes  not  only  the  pressure  that 
IS  read  from  the  nanometer  M,  but  also  that 
larometric  pressure  that  prevails  at  tfie  same 
time  in  the  nir  of  the  laboratory;  for  this  baro- 
metric pressure  acts  upon  the  ;op  of  the  mer- 
cury colimin,  and  it  is,  therefore,  to  he  added 
lo  the  reading  of  the  manometer  M).  To  de- 
duce the  value  of  the  constant  C,  we  may  sub- 
ject the  bulb  A  succes»vcly  to  the  steam  from 
DOtRng  water,  and  to  a  mixture  of  ice  and 
water,  as  dcscrihcd  under  TtiP.RMOMrrri?.  The 
total  prcsi:»ure  upon  the  gas  in  the  luilh  l>eing 
noted  in  each  case,  let  us  suppose  that  it  is  P» 
at  the  freezing  point,  and  Pi«  nt  the  boiling 
point.  Then  the  foregoing  couatiou,  when  applied 
to  these  two  cases,  takes  tnc  foUowiog  forms, 
respectively:  T,^CP^  Tw^CP^;  ft  being 
the  temperature  of  the  freezing  point  according 
to  the  scale  of  this  thermometer,  and  being 
that  of  the  boiling  point.  We  may  define  either 
T»  or  T,<m  however  we  please,  and  then  find 
the  corresponding  value  of  C:  but  it  is  desir- 
able that  the  scale  of  the  »s  thermometer  shall 
be  as  doseiy  as  possible  Tike  that  of  the  ordi- 
nary mercnry-in-glass  instrument ;  and  in  order 
to  lulfit  this  condition  it  is  foand  to  be  best 
to  subject  the  gas  thermometer  scale  to  the 
condition  that  the  clitTerencc  between  To  and 
7"i»,  as  determined  liy  the  gas  thermometer, 
shall  be  numerically  the  same  as  the  difference 
between  fhe  freezing  and  ftoiSng  points,  on  the 
ordinaqr  mercun^in-glass  scale,  in  other 
words.  It  Is  found  to  be  best  to  have  the  aver- 
aRe  si/c  of  the  degrees  the  same  on  the  two 
instruments.  In  scientific  work  the  Ceiuigrade 
scale  is  used  in  practically  c\er>'  instance;  and 
if  we  adopt  it  here,  we  >hall  have  the  relation 
Tim — 7'<.=' 100°,  if  the  condition  just  men- 
tioned is  to  be  fulfilled.  From  this  and  the 
preceding  equations  we  easily  find  that  C(Pm 
—  ft)  — 100\  or  C=100/(A--  Po);  so  that 
when  we  know  the  values  of  /',«,  and  P,  by 
direct  observation,  we  are  prepared  to  deter- 
mine C  at  once,  and  hence  to  calculate  the  pas- 
tcmperature,  T,  corresponding  to  any  given 
pressure  P,  by  means  of  the  relation  T  =  CP. 
It  will  be  seen  that  die  zero  of  the  gas  ther- 
mometer scale  does  not  coincide  with  the  freez- 
ing point  of  water,  but  that  it  is  very  much 
lower.  The  gas  thermometer  couM  nut  give 
7''"0,  for  example,  unlfss  P=^;  that  is,  not 
imless  the  temperature  was  so  low  as  to  cause 
the  gaseous  pressure  to  disappear  altogether. 
The  zero  point  froio  which  the  indieatioas  of 
the  gas  diertaoncter  are  counted.  aMording  to 
the  romntia  given  above,  is  called  the  *natvral 
7ero'*  of  the  instrument;  and  in  order  to  be 
able  to  compare  the  gas  scale  with  the  scale  of 
the  ordinary  mercury-in-gla^s  thermometer,  it 
becomes  necessary  to  know  what  the  temper- 
ature of  freezing  water  is,  as  read  from  the 
gas  scale.  To  determine  thi^  we  make  use  of 
the  relation  Tf^CP*.  Snbstitming  in  this  the 
value  of  C  as  already  found,  we  find  that 
Tn— 100P./(Pio«  —  Pi).  Xow  the  quantity 
( )\-^  —  Pq)/P*  is  known  as  the  "cocfHcient  of 
expansion  at  Cfmstant  volume"  for  the  gas, 
(The  name  is  somewhat  absurd,  it  is  true^  be- 
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cause  there  is  no  exiMuision  at  all,  if  tbere  is  no 

chaiif^r  of  v  uhiinc;  aiid  it  would  be  more  accu- 
rate to  ili.>iKii.»tt-  tins  fraction  as  ihi;  "cuiflicicnt 
of  increase  of  pressure"  at  constant  \i  Iinne). 
It  appears,  ihenlore,  that  the  lemperatiin-  of 
melting  ice,  on  the  scale  of  the  constant-volume 
ips  thermometer,  is  numerically  e^ual  u>  UK) 
ttmes  the  reciprocal  of  the  ooe6kient  ot  ex- 
pansion of  the  (im  at  constant  volume.  Having 
found  7'*.  wc  ha\c  only  to  subtract  it  from 
every  reading  of"  ilu-  j^a^  tlicrtnonutcr,  in  order 
to  n  dncc  that  reading  lo  it>  coi  tc>ijundin^ 
value  as  reckoned  from  liie  lici/ui^  iHiUit  of 
water.  If  we  call  the  value*  of  T — T*,  ai 
computed  for  any  given  gas  thermometer,  the 
^reduced  readings*  of  that  thermometer,  then 
we  find  that  the  redticed  rcndii\Rs  of  the  nitro- 
gen, h\(lrc>i;rn,  air  and  c.ubun  dioxide  ConSlant- 
volmiic  till  I  niunii  Id >  aiL  ail  nearly  identical, 
and  that  tlay  are  all  clo-ciy  comparablt-  vviili 
the  readings  of  the  ordinary  mercury-in-gia^s 
thermometer.  If  luo  constant-volume  gas 
themiometers  be  hlled  with  the  same  gas  in  £l- 
fercnt  states  of  density,  then  the  reduced  read- 
ings of  the  two  arc  \cr>-  nearly  equal,  but  yet. 
not  necessarily  identical. 

The  coeflicients  of  expansion  at  constant 
volume  of  certain  of  the  more  important  iher- 
niomitric  gases  arc  given  in  Ta!>lc  1,  as  de- 
duced from  a  careful  analysis  of  the  data  given 
by  Chappuis,  Kegnault  and  luimcrous  other  ex- 
perimenters of  high  standing.  The  "initial. 
pres>.nre"  signifies  the  pressure  On  the  gas  in 
the  th(  rnionu  trie  f.iilli.  v\hrn  the  liulb  is  siir- 
roiiiided  I)y  ice  antl  water;  this  pressure  heinj^ 
gi\en  as  the  most  coinenient  way  of  fixin^^  the 
density  for  which  the  coellkienls  were  tlelcr- 
mined.  Two  coefficients  arc  ^iven  for  air  at 
c..ch  initial  pressure,  because  it  appears  to  be 

1.— CocmciEsm  or  ExrAMSioN  at  Constakt 
Volume. 


Initial  unnin 

C<3effici«nt 

J, 

Ojcfficicnl 

u , 

Carbon  vliuxule.  . 

Air  

Aif 

0  0036624 
O.OOM74S 
0  0037358 

0  OnM,720 

273.04* 
Z7i.l9 
3M  40 

272  14 

2:2  M 

0.0O3M24 
0.0036716 
0  0037106 

0  0O.^67!6 
0  »H>U.*/<)7 

273.04* 

272.36 

MO.SO 

272.36 
272  SO 

impossil  Ic  111  dccid^  from  the  oliserxations 
thus  t  .ir  made,  which  one  of  these  values  is 
moot  likely  to  be  correct,  the  available  measures 
falling  into  two  general  groups,  one  of  whidi 
favors  one  of  the  foregoing  values,  while  the 
second  t.ivors  the  other  one.  In  Table  1  the 
values  oi  Tt  arc  also  given,  for  convenience  of 

le!<  rente. 

1  ii>  Intcmational  Committee  of  Weights 
and  i^leasures,  in  ronsidcraiioB  of  the  differ- 
ences that  exist  even  between  the  rednred  read- 
ingit  of  con<tant-v(>ltime  gas  thermometers, 

adopted  the  f<dkiwini{  Man<lard  israle  for  the 

nu  .isurc  ni<  t!t   i  t    ieini>i  r.<iiiie.  'mIIk      ii   tlu  u 
"iH.ini.d      tlu  rm  tueJric      mmU   '       I  he      Si  :ii, 
ad<'{i|v<i   is    till-    t.  etltiyct.iile    >'  iH    ot    the     '  11 
«taui-v<dnmc  hydrugeii  thermumetcr.  in  which 
the  hjdrogcii  hak  a  deuMiy  MKh  that  its 


pressure,  at  the  frming  point  of  water,  bcfml 

tu  that  due  to  a  coltunn  of  ice<cold  acrcitf), 

one  metre  (l.fKW  mm.)  high.  TTie  IcmptrA 
tiiie>  aie  understood  to  he  'reduced.* 
seribid  abu\c,  so  iJiat  the  thermomtifr  rej«i» 
U"  at  the  free/.ing  ponii  and  10U°  at  the  L.<j«^q( 
point.  The  ideal  scale  would  of  courtc  Lc  iho 
absolute  ihetm adynamic  scale  fsce  TiiaiMn- 
NAMICS) ;  but  the  corrections  that  arc  rcqmrti 
in  order  to  reduce  gas  thermometer  rcadinip  ^ 
thi>  >tale  are  si;!!  too  uncertani  tO  bc 
adeipied  in  preeise  ihcrmometry. 

2  — CoMi'As Ai  i\ F     Rkaiunc.s     <<f  Cov5T*!rr- 

VOLUME  (Ja^  rHKR.MOMtTf-KS  AM-  rut  lft>- 
CURY-VEKRE  UCR  SCALE  (*K£0UCI3»*  TCJifn** 


fce^j.  

—  J0»  C. 

-  10  007' 

—  10  0J2« 

—16 

0 

0  nnc) 

n  000 

0  OM 

+  HI 

+   10  006 

t  W  iiii 

*I0  Vi\ 

+  2U 

+  20  010 

20  041 

<-  »  VM 

^  JO 

+  30  oil 

-•-  JO  054 

■►JO  lej 

+  40 

t  4o  "HI 

^  «o  os» 

■^40  lU 

+  M\ 

■y  so  (*» 

*  so  0!» 

+  60 

f»o  005 

»    Ml  OSJ 

+  70 

-f    70  001 

-  1144 

+  m 

+  79  W» 

-r  ao  OJI 

+  90 

+  19.W 

W.OI* 

-f-100 

-t-lOO  000 

1  4-ioo.oao 

1  <^'Mt.Mi 

In    1  able  1  eomparatue  readings 

i-f    tile   nuTi.  iiry-m-glasi  ('verfe   

1  III  KMOMLnut)  scale,  and  the  sades  (^^hc 
s<a:ii-\x>hime  hydrogen,  nitrogci  atpTcai 
dio.\i<le  tin  rmometcrs,  in  which  the  'iiutiali 
snres"  are  l.(JX3  millimcirrs  of  mer.-tir>. 
significanee  oi  ihe  table  will  Ik-  made  pUir.  r. 
the  following,'  e.xampie  ll  ail  of  thc-e  tttrf- 
niumcters  were  exposed  to  a  tempcraiorr  »• 
which  the  "reduced"  rcathng  ot  the  l^bdnifg. 
instrtmient  was  30'  C.  then  the  niirogm  thrt- 
mometcr  would  read  JQ.Oll",  the  carbon  dioxide 
thermometer  would  read  JO.OM  and  mcroxry- 
in-glass  thermonuter  would  rca<i  JO, It'X."  TV 
readings  given  in  the  siiotid  rohunr  were  c-i- 
t.iinctl  from  experiint  :; ■ ,  ni  1  11IH.1H  the  r.-.tr?- 
gen  thcnautaeier ;  Uu  Ouppuu  »iatc%  that  %im 
reduced  readings  of  the  air  dbeffmometcr  Oirf 
of  the  nitrogen  thcmonietcr  are  practarally 
dis^ingmshable;  and  hence  tlia  rolimn  vil 
sen'c  for  each  of  them. 

In  the  Ci'nstant-prcs.siirc  tas  tlurm  rr.rjrf 
tcniiicraiiirc:  is  dt  titled  a>  proportii inal  to  t?*r 
vt>li)nic  ot  a  fixed  mass  ol  gas  which  is  ;iik>««4i 
to  erpand  in  such  a  manner  that  its  ptess— 
.remains  constant.  Regnanlt  experraieiittd  alA 
thermometers  of  this  class,  and  ro*i»i4iere<d  thtm 
to  be  distinctly  inferior  in  accuracy-  to  tht-**- 
which  the  volume  i>  constant,  and  which  »r 
ha\e  alrcadv  di^rriKed  This  )ndk;Tr<r.i  t?rr- 
iiouiieed  liy  ReKii.uilt  has  met  Miih  the  apiprov^ 
of  iK.irly  e\er>  suhseqneni  aitlhonlv  upon  e»- 

pcnmcntal  pnysi«\  and  hence  the  

pressure  gas  ineroMNneier  has  not  t<c« 
exIensBvely  used  in  practical  work.  Pi  ifiwn 
f1.  L.  Catlendar,  in  fact,  is  alrau«i  ihr 
piomnieiii  ad\  . K.ite  of  the  conslani-prcsturr  i»- 
^iitiiiHMi  ai  the  ine-ent  linu'.  He  lUir-.*  'JtM 
•he  eoii<i.iiii-pri  ssurc  ;;a-  (her moTn<-;eT  :» 
capable  oi  yielding  results  even 
those  of  the  comtaMf-vohim ' 
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he  has  devised  a  very  ingenious  form  of  the 
constant-pressure  instrument,  which  certainly 
appears  to  overcome  most  of  the  j)l)jcctions  that 
have  been  urRcd  against  it  in  the  past.  (Ctm- 
iOlt  his  paper  entitled  'On  a  Practical  Ther- 
mometric  Standard,'  in  the  FhUosopiiical 
lliitjacnit',  for  1899,  Vol.  48,  page  519.  Consult 
also,  'Proceedings  of  tke  Royal  SodcQr/  VoL 
50.  1892.  page  247.  and  Preston.  *The<»Ty  of 
Heat ' ) .  To  facilitate  computations  connected 
with  the  constant-pressure  gas  thermometer,  \vc 
present,  in  Tal)lf  ^,  the  coelticieius  of  expansion 
of  the  principal  thermomethc  gases  at  the  con- 
stant pressure  of  1,000  mUliineters  of  awrcury 
and  also  at  760  nullimeteri.  thmt  w  ohtained 
by  a  carefnl  ooaporison  of  the  batt  detsmina- 
tioiis  that  hove  yet  been  imute. 

i-—CoonctF.N7S    OF    Expansion  at 
AT  Constant  Pbessurk. 
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The  coefficient  of  expansion  of  carbon  dioxid 
at  a  constant  pressure  of  760  milUoieters  of 
mercury  must  be  considered  ^s  still  somewhat 
tmcertain.  though  the  value  given  in  the  tabic 
appears  to  be  the  best  now  attainable.  The 
"natural  zero"  of  the  constant-pressure  ther- 
mometer lies  in  about  the  same  general  rc^'ion 
as  the  uatunil  zero  of  the  constant-volume  in- 
i.irumcnt.  The  temperature  of  melting  ice,  as 
referred  to  llie  "natural  zero"  of  the  scales  of 
the  several  constant-pressure  gas  thermometers, 
is  given  in  Table  3,  in  the  columns  hudeo 
•T..*  No  extensive  and  accurate  comparisons 
have  yet  Wm  made  hctwem  :hc  rMtistaiit-pres- 
sure  and  loiistaiil-volume  thermoiiRlert.,  eiiher 
for  the  same        ur  for  different  ones. 

In  the  piatuiimi-rcsistancc  thermometer,  tem- 
perature is  defined  as  proportional  to  the  elec- 
trical resistance  of  a  coil  of  pure,  annealed 
platintim  wire.  The  'thermometer*  itself  con- 
sists of  a  coil  of  the  wire,  wound  tipon  a  sheet 
or  strip  of  mica,  and  placed  in  one  of  the  arms 
of  a  \\'heat!>t<)ne's  bridge,  so  that  its  resislaiicc 
may  be  accurately  determined.  It  is  usual  tu 
denote  a  temperature  as  <lefincd  by  the  plati- 
num-resistance thermometer  by  the  symbol  "/^Z" 
("platinum  temperature").  We  have,  therefore, 
pt^  CR,  where  K  is  the  observed  resistance  of 
the  coil  at  the  tcmperaturjp  denoted  by  pt  and 
r  is  a  constant  \vh(  so  valiii' is  to  be  determined. 
If /?•  and and /<*,..  and /-fio.  are  the  respective 
resistances  and  platiiniin-resisfatirc  tcmpcia- 
rures  at  the  freezing  and  boiling  points  of 
water,  then  we  have,  preciselv  as  in  die  case  of 
the  constant-volwne  gas  tnermometer.  pt^ 
100  tf/(Rm'—R»),  as  the  pHitltmm-reMstanee 
icmperatitrc.  as  reckoned  from  the  •natural 
zero*  of  the  platinum-resislan(  c  thermometer. 
The  "r<  (lured  platinum  temperature,"  obtained 
by  subtracting       from  the  temperature  pt  as 


here  computed,  is  the  one  that  is  commonly 
used,  however;  and  Cattendar  and  Harkcr  and 
Chappuis  have  shown  that  the  reduced  plati- 
num-temperature can  be  expressed  in  term  of 
the  reduced  gas  thermometer  scale  by  nCMiB 
of  a  sivple  equation  of  the  form: 

T    f  r  1 

pfT  +  A.          {-  1  \ 

100    i  lUU  ) 

A  being  a  constant  whose  value  is  to  be  deter- 
mined experimentally.  CaUendar  and  Griflfiths. 
for  the  purpose  of  determining  A,  recommend 

that  tlic  ri'sistance  of  the  platinum  coil  of  the 
thermometer  lie  ofiscr\eil  at  the  temperature  of 
boiling  sulphur;  the  "reduced  temperature'  of 
this  boiling  point  being,  according  to  their  cx- 
"~  with  the  constant-pressure  air  ther* 

«<OTHm«>.  44453*  C  (£nmorfopoulo«  states 
that  the  Imifing  point  of  stilphur  on  this  scale  is 
between  443.S8°  and  443  62°  C  Sec  'Proceed- 
ings of  the  I^oval  Society,'  VX1»  A.  81,  p.  339. 
Compare,  also,  CaUendar  and  Moss,  in  the  same 
publication,  1909  A.  83.  p.  106).  The  platinum- 
resistance  thermometer  gives  great  promise  of 
being  a  valuable  instruncnt  in  the  future. 
Indeed,  it  is  so  already;  but  it  does  not  yet 
appear  to  be  capable  of  determining  the  abso- 
lute values  of  temperatures  closer  than  to 
0.01°  C.  It  may  l)c  used  as  a  difTerential  ther- 
nraoMiter,  however,  so  as  to  give  results  of  a 
far  higher  order  of  accuracy.  For  this  pur- 
pose two  timilar  coils  or  strips  of  platinum  are 
used,  these  being  placed  in  two  of  the  arms  oS 
a  W'heatstone's  bridge,  so  that  the  smallest  de- 
parture from  equality  in  their  resistances  can 
be  observed.  (Sec  Kksist.vnce,  Electrical). 
Langlev's  bolometer  is  au  instrument  of  this 
sort  It  is  used  to  explore  the  solar  spectrum, 
and  consists  oC  two  strip*  of  platinum  foil, 
which  are  placed  across  the  spectrum  to  he 
examined,  with  their  edges  toward  the  source 
of  the  light.  The  two  .,trips  arc  placed  in  the 
two  arms  of  a  soisiiive  W'healsiuiie's  bridge, 
and  so  long  as  both  the  strips  arc  exposed  to 
radiation  of , the  same  intensitv,  the  tiulance  of 
the  brid^  is  preserved.  When  one  of  the 
strips  coincides  with  a  Fraunhofer  tine,  how- 
ever, while  the  other  is  still  cxpos(  d  to  the  full 
radiative  power  of  the  source  of  IikIu,  the 
balance  is  drslrnM  t],  atid  the  exisl< -in  uf  the 
line  is  ihcrcbv  demonstrated,  even  though  the 
line  be  in  the  infra-red.  where  tt  is  not  visible  to 
the  eye. 

Thermo-electric  couples  have  been  used  to  a 

considerable  extent  f<ir  the  measurement  of 
temperature,  and  Kegnauli  experimented  with 
ihetn  somewhat,  but  showed  that  they  are  dis- 
tinctly inferior  in  accuracy  to  the  other  known 
metluKls  of  determining  temperature.  At  ex- 
ceedingly low  temperatures,  however,  they  are 
often  of  great  value.  Wrobiewslq,  for  example, 
made  use  of  thermo-couples  ouite  extensively 
for  temperature  measurements  in  his  researches 
oil  the  critical  poiius  of  the  ga'-es  wln^h  arc 
linucflable  only  at  extremely  low  temperatures. 
Tne  platinum  resistance  ^ermometer  is  more 
generally  favored,  however,  for  this  pmfme; 
though  tt  cannot  be  used  for  temperetorcs  too 
close  to  the  absolute  zero  on  account  of  the 
anomalous  and  sudden  changes  of  resistance 
that  I  <'.  ur  in  that  n^'ion  (  See  Ri sistano;, 
ELKcrucAi).  At  these  extremely  low  tempcrsi- 
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THBRMOPHONS 

tares  die  bdiiim  tberaMMneter  k  Mill  asefaJ« 
however. 

Consult  Guillaiimp,  'Thprmomctric  He  Pre- 
cision.* ;inH  Preston.  'Thcf>ry  of  Heat  '  See, 
;ilsf>,  f!u  niimrroiis  scientific  t).iptr>  of  Kanicr- 
liiigh-Onnes  relating  to   low-temperaturc  rc- 

Allan  D.  Ristcin, 
Director  Teekmeat  Re sf arch.  The  TraoeUn 

InSW^'Uiii    r.  ml^anv,  }  I  art  f  'rd  Conn 

THEKMOPHONE,  a  resistance  thcrmom- 
eler  (see  THUMOlimv),  in  which  the  galva* 
nometcr  that  is  oumi  commonly  amptojrcd  it  yc< 
pteccd  by  a  telephone   Two  coilt  of  yhlinim 

wire,  which  arc  exposed  to  the  rcspecove  taM> 
peratures  that  arc  to  be  compared,  are  tlitro> 
durcd  inio  two  of  the  arms  of  a  Whe.nsinnr's 
'  brid^M-  M  hoM-  rcmaininK  amis  ccnilaiii  known 
rcM^i.in  ts  The  telephone  is  placid  in  the 
cross-arm  of  the  bridge.  An  ahernating  or 
palftating  t^urreat  of  low  frequency  is  used  in 
mt^rit  the  observation,  and  when  the  bridge  is 
in  balance,  this  fact  is  indicated  by  the  silence 
of  the  telephone.  See  Warroi  and  Whipfle, 
•The  Thennophone,'  in  The  Ttekmoton  Qfio'^' 
terl  .   \  ol  VIII.  paKc  125. 

THBRMOPOLIS.  Wyo ,  town  and  county- 
saat  of  Hoi  Springs  County,  on  the  CMcaco, 
Burlington  and  Quincy  Railroad,  aad  on  Dm 
west  hank  of  the  Bighorn  Rivcr.    It  Ifl  TCted 

for  the  lar^r  hoi  sprifiRs  which  issnc  along  the 
river  hank  ai  thi>  place  These  springs  are 
considered  curative  for  rheum.iiiNni  and  simi- 
lar aihnents.  Thej-  arc  protected  as  a  State 
reservation.  Pop.  1.500. 

THKRMOPYL«  (Ck  ^tp/Mrrihx,  hot 
Kales),  ill  classical  geography,  a  pass  on  the 
soiiihcastcrn  frontier  of  .Kniania,  Circcce.  lead- 
ing from  Thessaiy  into  l.ocris,  and  on  the 
route  of  ihc  un!y  ^ood  ro.id  from  Thcssaly  lo 
cintral  tlrcccc  It  was  sitii.ittd  Iteiwcen  the 
range  of  Mount  (l^ia  and  an  in.ucessible  morass 
which  bordered  the  Maliai  (.ulf-  and  in 
t»rcad<b  it  waa  a  narrow  tract  of  perhaps  some 
50  feet.  Its  name  was  derived  from  the  pres- 
ence of  thermal  springs  As  the  only  means 
by  which  a  hovlilc  army  mik'ht  pcncirale  from 
nnrthrni  into  southern  fireerr,  it  hold  a  pera- 
liar  strategic  v.diic  in  (Irccian  history  It  is 
celebrated  as  the  scene  of  the  defense  hy 
l^nidas  (<|.v.)  and  the  300  Spartans  against 
the  vast  host  of  Xerxes  (q.v.)  in  August  480 
BC.  The  account  of  this  battle  given  b^  He- 
rodotus has  been  generally  followed  Xerxes, 
ridiiiiling  the  numbers  of  the  Hrllenie  de- 
frndrrs  7^.20".  not  conntinp  the  l.ncri.ins.  whose 
niiml-ers  are  not  known),  srtit  .nr;itnst  them  the 
Medes  .-^nd  rissiaiis  with  in^tninions  xo  t^ke 
them  prisoners  and  ImuK  them  hefore  him. 
VVhen.  after  a  day's  fighting,  these  were  unsoc- 
eetsfvl.  the  pMted  WJOOH,  called  the  "Itnanor- 
tals,*  were  sent  forward;  tat,  liandieapped  hy 
the-  shortness  of  their  spears,  they  were  no 
ni.i!  h  for  the  Hellenes,  of  whom  few  fell,  while 
fhr  Prrsi.in  loss  wa«  On  both  davs  excessive. 
Xrrx.v  was  mm  in  great  perplexity,  when 
Fphtal'-  v,  .1  Malian.  came  "to  fr!i  him  of  the 
TiDthw.iv  whirh  led  across  ihr  mountain  lo 
Thcrmopylx  •  Tili«  path  ascended  the  ir<»rRe 
of  the  river  A«Apa«.  and  the  hill  Anopw;  then 
n4««rd  over  tkr  rresi  of  f  Fta  and  to  the  rear  of 
Tliennopyiw.  The  Pernana  afrivtd 'm  iIk  rear 
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ol  ThermopyUe  soav  after  and-dav  of  tlM  iftial 
day.  Tf dings  of  their  Bwiniiii  had  alraidr  Woi 

brought  to  the  Grecka  Iv  scotits  and  Perkun 
deserters  Most  of  the  Greeks  withdrew,  twt 
the  Sli.irtans  and  the  Thespians  ("OU)  remasned, 
and  the  Thelvans  (-KM))  were  compelled  to  »iaT. 
Of  the  Spartans  and  Thespians,  alt  fell;  aad  of 
the  Thcbans,  few  escaped.  To  the  coatpUt 
that  the  Persian  arrows  darkened  the  ri^  the 
SMrtw  OieBMsaa  ki  said  to  have  ansatiaC 
Hiood:  then  we  daH  6^  in  dM  shade.* 

Through  deposits  from  the  Spereheiiu  and 
other  streams,  great  alterations  have  takai 
place  at  ThermopyUe.  so  that  it  is  not  now  a 
pass  hut  a  swampy  (ilain  Consult  Scfahenuna, 
'Untersuchiiiigen  dcr  Tht  rmopv  Sen '  ( 
and  various  standard  histories  of  Greece.  See 
also  GaiBCi,  AncnifT — Hiitory. 

THERMOPYL«  OF  AMERICA,  a  title 
ai>piitd   to   Fort   Alamo.   Texas.    See  Alamc^ 

Thf.. 

THBRM08C0PB    (Greek,    «to  show 
heat*),  any  instrument  for  tndicatiiis  irwpwi 
tore.  The  term  is  commonly  appked.  hotmcr, 
to  such  instruments  as  indicate  one  lempefi- 

lurc  only,  or  a  very  limited  numl>cr  of  trmpcr- 
aturcs ,  or  to  those  which  arc  u-.ed  t  or  mdu  at- 
ing  changes  or  difference  of  temperature.  »i'.h- 
oui  giving  the  magnitude  of  these  changes  or 
differences.  The  forms  that  have  been  giveo 
to  instruments  of  thia  land  are  so  manifold  as 
to  be  almost  past  nomcntlon.  As  a  single  lUow 
tration,  the  instrument  may  be  cited,  whose  in- 
dications depend  upon  the  melting  points  of 
a!lo\  s  .^n  inst rumen'  or  de\ice  of  this  sort 
c<nitains  htittons  or  v.:r<^  >(  a  mim*^r  of  allori. 
whose  srvcr.il  nicltinc  p-  int^  .iri-  kt-own  ind  in 
the  observation  of  temperature  1  >  'hi*  method, 
the  instrument  is  exposed  to  the  icmprrat«r« 
imder  examination,  and  a  note  is  made  of  winch 
of  the  alloys  melt,  and  of  which  remain  oa- 
mched.  \i  T%  is  the  mcHiac  point  of  the  least 
fusible  of  the  alloys  that  rave  melted,  and  Tt 
is  the  melting  point  of  the  most  fusihlr  of 
alloys  that  have  not  melted,  we  can  then  is»ff« 
that  the  temperaiiiri-  nnlrr  considrrntioo  ;» 
higher  than  Ti,  but  lower  than  T-  !  or  mawT 
purposes  in  the  arts,  it  is  (jui'c  ~T''ii-irtit  » 
know,  in  this  manner,  that  a  temperature  is 
heiween  certain  fimits.  A  thermoscope  whvk 
can  only  indicate  certain  Nmiis  Itetwein  which 
a  tcmperattire  He*  If  called  a  *dlMumininws 
thermoscope.*  Conrinuous  ihermoscope-s.  m-hidi 
arc  capaMc  of  affording  an  actual  measure Bier4 
of  .my  temperature  within  their  range,  are  n  -w 
riimnionl\  c.illed  "thrrmomctrrs  •  whriher  fhr» 
ri -I  ni^Ic  the  ordin.ir^  miTi-iir\ -ir)-w'I;iv«  'her- 
m  'meter  or  not  .\  thermoscope  in  whtch  te»- 
prrafure  is  inferred  nolittg  the  electrical  lt» 
sistancc  of  a  roil  of  pbtinnm  wire,  for  ea> 
ample,  is  called  a  "platlnwa  resfstaM*  thfr* 
mometer*  See  PTWMRn;  THUM««1IV: 
and  THntMOMrrav 

TRBRM08TAT.  a  device  in  which  the  r>- 
riation  of  heat  is  utuixed  to  expand  and  ccw- 
tract  a  long  strip  of  metal,  so  uai  Hs  moo*^ 
can  lie  utiliied  to  rqpihtc  a  iamptt  or  to  maia- 
uin  approximately  uniform  steam  pressarr 

THBRMOTAXIS.  the  rek:iil..t.on  .-i  -.^ 
temperature  of  the  body.  The  prmctpai  »»»trcM 
of  animal  heat  ate  muacolar  cxrrciae  and  ihr 
eowhwtion  of  food,  MvoKtag  ahsoifiina  m 
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oxygen  and  liberation  of  carbon  dioxide.  Body 
temperature  remains  afxjut  normal  under  many 
tr)'ing  circumstances  throut^h  the  ti^ilmicc  main- 
tained by  the  nervous  system  liciwecM  its  pro- 
ducrioti  and  its  dissipation  Thv  chief  avenues 
of  dissipation  arc  radiaiiun  from  the  surface  of 
the  body,  the  expired  air  and  the  excreta.  Feb- 
rile action  or  fever  is  believed  to  be  due  to^an 
overproduction  of  heat,  to  an  underelimination 
or  to  both.  The  overproduction  is  believed  to 
result  from  an  increased  combustion  especially 
of  albuminous  substances  of  the  body,  with  an 
increased  discharge  of  carbon  dioxide  and  the 
iMtrogciieoMS  wastes,  urea,  creatine  and  crca- 
tjnifie.  When  fever  prevails  the  action  of  the 
heart  is  accelerated,  the  secretions  of  glands  are 
inqiaired  and  the  iii:ric:itc  process  of  metabol- 
ism is  deranged.  Hcat-rcK't'lalion,  ctTcctcd  by 
reciprocal  changes  in  he :u  production  and  heat- 
dissipation  and  depending  essentially  upon  the 
influence  of  cutaneous  impulses  and  the  tem- 
perature of  the  bloodt  is  governed,  it  is  gener- 
ally believed,  by  two  nerve-centres,  one  control- 
ling hcat-production,  the  other  heat-dissipation. 

THERMOTROPISM,  a  tendency  toward 
warmth,  exhibited  in  the  reactions  of  animals. 
An  cxajnple  is  found  in  the  care  with  wluch 
ants  move  thnr  eggs  and  larvae  from  place  to 
place  in  order  to  secure  a  proper  and  e()uaMe 
temperature  for  their  welfare.  Compare  fitLio- 
TROPisM,  with  wkidi  tendency  this  is  somewhat 
confused. 

THBRMORPHA.  or  ANOHODONTIA, 

an  order  of  extinct  (Triassic  and  Pcrman) 
reptiles.  "The  dominant  group  among  the  ear- 
liest reptiles  in  each  (ju.u  u  r  of  the  globe  where 
they  have  as  yet  been  discovered,"  say  Wood- 
ward, *is  directly  intermediate  in  skeletal  char- 
acters between  the  hii^cst  labyrinihodonts 
{Uastododonsaurus  and  its  allies)  and  the 
lower  mammals  (MoHOtremataY  Its  members 
first  received  the  name  Anomoaontia  in  allusion 
to  the  varied  modifications  of  the  dentition,  so 
tmusual  among  reptiles.  They  were  afterward 
named  Theromorphia  or  Therouwra  . 
in  allusion  to  the  many  obvious  resemblances  in 
their  skeleton  to  that  of  moiiotreme  mammals."* 
These  similarities  are  chiefly  of  the  dentition, 
zygomatic  arch,  pelvis,  crura-tarsal  joint,  scapula 
and  occasional  doubling  of  the  occipital  condyle. 
The  general  shape  of  the  skull  is  often  closely 
mammalian,  but  its  details  show  its  unnuestion- 
able  reptilian  features.  Three  suborders  are 
recognised— 'Pflr«so«aNr«a»,  TkiHodotttia  and 
AnomiodomtiiK  *  ^ 

The  theromorphs  were  all  land-reptiles  with 
short,  stout  limbs  and  powerful  jaws.  Some 
were  massi\c  and  of  great  size,  like  j^reat  alli- 
gators with  turtle-like  or  even  dog-likc  heads; 
others  small  and  probably  as  agile  as  a  weasel. 
They  were  the  prediitoiy  beasts  of  their  a{^, 
and  were  adapted  in  powers  and  characteristics 
to  the  pursuit  of  a  large  variety  of  animal  prey. 
The  most  unreptile-lilce  were  those  of  the  sub- 
order Thcriodontia. 

1 1  is  .i  nauiral  sugRi  stion  that  the  race  of 
mammals,  undoubtedly  of  reptilian  origin,  must 
have  descended  from  this  group,  whose  bones 
(numerous  in  the  Triassic  rocks  of  the  western 
United  States)  show  so  many  mammalian  fea- 
tures ;  but  thus  far  no  direct  connection  can  be 
shown.  The  dinosaurs,  however,  seem  cer- 
tainly to  have  descended  from  this  stock. 


Consult  Woodward,  'Vertebrate  Palxontology* 
(London  1898)  ;  Gadow,  '.-Xmphibia  and  Rep- 
tiles' (New  York  1901),  wherein  many  furtfler 
references  to  details  will  be  found. 

THBXOPODA,  a  sulM>rder  of  d!nt»saars 

rq.v). 

THERSITES,  ther-si'tez,  according  to 
Homer,  the  ugliest  man  in  the  whole  Grecian 
army  that  belcagured  Troy.  He  was  a  mali- 
cious and  slanderous  brawler  whom  Ulysses 

publicly  beat  and  brought  to  tears  for  his  in- 
sulting attack  on  Aganon.  He  was  eventually 
slain  by  Achilles  for  piercing  with  his  spear  the 
eye  of  the  dead  queen  of  the  Amazons,  Pen- 
thesilea.  whom  he  had  aho  spoken  of  with 
contumely. 

THERY,  Edmund,  French  writer  on  eco- 
nomics: b.  Ragnac,  France,  18S4.  He  is  a  com- 
mander of  the  Legion  of  Honor,  member  of 
numerous  societies  interested  in  his  line  of 
work  and  has  represented  his  government  in 
various  economic  missions  to  several  countries. 
His  writings  include  'Europe  et  Efats-Uiiis 
d'/\nien<iuc '  (1899)  ;  'La  France  eccjuomitiue 
c!  fiiiancicre  pendant  Ic  dernier  quat  de  siecle* 
(lyOU)  ;  'La  Banque  de  France  de  1897  a  1909> 
<1910);  *L'Europe  economiquc>  (1911);  <Le 
regime  actuel  des  chemins  oe  fer  en  Rtissie* 
(1913).  etc 

THESEUM,  the-se'um,  or  THESEION, 
thc-se'on,  a  temple  m  ancient  Athens  dedicated 
to  the  commemoration  r.f  Theseus  and  his  ex- 
ploits. It  stood  on  an  elevated  site  north  of  the 
Areopagus  (q.v.)  and  in  early  Christian  times 
was  used  as  the  church  of  Saint  George  of 
Cappadocla.  Within  its  precincts  Cimon  is 
said  to  have  deposited  the  bones  of  the  hero 
which  he  had  brought  from  the  island  of 
Scyros,  but  archaeologists  do  not  support  this 
claim.  The  temple  was  begun  465  b.c  Many 
consider  it  to  have  been  originally  dedicated 
to  Heracles  or  Hephaestus,  but  there  is  no  rea- 
son to  doubt  that  it  is  actually  a  Theseum.  It 
w.TS  constructed  of  Pcntelic  mnrlile  in  the 
purest  Doric  style  and  is  technically  to  be  de- 
scribed as  an  ampbiprfistyle,  hexastyle  perip- 
tet^al  temple,  with  pronaos,  and  opisthodomos  or 
epinaos.  The  facade  and  rear  pediment  have 
each  six  columns;  the  sides  13  each;  their 
height  being  about  30  feet  A  f  ragment  of  4ie 
portico  and  the  roof  of  die  Stella  are  still  stand- 
ing. There  are  also  some  noteworthy  remains 
of  the  statuary  with  which  the  huildinp  \vas 
adorned  by  .sculptors  of  the  school  of  Fhidias. 
On  the  metope  are  set  forth  the  exploits  of 
Tbeania  and,  Heracles  and  the  friese  of ,  the 
cetta  is  also  In  part  standing.  The  dimensions 
of  the  building  arc  roughly  to  be  estimated  at 
KM  X  45'/j  feet.  Ci>nsult  Stuart  and  Revett 
*.'\ntiquities  of  Athens'  (London  1762-1816); 
Leake,  '  Topography  o f  Athens '  (London  1841); 
Dyer  'Ancient  Athens,  Its  History,  TopOgrapiqr 
and  Remains*  (London  1873). 

THESEUS,  the'sus  or  the'st  us,  in  Greek 
legend,  a  kinp  of  Athens  and  national  hero  of 
Attica,  son  of  vi-lgeus  by  --^vthra,  the  daughter  of 
Pittheus  of  Trczen,  in  Peloponnesus.  He  was 
educated  at  Troecen,  at  the  nouse  of  Pittheus, 
and  passed  for  die  son  of  Poseidon  (Neptune). 
When  he  came  to  years  of  maturity  he  was  sent 
by  his  mother  to  his  father,  and  a  sword  and 
sandals  were  given  him  by  which  he  might  malGe 
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himicif  known  to  jp.gfxi^  (qv)  in  a  prix-atc 
manner  On  .irrivinR  at  Athens  he  narrowly 
escaped  heing  poisoned  hy  Medea,  the  sorceress, 
hut  hi*  father  re TOtrriiyed  the  sword,  and  re- 
ceived Th<  ■>cus  a>  h:>  >iirf i.v'xir  mi  ihc  throm 
He  next  Caught  alive  the  wild  Marutbc^nian 
bull;  but  a  much  more  impoirtant  service  wa& 
Ifae  slaying  oi  ibc  Minotaur  aiMl  the  freeing  ot 
Athena  from  the  ttiboie  of  Mven  yOttth»  and 
»even  m.iidens  annually  ^eiit  to  Crete  to  be  de- 
\«ourcd  by  thai  monsier.  (See  Mi.soTAini)  Fear- 
in^  lii>  -on  had  perislmi  while  in  Cr>  tr 
<Ji  >i  1  ( <  liimscli  ;  hetKv  "1  hfSfU.-i  on  lus  tt  Utrn 
siurK  iUd  hi^  uuher  as  niUr  oi  Athens.  The 
Atbcniiuu  were  governed  with  mildness,  and 
ThcMUS  made  new  regulations  .iiul  enacted 
new  taws.  The  number  of  the  inhaliitants  of 
Athene  was  increased;  a  coart  wus  instituted, 
whirh  had  the  care  of  all  civil  affairs;  and 
Theseus  made  the  government  democTaTic. 
v.]:i]\  tii'  n  -.  r\fd  for  him  =  <'!f  unlv  tl;r-  lyiu- 
niaiui  tji  tht  ,*rini<>  To  him  .ilxi  tlu;  Athtntans 
ascril>etl  the  unit  !.  <(>  ilie  tinvi.--  ni  Attica  into 
.1  siii^;Ic  state,  with  Athens  at  the  head,  and  the 
division  of  the  people  into  the  three  classes  of 
EuiNiiridae,  Geooion  and  Demiurgi  (nobles,  hus- 
bandmen and  mechanics).  Perhaps  the  most 
celebrated  of  the  events  in  the  career  of 
Theseus  after  the  sla>-inir  of  the  MInotanr  was 
hi-  w.ii  tin  Ani.i/iins    Hi-  is  -aid  to  have 

itiv;tiiri!  tlmr  tirruor\'  .iini  larrud  off  their 
QUeen.  Aiitiopi  ( ai  i'orditit:  in  .ificjthi  r  .iCvTuiiii, 
tnal  with  which  the  readers  rn  Chaucer  and 
Shakespeare  are  fanuHar,  Hippolyta)  The 
Amaaons  in  their  turn  invaded  Attica,  and  a 
hattlc  wa»  fought  in  the  city  of  Athens  itself. 
Theseus  was  victorious,  and  the  AniMom 
driven  ont  of  Aft  tea  He  wa«  absent  from 
Athen-.  (/II  \.it;(itiH  c\pt  "liiKir.--.  .itii!  when  be 
returiifj  ilu  AtlKtn.in-  !i  wl  lor^'nitiii  his  serv- 
ice s.  He  re: in, I  tu  -hi  <  nn  of  L)xomede$, 
king  of  Scvroi..  ^hu  tliuw  him  down  a  deep 
precipice.  In  Mfl  B  c.  his  Ujnes,  as  supposea. 
were  found  by  CioxMD  in  Scyros.  an<l  hrouKht 
to  Athf-ns.  where  they  received  a  ma^ificeot 
burial  Statnes  and  a  temple  (the  ThcMom, 
q.v.)  were  raised;  and  festivals  and  sames  were 
publicly  instituted  to  commemorate  his  actions. 
A  portion  of  the  temnlr  still  remains  slandinfi. 
\Miat  shreds  of  hiM  ;  \ .  :i  any.  tht  re  may  l»e 
in  the  accounts  of  Theseus  cannot  be  ascer- 
tained Consult  Harrison.  J.  K.  "MytholoRj- 
and  Monuments  of  Ancieni  Athens'  (London 
1890);  Lubker,  F.  'RraHexikon  dt-s  Kbssischen 
Altcrtums'  (Uipas  1914) :  Schulix.  A..  «Ue 
Tbcsco>  (BrcsUtt  1874). 

THBSMOPHOKIA*  a  paRan  festival  of 
ancient  Greece.  It  was  celebrated  onlv  by 
women,  in  honor  of  Demeter  Thesmooboros 
("ihr  bwpivrr*)  as  foundress  of  apicoltnre. 

and  Ther^S\  of  orderly  sortal  life  and  the  mar- 
riiL't  Ai  Athvn^  thr  frvtlv.il  ixtendrd  to 
thrrt-  day*.  Iwinnninc  with  'I  f  )r1oJ>er  On  the 
fir-t  d.iv  tbrrc  a  pr(>rrs<,i«jn  to  the  trmpU 

<>)  l>vmt".er  .ii  Hulim<is,  xoutbrast  of  tht  city; 
411)  the  Hdtinil  J  tasi;  aii<i  on  the  third  dav. 
called  KalliKcncia  (*tbr  bearer  of  a  fair  off- 
«prin«*).  ffrneral  and  often  licentious  indid* 
gcnci- 

THESMOTHETB,  ih.--m.Vil,et  ffrm  a 
'iT'ck  U'''rd  ni<"  ''  L'  l.iMk'i'><  r  i.  fUr  "f  the  *ix 
tnicrmr  archon*  ^thm*  wh»i  ptrxid<d  at  the 
clerliim  of  the  lower  matn^irate^.  frtrived 


criminal  informations,  decided  civil  caotrt.  teOb 
the  votes  at  elections  and  performed  olhrr 

duties 

TH£SPESIII8.  also  called  Oacsaura!..  a 
dinosaur  tvhose  fossil  remains  found  in  thr 
upper  Cretaceous  strata  in  Wyoming,  Montaagi 
and  Colorado  show  It  to  have  resenihleif  the 

Iguanodon.  It  was  upwards  of  30  ft«-t  tm- 
and  stood  from  10  to  2?  feet  hiyh.  l  ike  other* 
of  its  ^('(  i  s  it  was  herbivorous  and  halan«rd 
iio  Io!.i;  inrv'.nrd  hodv  bv  its  heavy  tai?  C<^- 
\Ai  \r  -k'-ti.-hi  v  ct  "fic  :itiirii,i!  ^ r ••  fotnid  in  tSr 
l»rmcip.Tl  museums  (Sec  iMxn^sra)  f cmah 
Marsh.  O  C  .  'The  reconstruction  of  the  Cr^ 
faceoiis  Dinosatir*  (in  Trunwif/fOJix  of  the  Cou- 
nccticiit  Academy  of  Sciences,  Vot  XI.  New 
Havefi  I'>12) 

THESPIS,  Greek  author  He  was  a  niti%r 
of  Icaria.  a  demc  of  .\ttica.  lived  in  the  timr  '■>• 
Solon,  in  the  6th  century  B-C,  and  is  ron>ricred 
iiMJitor  of  tragedy,  as  he  added  to  the 
diihyrambic  choruses  of  the  feats  of  Baochns  as 
actor,  who.  when  the  chorus  was  sclent.  ueaer> 
ally  recited  a  mythical  storv ;  and  probaMy  car- 
ried on  dialofirues  with  the  leader  of  the  chorn<. 
appf  inii^;  '-■icrrssi\ cl\  in  difrf-ri  tii  .-h.i ' .-cter*  tr 
a  TMT  «  Till',  was  ;i  ditidrd  ^tip  lotvard  thr 
dr 

THSSSALONIAN8*  EpiMku  to  Iku. 

Authonhip.— While  Panfs  authorship  of  fSe 

Fir-'    F.pistle  to  the  Thessalonians  ha»   or  i 
iioiiallv    !)een    questioned,    the    consent'.:*    ■  f 
critical  opinion  is  at  the  present  time  i>raT!> 
unanimous  in  favor  of  its  pcnninen<ss  thit  n 
^(t'tns  needless  to  arpuc  the  que^tinti  at  all 
The  external  evidence  is  stronsty  favtpraWe. 
the  St  vie  and  vocabulaix  are  adtitillfilly  f*atf- 
ine;  tne  doctrinal  content,  while  not  very  faH 
is  in  harmony  w  tA  Paul's  teachings  eHrwhrre: 
ahove  all.  in  its  whole  tone  and  teiupci  ft  h 
unmiMakably  and  inimitably  an  ootposiri 
the  very  heart  and  soul  of  the  ereat  .Ajv  ttlr 
.\s  concerns  the  Second  Epistle  the  case  ^Tard- 
somewhat  <fifTerenfly    Thoiiph  the  exirmal  ct^ 
deiKe  is  evrri   "nnRer  than  for  the  First  Kp><jle. 
yet  its  P;r:I  ■  1   author>hip  ha*  t<-en  far  mole 
disputed      The  dtffictttties  which  turn;  t«eu 
tTUsed  (TTow  mainly  out  of  Its  rvbtiiHi  to  the 
First  Kpistle.  and  practically  reduce  to  three 
(1)    the  resemblniire  in   portifips  of  the  (»• 
letters,  considered  fiy  some  to  be  too  rlo*e 
permit  its  'r.  thmk  of  the  <iecond  a*  an  mde- 

p»-n;^':i'   '■■  tnl..  .X  11' ifl  ,    in    ^v-wr-    '■■    wfaich  It  t* 

»atd  that  this  Hkcnrss  covers  no  more  tlM«  a 
thif^  of  the  letter,  and  mav  easily  be  rapiainsd 
in  any  of  many  trays,  as.  tor  iusiaaee.  tint  lou 
before  writirw  T^ntl  mtght  have  lelaticed  at  i 

ropy  of  his  ^rsf  letter;  (2)  the  differrTvet  m 
t<  re  and  temper  of  the  two  letters.  Paul  seria- 
ifii:  in  the  serrmd  more  form,«l  n  1  -  'a' 
and  ntTrrttoriatr  fact  for  which  s^vet*.  ft 
pL-inafion*  hiv  l.rn  offered,  as  that  \\  '.hr 
fir^t  Irtier  had  i.i  l<  *  hi'lpfully  to  adect  SOUW  e( 
the  Thc<«ik>nian<^  lir  miicbt  uttUfalH  s^eak  a 
a  more  tormaj  and  divtant  way  km  hit  wciirf 
letter,  or.  a«  Hamadc  has  sonetsed.  tins  kttrr 
may  have  liccn  intended  aol^  for  the  jewiih 
section  of  the  drareh.  whibr  the  other  w»i  lor 
thr  mam  ImmIv  i«f  the  church,  uli  h  \va»  ticnele 
tri  (.rutin,  and  more  l«.\al  li>  F'..iiii.  .«nd  <3>  the 
dtffrrtnce  rn  the  <  -.cbntii|i>niraJ  Irachtnc  w)»sK 
iHtwrver.  dors  n*H  ,uoi>iittt  (o  a  nmimdKSwak 
Imt  i%  i«  he  regarded  purt^  m  a  euciuctioii  •<  « 
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misimderstandiiiR  of  the  teaching  in  the  first 
letter,  which  misundcrstandinR  seems  in  spite 
of  the  correction  still  to  continue  in  some 
circles,  and  partly  is  an  addition  of  certain 
dements  in  Paul's  doctrine  of  the  Last  Things 
winch  had  not  come  out  earlier,  resuhinR  iii  an 
ai>parent  change  of  enphasis,  bat  not  in  a  real 
inconsistency.  Certafaiiy  the  diflficntties  in  the 
way  of  explaining  the  letter  as  a  forpcrj-  have 
been  fotind  crreater  than  of  accepting  it  as 
genuine,  and  coiisLqiicruly  the  later  criticism 
seems  decisively  to  favor  the  Pauline  author- 
ship of  both  Epistles. 

Date  and  Placc^Froa  the  First  Epistle 
hsdf  in  comparison  whh  Acts  it  is  easy  to 
ascertain  th»-  daft-  and  place  of  composition. 
On  his  second  prcat  missionary  journey, 
the  second  Eiiropran  city  in  which  Paul 
worked  was  Thcssalonica,  the  modem  Saloniki. 
Here  he  established  a  church  at  once, 
but  his  Tciy  snocess  caused  him  to  be  driven 
from  the  city  after  a  stay  possibly  of  only  tfiree 
weeks,  almost  certainly  of  only  about  as  many 
months.  From  there  Paul  went  to  Greece, 
makini^  a  .short  stay  at  Athens  and  establishing 
himself  for  ayear  and  a  half  at  Corinth.  It 
is  plain  that  tVinodiy,  who  was  sent  back  from 
Atnens  to  visit,  comfort  and  con^rm  the  Tbes- 
salonian  Church,  rejoined  Paul  at  Corinth  tridi 
his  report,  and  the  first  letter  must  have  been 
written  almost  at  once.  According  to  some 
•he  second  letter  followed  the  first  even  without 
wailing  lor  an  answer  and  in  any  case  the 
interval  camiot  have  l>ccn  lonp.  a  few  weeks 
at  most.  The  most  common  dating  is  in  the 
mrinff  of  51^  hot  chnmologists  vary  two  or 
three  years  either  way  so  far  as  the  years  to 
be  assigned  to  the  various  events  of  PauTs 
work  arc  concerned.  These  Epistles  are  accord- 
ingly amonp  the  very  earliest  New  Testament 
! looks,  only  James  and  GalatianS  bcmg  oon- 
feidcred  by  any  to  be  earlier. 

Conditions  of  CMUposition.—  It  is  pldn 
from  1  Thessalonians  as  well  as  from  Acts 
that  the  reception  of  I^ul  and  of  his  teaching 
at  The.ssalonica  was  peculiarly  prompt  ana 
cordial.  In  a  very  short  time  a  church  was 
<  ^-tablishcd,  consisting  partly  of  Jews,  but 
mainly  of  proselytes  and  Gentiles,  including 
some  of  the  principal  men  and  women  of  the 
city.  Paul  turned  back  to  Thcssalonica  as  a 
place  where  his  work  had  been  a  peculiar  de- 
Ught,  and  the  mutual  affection  of  the  .jostle 
and  his  converts  most  have  been  unusual  But 
his  stay  at  the  longest  had  been  brief,  and  in 
spite  of  his  plans  and  cnnlcavors  he  bad  found 
it  impossililc  to  return,  while  at  the  same  time 
be  had  reason  to  fear  that  misrepresentations 
were  being  circulated  touching  both  his  failure 
to  revisit  them  and  his  purposes  in  his  mis- 
sionary work  and  his  relations  to  his  converts. 
From  the  report  of  his  messenger  Timothy,  and 
possibly  (rem  a  letter  to  Paul  from  the  church, 
quotations  fn  m  which  some  have  thought  they 
toinid  embedded  in  this  letter,  it  appeared  that 
on  the  one  hand  a  certain  fanaticism  showing 
itself  in  immorality  and  on  the  other  hand  a 
certain  doctrinal  and  spiritual  uncertainty  had 
grown  up  in  the  rhtircli  It  was  to  remedy 
those  conditions  that  Paul  wrote  liis  first  letter. 
The  second  is  a  natural  pendent  Ii>  the  tirst. 
Jt  is  usually  held  that  Paul's  letter  mainly  ac- 
conqilishcd  its  purposes,  but  tiiat  cither  by  the 
retain  of  the  messeoger  wlw  carried  it  or  by 


written  response  from  the  Thessalonians  them- 
selves, Paul  learned  that  some  disorders  con- 
tinued and  that  his  teaching  about  the  Last 
Things  needed  supplementing  to  correct  mis- 
understandings, and  thus  arose  the  Second 
Epistle. 

Contents. —  These  letters  are  peculiar  in 
that  two  of  Paul's  fellow-workers,  Silas  and 
Timothy,  are  associated  with  him  in  the  address 
(i,  1).  though  it  is  plain  that  in  composition  and 
in  thought  as  well  as  in  personal  relations  it  is 
definitely  his  own  letter.   In  I  Thess.,  he  first 

a'ves  an  explanation  of  his  failure  to  return  to 
em,  adding  an  assurance  of  his  strong  affec- 
tion for  them  and  an  assurance  of  his  confidence 
in  their  affection  for  him  and  their  continuing 
faith  in  Christ,  all  so  put  as  to  answer  any  mis- 
reprc-sentations  of  him  and  his  work  which 
might  be  current  (i,  2-iii,  13).  Then  come  va- 
rious moral  injunctions,  first,  to  chastity,  and 
then  to  brotheiiy  love^  with  which  is  associated 
the  duty  of  diligent  labor  (iv,  1-12).  There 
follows  the  correction  of  the  painful  misun- 
derstanding of  some  of  the  Christians  as  to 
their  friends  who  had  Iatcl\  died,  by  the  as- 
surance that  through  their  resurrection  they 
would  be  at  no  disadvantage  when  Christ  should 
return,  and  encouragement  for  all  in  reference 
to  the  same  return  (iv,  I3>v,  11),  and.  finally, 
warnings  against  various  disorders,  couched  in 
brief  injunctions,  and  a  few  salutations  (12-28). 
In  the  second  letter,  after  a  brief  greeting 
(i,  1,  2),  Paul  gives  utterance  to  a  remarkable 
expression  of  thanksgiving  and  prayer  (i,  3-12)  ; 
then  corrects  the  misiuiderstandhig  of  what  he 
had  said  in  his  first  letter,  assuring  them  that 
before  the  "Day  of  the  Lord"  there  was  much 
history  to  be  made,  including  a  great  apostacy 
(ii,  1-12)  ;  a  brief  encouragement  to  faint- 
hearted brethren  follows  ^ii,  13-iii.  5),  and 
warnings  to  the  idle  and  dissolute  (iii,  6-1.^), 
the  Epistle  ending  with  a  word  of  explanation 
of  how  the  Apostle  added  to  his  dictated  let- 
ters a  certificate  in  his  own  bandwritins  and  tha 
benediction  with  whidi  he  commonly  closed  his 
letters  (iii.  16-18). 
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on  the  Epistle  of  Saint  Paul  to  the  Thessalo- 
nians* ( Iniernatirnial  Critical  Commentary, 
1912);  Lake,  K.,  'The  Eariicr  Epistle  of  Saint 
Paul*  (1911);  Milligan,  George,  «Saint  Paul's 
Epistle  to  the  Thessalonians*  (1906);  MoflPatt, 
James,  'First  and  Second  Emstlcs  to  the  Thes- 
salonians* ( Expositor's  Greelc  Testament,  1910). 

David  Fostkr  Estks, 
Prcjcssor  of  New  Testament  InterpretatioH, 
Colgate  Umoersitj. 

THESSALONICA.   See  Saxjonica. 

THESSALY,  thisVU.  or  THESSALIA, 
die  northeastern  division  of  andent  Greece 
proper,  bounded  on  the  north  by  the  Cam- 

bunian  Mountains,  separating  it  from  Mace- 
donia; on  the  west  by  the  chains  nf  Pindus  and 
Tymphrestus,  separatirig  it  from  Rpirus;  on 
the  south  by  Mount  (Eta,  separatirig  it  from 
iEtolia,  Dons  and  Locris;  and  on  the  east  by 
the  .^gean  Sea.  The  rich  plain  enclosed  be- 
tween these  mountains  belongs  almost  entirely 
to  one  river  basin,  that  of  the  Pencios  (Salam- 
hiiai.  v.hirli  !r:n<  tsis  it  from  west  to  cist,  and 
finds  an  outlet  into  the  Thermaic  Gulf  through 
the  vale  of  Tempc  It  was  especially  famed 
for  its  fine  breed  of  horses  and  its  skilful  horse* 
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  The  name  of  Thcssaly  was  derived  from 

the  Thcfnli.  a  Greek  people  who  are  said  to 
liave  come  into  this  land  from  the  west,  and 
who  iMcamc  the  RovcrtiinR  riass  in  <hr  >  tmtry. 

Thessaly  w^i";  broken  up  into  ^rpar.iti  -t.itcs 
lcnisfl>  iiiKtcii  iiiifh  r  a  l.'it:iis,  aivl  Inn^  exerted 
no  important  influence  on  the  affairs  of  Grt-e.  r 
Senerall)-;  but  it  rose  for  a  brief  period  v<  a 
pggitiOil  of  greater  conscqnence  when  (about 
375  luC.)  Jason  of  Phcrx,  havint:  hecn  dcctcd 
lacaa,  brMght  the  whole  of  Thessaly  com- 
pletely nnder  his  power,  and  be^an  to  threaten 
the  TC<\  <■{  Greece.  Imt  the  mtifcdenirv  was 
a^suii  weakened  after  his  .issassmaiion  in  370 
m.C.  Thessaly  afterward  l>ecame  dependent  on 
Macedonia,  and  finallv  was  incorporated  with 
the  Roman  Kmpire.  tti  1393.  after  the  fall  of 
the  Byzantine  Empire,  Thessaly  came,  with  the 
rest  of  the  imperial  dominions,  into  the  huds 
of  the  Turlo,  and  till  recently  formed  a  part 
of  rhe  Ottoman  Empire.  The  fmater  portion 
of  it  was  in  ISSl  incorporated  in  the  kingdom 
of  rtreece  The  (  ■r<  co  Turkish  War  of  1897 
wa-  t  tijiht  prinripall\  v  thni  'hr  SMfdcr*  of 
Thessaly  rotisiih  Hac»likcr,  K..  'tireecf'  (4th 
EnRlish  el,  I.eip/.K'  VKft);  Kent.  R.  G..  'A 
Hittonr  of  Thessaly  from  the  EarHeM  Histori- 
cal Times  to  the  Acoettioii  of  Philip  V  of 
lUecdon*  (Lancaster.  Pa  .  1904);  Lake.  W. 
M,  *Tnivel«  in  Northern  Greece*  (4  vols^  Lon- 
don IR35)  ;  Philippson,  A  ,  'Thessalicn  iintl 
Epini"*'  (Rerlin  1W)  ;  Wace  and  Thompson, 
•Prehistoric  ThtAsaly'   (Camhridec  1912). 

THBTFORD  MINSS.  Canada,  town  in 
Megantic  Count}-,  on  the  Qf^bec  Central  Rail- 
way, about  76  miles  south  of  the  city  of  Quebec. 
It  IS  chiefly  known  fnr  the  deposits  of  asbestos 
in  the  tieii:^hf>orh<i.<d  There  are  UumcrOttS 
small  industries.    I'cp.  about  7,500. 

THETIS,  the'tus  in  Greek  mylho1op>'.  a 
daughter  of  Nercus  and  Doris,  therefore  one  of 
die  Vereids.   Her  nuptials  with  Pdeus  were 

celebrated  on  Mount  Pclion,  and  were  honored 
by  the  presence  of  all  the  cod>  except  F.ris  or 
Discord,  \shi>  was  tut  iiuiie<l.  and  «ho,  to 
aven^'e  the  slik'hl.  threw  m  ann'iiK  the  com- 
pany ih<  apple  of  discord  By  Peleiis  sbc  he- 
Came  the  OH^iher  of  Achilles  (q.v.). 

THSUROY,  from  the  Greek  tkrourgia, 
mcanintj  di\ine  work,  and  used  amonR  the  an- 
cient>  to  signify  supernatural  a^'encv  in  indi- 
vidual human  affairs,  or  in  the  ^'overnment  of 
the  world.  Hence  the  a  !  or  art  of  invokinf? 
di  itit--.  (ir  spirit*.,  ..'r  -fii  ir  in'cr \  ciii n >ti  cim- 
ittrinii  up  n«on»,  interpreting  dreams,  recetv- 
inff  or  expfauninR  oracles,  etc;  the  power  of 
ohiaimng  from  the  eods,  by  means  of  certain 
obsenrances.  word«,  symbols  or  the  like,  • 
knowledge  of  the  secrets  which  nirpMa  the 
power  of  reason,  to  lav  open  the  future,  etc. 
The  \^<-tf\  mcatis  tint  species  of  macic 

which  more  mo<trrn  prolcssors  of  the  art  allege 
to  pr  mIii,  r  ii>  .  ft<M  tN  t.v  siHK-rnaiiiral  a^jency,  as 
conlradistini'inshcd  ft.>m  natnr.il  mak.Mc.  Also 
a  S3rsiem  of  snpenuuiiral  kn  .\!  L.  .  r  p.  wcr 
believed  by  the  Kia^yplian  PlaioiuMs  lo  have  been 
divinely  cumnHuncaied  to  a  hierarchy,  and  by 
them  handed  down  from  leenerauon  to  genera- 

THEURIET.  Claude  Andre,  Freiuh  tv  rt 
and  nov.  I.St  I.  .Vhulx  I.  Koi.  H  (  >.  t  lM3;d  23 
April  1'*'7  H«  Ntudi- d  lav*  in  I'an-.  rurived 
his  hcentiau  in  1H.>7  and  ui  that  year  euicrcd  the 


tt  of  the  Ministry  of 
however,  he  trnned  his  atteniioa  to  wwi— >«. 
In  1896  be  was  elected  a  member  of  the  French 

.\radcmy.  havinj^'  received  the  fris  I'ttrt  in  IJW 
Hi*.  r*<^emi  iiu  hide  '1^  chemin  des  l<>is'  ( l*»7) ; 
'  Lr  Bleu  cl  le  noir'  (1873),  N'  *  uisia  .-i" 
( 18«h)  ;  and  'La  rondc  dcs  saivons  et  des 
mois'  (1891).  He  also  published  Mnlrs  Ba»> 
tien-Lepage,  Hioinme  et  I'artiste*  <I8KS>.  but  is 
best  known  by  his  novels,  among  whirfa  arc 
<Nonvclles  intrinea'  (1870);  *Mlk.  CoiirMn* 
(1874):  'Channe  danffereox>  (ISM):  *L» 
ChafoiTusse'  e!c    He  was  the  aothr  r  if 

some  (jO  work»  of  rlctum    He  also  wrote  '»evcral 
<lramas    includink:    '  IcanMaric'    (1R7!  ); 
maison  des  deux  tiartwaux'  (llfiiS),  and  'Juor 
d*di«  (IWl). 

THIAN-SHAN  (te  5n'shan')  MOVll- 
TAINS,  central  Asia.   See  Tyan-Sm an. 

THIAZOL  DYBSTUPF8.   See  CoAt- TM 


THIBAULT, 

critic  and  novelist :  \  Paris,  16  April  1844,  He 

is  kiuJAH  wherever  French  is  read  and  the 
Latin  Kinius  appreciated  as  AvATitij  F»ano. 
and  was  called  by  I.cmaitrc.  one  oi  the  »hrrwd- 
esi  of  his  contemporaries.  *ihe  ul'  i^fi  •!ower- 
ing  of  the  Laiin  genius.*  Son  'arisiaa 
b(x>ksellcr,  another  "France*  and  a  \c;cran  of 
the  body-giurd  of  Charles  X,  Aiutule  grew 
up  in  the  bookish  atmosphere  which  he  has  con* 
veycd  marvchnisly  into  several  of  his  stories  at 
he  has  also  hi'>  father's  character  A  Parisian 
of  the  Pari>ians.  hi  w.is  named  utTirer  <.f  the 
LcKion  of   W'  V.  ;    in   1805  and  r<ccivrd  into 

& Academy  in  IS'^x  For  the  rest  the  $t>  rv  of 
life  is  in  his  writing.  Besides  e.^rlv  vcfsci 
his  well-nigh  50  volumes  embrace  cxuirrain| 
hooks  of  autobiographic  'inilh  and  fictioir 
such  as  *Le  livre  de  moB  ani>  (MOS).  'Pierre 
Noxaire>  (1900)  and  <T>es  d^irs  de  Iraa 
Sevier*  (1912).  totk'  <>f  philosophic  critici>m. 
ihemsclvcs,  as  he  MpcnU  professes,  cvidrrc  rg 
hii  own  way  of  thinking  in  notiiig  the  Ma\>  of 
others,  chief  amouK  them  ariirles  collected 
from  Lc  Trmt's  ni  hvc  volumes  of  '  l«a  vie 
litterairc'  (18^^-93)  and  'Lc  g^ic  Utin* 
(1913)  ;  dr.tmatic  expcrimcnta,  among  wlrici 
^Thais'  is  b«st  known;  an  extended  coaintver- 
siat  biograpuy.  *La  vie  de  Jeanne  .dTArt* 
(100%);  1  Mur  -.!<  of  fervid  patriottMn  ia 
stre^^  ol  war.  >u.  h  'Siir  la  voie  nl.irieme* 
(I'M?),  and,  finally  and  chietly,  a  1  -^nes 
of  lK)oks  which  in  the  ^niisc  of  ficti  n  rx; -f<.i 
all  the  manifold  phases  of  his  p«^li?ic.il  .  j- 
tions.  bis  »L>ciaI  aspirations  and  indiic^jn^nv 
bis  pnilosophic  speculaiiorts  and  the  play  of  his 
recreative  imaKioatinn  in  evoking  the  thi*oght 
and  life  of  a  k>iig  ont-lived  past.  This  ficticm, 
taken  chronologically,  gives  the  cloe  to  dtt 
development  of  France  out  from  the  <BlettXlit 
icepticisni  of  Kenan,  tluots^'h  cpieureani»m,  ia 
its  hiw;hrr  and  also  its  lo\\rr  sen-c.  into  aa 
earnot.  th  imh  Still  ironic.  Vitialism.  wi'h  c<- 
casit>na]  gluits  of  fierce  inulcrance  for 
scurantists,  reactionary  or  clerical  Osftstand* 
tng  anking  thc-c  books  is  first  'I.e  rrrme  it 
Svlvestre  B<»nnard'  (I*<1),  his  sncmd  r»  »n 
whose  »:enial  sympathy  with  childhood  ana 
larwrr  hearted  ironv  have  attracted  wrHtr*  «# 
dU'incn.  n.  aniwnc  thctn  l.afcadio  HeaiV.  I« 
tempt  Its  translation.    'Balthasar'  (WD!\  mi 
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<TbaTs>  (1900),  a  ndiK^al  and  an  early 
Christian  study,  sImw  a  ctirioasfy  siditlc  "piety 
cf  imagination  iHA   impietv  df  fhouRht.* 

NmriT  in  his  tnvn  mind  were  *La  Rntisscric  de 
la  Kiiiic  1 'cdauquc '  (1893)  and  'Lcs  opinions 
de  Jerome   CoiK'nard'    (1893)    in   which  the 
ascttic,   epicurean   and  courtesan   figures  of 
Thais  reappear  in  18th  century  dress  and  an 
tbbe  becomes  playful  mouthpiece  for  the  ironic 
expression  of^  a  scepticssm  more  rascal  in 
France  than  any  since  Montaigne.    Each  book, 
without  plot,  is  a  chain  of  sparkling  epigrams  in 
which  the   laiichinK  philosopher  uiini:i-ks  the 
pettinesses  and  inconsistencies  of  pnvaJc  and 
pul)lic  morals  and  life,    trench  politics  are  the 
unobtruded  theme  of  f<Hir  notable  volumes  ot 
Histoirc  cQntemporaine,  *L'orme  du  mail* 
0806);   ^Le  mMmequin  <l'osi«r>    (1897) ; 
Oi^mmi,  d'ain«thysM>    (1899)    and  <H. 
Bergcret  a  Paris'  (1901),  all  jewels  of  gracc- 
ful  perversity.    Then  France's  ihout?ht  takes  a 
more  si  nous  bent  as  he  is  drawn  into  the  lists 
with  Zola  against  militarist  and  religious  re- 
action as  reveled  in  the  Dreyfus  case.   Of  this 
good  evidence  is  seen  in  'Crainquebille*  (1903)  ; 
•Les  contcs  dc  Jacques  Touxnebioche'  (1908) 
and  the  political  satires  'L'lle  dcs  pinguuins* 
(1908)  and  <Lcs  dicux  ont  soif»  (1912)  as 
well  as  in  M  a  vie  dc  Jeanne  d'Arc'  (1908) 
and  in  'Opiiiii      sociales'  (1902).    .All  these 
books,  \vhalc\cr  their  form,  arc  in  effect  criti- 
cism of  contemporary  life.    He  has  himself 
said  that  he  counts  criticism  as  pbasibty  the 
iddiDate  evolution  of  literary  expression,  well 
suited  to  a  highly  civilized  society  whtdl  is 
rich  in  old  traditions,  the  last .  in  date  of  all 
literary  forms  and  destined  to  absorb  all.  All 
of  them  illustrate  in  idc.i  of  style  which  he  h.is 
put  admirably  in  *Lc  jardin  d'Epicurc'  (Ifi'M). 
"A  simple  style,"  he  says,  "is  like  white  light ; 
it  is  complex  but  does  not  seem  so.    In  writ- 
ing what  appears  a  beautiful  and  pleasatit  Slm- 
pitdty  is  really  the  result  of  careful  arrange- 
ment and  strict  economy  in  the  use  of  nie 
various  parts  of  speech.*    In  this  art  of  hiding 
his  art    France  is  almost   supreme.    See  Lb 
Crimk  de   Syi.vestre    Bonnari>.    Consult  an 
Knglish    translation    of    'Works'    edited  by 
PrMCric  Chapman  (London  1906-19)  alrca<fy 
cnibracing  2/  voltunes.  Of  s^arate  •  worin 
there  are  many  otfier  versions.  For  cntSdam 
consult  Bifichant,  G.,  <Anatole  France.'  (Paris 
1913),  also  works  by  Brandes,  G.  (London 
1908).  hy  George,  W.  L    (New  Yoifc  1915), 
and  Shanks,  L.  P.  (Chicago  1919). 

Benjamin  W.  Weli^. 

THIBAUT,  t«-bd,  or  THEOBALD  I, 
king  of  Navarre :  b.  Prance,  about  1200;  d.  1253. 
He  was  educated  at  the  court  of  Philip 
Augustus.  .'\5  the  Count  of  OiampaR^nc  he  is 
said  to  have  been  a  lover  of  tiie  ([ueen  of 
Louis  V'llI,  whose  death  in  1226  Thibam  was 
suspected,  of  having  caused.  He  succeeded  to 
the  tbroac  ol  Navarre  on  the  death  of  his 
tmde,  Sandio  the  Strong,  in  1234.  (joing  in 
1239  to  Palestine,  he  suffered  defeat  at  (>aza. 
He  left  a  reputation  in  literature  as  a  irouvcrc 
whom  even  Petr.irch  and  Hante,  and  other 
K'reat  poets  praised.  His  poems,  first  pub- 
lished by  Lcvcsquc  de  la  Ravalliire  (  2  vols., 
Paris  1742),  have  appeared  in  several  later  edi- 
tions. Consult  Delbarrc,  'Vie  de  Thibaut* 
(1850),  and  Lavisse,  Ernest,  ^Hisioire  de 
Ftance'  (Vol.  111.  part  VI.  Paris  1901). 


-  milBBT.  <Mat'.  4»(eTniK-  ' 

THIBODEAUX,  teb-o^do.  La.,  town, 
parish-scat  of  Lafourche  Parish,  on  Bayou  La- 
fourche, and  on  the  Southern  Pacific  Rwroadc 
47  miles  west  by  south  of  New  Orleans  and  60 
miles  sooth  by  east  ot  Baton  Rouge.  Tt  is  in 
an  agricultural  region  in  which  the  principal 
products  arc  rice,  sugarcane  and  cotton.  The 
industries  are  connected  chietly  with  the  cultiva- 
tion and  shipment  of  cotton,  rice,  sugarcane 
and  vegetables.  It  contains  foundries,  can- 
neries and  ice  plants.  There  are  several  private 
schools,  among  them  Mount  Carmel  Academy, 
Thibodeaux  College;  and  Gmoa  Academy. 
Pop.  3324. 

THICKHEAD,  a  South  American  cater- 
piilar-cating  bird  of  the  family  Capitonida,  so 
■anted  because  of  the  fuU-feathLred  and  ap< 
pafCBtly  eaoMSive  stse  oi  the  bead.  The  family 
is  a  large  and  handsome  one;  cfasdy  allied  to 
the  pufT-birds,  .md  sometimes  united  with  them 
under  the  general  term  "barbct.*  In  other 
parts  of  the  world  "ihirJchcad"  is  applied  to 
various  other  birds,  especially  in  South  Africa 
to  the  stonecurlew  {(Edicncmxu)  of  that 
region,  translating  the  local  Dutch  name  dikkop. 

THIEF,  one  who  steals  or  is  guilty  of 
theft;  one  who  takes  the  vzood:;  or  personal 
property  of  another  without  his  knowledge  or 
consent  ami  without  any  intention  of  retandng 
them;  one  who  deprives  anotlw  «f  prapcity 
secretly  or  witboot  open  tom,  as  uppustd  to  a 
robber,  who  uses  open  force  or  violence.  A 
butglar  is  a  thief  who  forces  an  entrance  into 
a  building. 

THIEF  RIVER  FALLS.  Minn.,  city, 
county-seat  of   Pennington  County,  on  the 

(]reat  N'orthern  and  the  MiniKapolis,  Saint 
Paul  and  Saintc  Mane  railroads,  about  50 
miles  northeast  of  Crookton  on  the  Red  Lake 
and  Thief  rivers.  It  lies  in  an  agricultural  seo- 
tton  which  rai.ses  much  wheat,  has  a  flour  mill, 
fotmdiy,  sash  and  door  factory  and  iron  works. 
The  notable  builfngs  are  tbe  CSamegie  libraiy 
and  the  municipal  auditorium.   Pop,  over  4,000. 

THIERRY.  a-«r'I  (Fr.  te-i-te),  Amidte 
Simon  Dominique,  French  historian  and  poli- 
tician: b.  Blois,  2  Aug.  1797;  d.  Prris,  26  March 
1873.  As  a  young  man  he  entered  the  service 
of  the  Minister  of  Marine,  and  in  1828  became 
professor  of  history  at  Resancon.  His  ideas 
being  ultra-liberal,  his  course  was  suspended  by 
the  Minister  ot  Public  Instruction.  In  1830  he 
became  prefect  of  the  department  of  Haute- 
Saone,  and  in  1838  returned  to  Paris,  where  he 
was  appointed  master  of  petitions  aodressed  to 
the  council  of  state  He  held  various  other 
political  appointnu  iits ;  but  ronfitnicd  his  h.s- 
torical  investiL:ations  in  the  special  field  he  had 
cho.sen :  the  origins  of  French  national  history; 
the  early  fieOfNes  and  the  neighboring  races; 
and  the  ooiuivest  of  the  GsmIs  by  the  Romans. 
Tn  1841  he  was  elected  a  member  of  the 
lutc;  in  ISfiO  he  became  a  senator,  and  in  1868 
he  received  the  cross  of  the  Legion  of  Honor. 
His  works  include  'Ilistoire  des  Gaulois* 
(1H2S)  :  'Hisfoir:?  dc  la  Gaule  sous  I'administra- 
tion  remain.-'  (1H40-47);  <Histoire  d'Attila* 
(ISVi);  'Tableaux  de  I'empire  romaine* 
(1862)  ;  Rccits  de  I'histoire  romaine  au  Vc 
si»-le>  (1860);  «Saint-J«rdme>  (1867),  and 
<Chrysostome  et  Eudoxie>  (1873). 
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THIERRY.  jMqoes  Nicolai  Aofitsttn. 

French  historian:  b.  Blois.  lU  Mjv  17^)5.  d. 
Paris,  22  Mav  1856.  He  was  iduc.ncd  in  the 
Normal  School  at  P»ris  in  1811.  and  in  181 J 
became  leacber  in  a  provincial  school  The 
following  year  he  mat  this  occupation  and 
returned  lo  Paris,  where  h«  embraced  the  so- 
cialistic of  Saint  Simon,  and  liccamc  hit 
secretary  and  his  coadjutor  in  htcrary  work, 
and  in  1816  ptihiishrd  .i  treatise  of  his  owti. 
'Dcs  naiiutis  ct  dc  Icurs  rappv>rts  muiucls.  • 
Pcrccivinj;  the  theoretical  vat'aries  of  his  mas- 
ter, he  Mparalcd  from  him  in  1817.  and  Vccame 
one  of  the  conductors  of  the  journal  / Cm* 
stur  Europiem,  Shortly  afterward  he  became 
a  contributor  to  the  Comrrirr  Frm^ais.  in 
whidl,  in  1R20.  he  piiMisfied  10  letter*  on  the 
htMory  of  France,  which  attracted  attention. 
His  cclctirated  work  on  the  Norman  conquest 
of  F.iiKland.  'Hisioirc  de  la  conqiiete  df  I'An- 
glcterre  par  Ics  N'orni.indv,'  was  jnif >h -In  .]  in 
182S,  and  by  the  interest  of  the  narratue.  bnl- 
Baacc  of  style  and  novel  mode  of  treating  the 
•nhicct.  attained  frrcat  niccess  both  in  France 
and  iti  Enghind.  From  his  close  a|>pUcation  to 
work  M.  Thierry  l>ecame  in  the  followinR  year 
almost  entirely  blind,  and  at  the  same  time  was 
attacked  l  y  a  ntr\ous  disorder,  t  ut  still  pur- 
sued his  literary  laliors.  An  enlar^'ed  edition 
of  the  leitirs  fornKrly  written  hy  him  for  the 
Cowrtier  appeared  in  1827,  under  the  title  of 
*Lctttes  sur  I'histotre  de  La  France.'  In  1830 
be  was  elected  a  member  of  the  Academy  of 
Inscriptioas  and  ia  1834  yoblished  *Dix  ans 
d'Eiudes  hisaoriqoci.'  About  this  time  he  was 
entrusted  by  Goizot,  then  Minister  of  Public 
Instnictii«n.  vsith  the  editing  of  the  '  Rccucil  dcs 
monuments  inedits  de  ITitstoirc  dii  tirrs-etat.' 
for  the  t  f ■llccf ion  of  diK  iimt  Tits  rel.iti\r  to  the 
history  of  France.  To  this  puMication  he  pre- 
fixed an  *Essai  sur  lliistoire  de  la  formation 
da  liers^tat  *  srnaratelv  published  in  1853.  In 
1840  he  puhlitihed  *Rrcits  des  temps  m^tro\-in- 
giens.*  which  grained  for  him  the  Gohert  prize 
of  the  Academy  of  Inscriptions.  There  exist 
translations  of  his  chief  works  in  Fn^dish 
There  is  a  complete  edition  of  his  works  (10 
^s..  l8VMi())    ( onsult  Valcatia,  ^Aognstin 

Thierry  '  tPans  lK'>.s) 

THIERS,  te  ar.  Louis  Adolphe,  French 
Statotn.m  m  l  In-'  ri.m  !>  Marseilles,  1.^  April 
\T^7 :  d.  S.ont  l  ittniain.  Pans,  y  Sept  1877.  He 
studied  law  at  Aix.  and  was  admitted  to  the  bar 

Sere  in  1818.  Desirous  of  a  larger  theatre  for 
s  ambition  he  went  to  ^ris  in  1821.  and  hav- 
inK  gut  an  appointment  on  the  staff  of  the  Con- 
shlulioHHfl.  then  the  leading  Parisian  journal, 
he  scxm  attracted  aitcnti'  n  !  \  liis  articles  in  that 
piiptr.  Journalism  s<>>.n  ce.»si(!.  however,  to 
supply  sulTit  lent  stimulus  tc  lii>  active  inri  ll.  i  t, 
and  be  underluok  his  'Hutoirc  dc  la  KcvoUi- 
tioQ  francasia.*  having  as  colteasue  Felix 
Bodin,  whose  nam  jmpcared  with  his  in  the 
firat  two  volumes.  Tnc  wotic  wa%  completed 

in  10  voliimo  in  18J7  On  the  formafvin  of 
the  Poliifnac  Cahitu-I,  Thiers  luundcd  with  Ar- 
mand  f  ..nil  .mJ  .\Iicnrt.  the  .Witu'ttnl,  whose 
6rsi  fMiml»er  .tppc^rcU  on  1  Jan.  lUJi)  The  new 
democratic  uman  exercised  a  decisive  influence 
on  pniihc  vfiimvm,  and  the  famous  or ih nances, 
the  Mcnal  for  the  revoltltion  of  juh.  were  now 
iaaoed  I'pon  this  Thiers  counseled  the  issuinc 
bjr  the  journahtu  of  a  revolvtionary  nunifaaioi. 


It  was  signed  l>y  4J  names  To  escape  arm* 
Thiers  fled,  on  the  night  of  the  28th.  to  the 
rii  i^hborhood  of  Saint  IVnis,  accompanied  by 
Mi^net  and  Armaod  CarrcL 
becoming  kins  of  the  PMnch,  Thicr* 
made  couadUor  of  state  and  attached  to  the 
department  of  finance.  He  was  elected  Arpotj 
for  Aix,  and  after  the  death  of  Casimir  f'encr 
Itecamc  Minister  of  the  Interior  in  thr  t  J^<t^et 
of  Soult,  October  \XS2  H.  next  •  '  <  !  h- 
ulhces  of  Minister  of  Commerce  and  Muustrr 
of  Public  Works  and  again  became  Minwier  «i 
the  Interior,  but  in  coiiMqiiciwc  of 
with  Soult  and  Girard  gave  in  his 
11  Nov  18.^4.  lint  soon  resumed  odice  d« 
Mortier  He  anaui  retired  in  Fehruary  \S3k. 
?>iif  a  few  days  after  returned  to  power  at  for- 
eign minister  and  president  of  the  counal 
These  offices,  after  many  vicissitudes,  he  ateaa 
held  in  March  1840.  Taking  a  strong  mterrx 
in  the  Eastern  question  he  declared  in  favor  of 
Mchonet  Ali  of  Egypt  asuMt  ToiIkt;  bnt 
neither  the  k  ing  nor  the  diambcrs  vnsncd  to 

re^iort  to  extremities,  .ind  the  policv  of  Thvrr* 
having  received  a  prave  check  he  rrrired  frr-m 
the  Cabinet  2*^  Oct.  1840  He  now  de  .  -'nl  h:T 
self  to  historical  pursuits,  and  his  'Hi>toire  <h: 
Consulat  et  de  rHmpire,*  begun  m  1S4S.  wxi 
completed  in  1862,  in  20  volumes.  The  revoin- 
tion  of  February,  1848,  foimd  him  prepand  w 
accept  the  repubhc ;  and  he  was  a  member,  fin? 
of  the  Constituent  and  then  of  the  Vational  As- 
sembly. .\ftcr  "lu  COM/'  d'iTiiit  of  1851  he  n%i 
banished  from  France,  but  returned  in  .\i2^rr. 
1852.  After  an  absence  of  12  years  from  puiu; 
life  he  was  didten  in  the  elections  of  llttJ  dep- 
uty for  the  department  of  the  Seine,  and  rt- 
lected  in  1869.  In  this  poMlfoa  he  regained  much 
of  his  early  pt^pularity.  He  combated  cncnrcn- 
cally  the  project  of  w  ar  ag.iinst  Prussia,  becaaw 
France  was  unprepared,  and  after  the  disaster 
ol  Setlan  visited  the  courts  of  London.  Vi 
Saint  Petersburg  and  Florence  to  scd 
against  Prussia,  but  all  that  ht  eonld 
a  promise  that  the  four  grcal  ftm 
support  the  proposal  of  an  aiminite. 

accordingly  proceeded  to  the  headquarters 
the  king  of  I'rns^ia  at  \  ers.^illcs  to  oprr? 
iiaiioii.  idr  pe.n  e  But  he  was  iiti suci  c-s*ioL 
and  Prussia  proceeded  to  a  war  i  omtriuue.  Oi 
17  Feb.  1871  he  was  elected  chief  of  the  ena- 
five  power  of  die  RpttUk,  and  on  the  An 
opened  negotiationt  with  Ksoiaicfc;  whkk  i» 
suited  in  the  peace  with  Cierraany.  On  A  il» 
gust  the  title  of  pnsident  was  lx-*iowed  opaa 
aim  and  his  term  «  i  otficc  fixc«!  at  thrtxr  rrarv 
He  rrsik;ned  24  Ma>  1873.  wheretmo  ManM 
Mac^lahon  was  appointed  president.  W>n 
Macliahon  began  to  fM  himarif  in 
to  the  republic,  Thiers  acted  in 

mony  with  the  rcpuMiran  chtrf^  ol 
chambers,  notably  with  M  Itamlwita,  to 
nn  3  Sept  1877,  he  gave  a  meeting  at  Pani  • 
read  to  him,  and  to  several  other  pnHririans.  t 
manifesto  which  he  had  }ttst  ctwupfcud  B* 

tl-at  \cr\-  dny  he  was  attacked  with  corrwt^tiea 
of  the  hrain  and  died  at  night  Thier*  ma*  »W 
fXicllf'xcr  the  representative  of  his  covirrnr.  i 
witty  writer:  and  an  accomplished  debater  H* 
was  also  Kciiial,  unsetfiihh.  brgr  Iwailed.  a»J  * 
attabbbh  the  glory  of  France  was  the  wm 
•ccret  of  his  mcasgres  and 
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Besides  the  works  already  named  Thicm 
wa&  the  author  of  <Histoire  dc  la  loi>  (1826, 
Enalish  trans.  1859) ;  <De  la  propriete'  (1646) ; 
<LlIomme  et  la  matiere*  (1875).  Consult 
Adrinson,  F.  M.,  'Memoirs  of  M.  Thiers* 
(New  York  1916)  ;  Bdot  C.  'Le  pouvoir  extc- 
utif  sous  Ic  goiivernenieiu  de  M.  Thiers*  (Bijun 
I'^W)  ;  I.e  (ioff,  Fraii<;ijis,  'The  Life  of  Louis 
Adolphe  Thiers'  (New  York  1879) ;  Hanotaux, 
G.,  'Le  gouvernracnt  de  M.  Thiert*  ^Pam 
1903) ;  Marcere,  £.  de,  ^L'AsaembMe  nationale 
de  187P  (ib.  1904);  Simon,  P.  P.,  <  Adolphe 
Thiers:  chef  du  p<)U\oir  cxt'culif  ct  president 
dc  lu  Kcpuhliquc  Fraiiv;.ii;.c'  (Pans  l''ll); 
Zevort.  lulgar.  'Thiers'  (ih.  1892);  Mazade, 
*\L.  Thiers:  ciuquantc  aunees  d'histoire  con- 
temporaine'  (18^);  Simon,  'Thiers,  Guizot, 
Remusat>  (1885) ;  Htousat.  P.  L.  £.  de,  <A. 
T1ttcn>  <Englicli  tmu.  1892).  . 

THIXVB8' ISLAND&  See  LAOKuras. 

THILLY,  Frank,  American  writer  and 
educator:  b.  Cincinnati,  Ohio,  1865.  He  was 
educated  in  the  Ohio  University  where  he  grad- 
uated in  1887.  aa4  oomfkted  hb  atudics  in  Ber- 
lia  afkl  Hekldben?.  For  several  years  he  de- 
voted himself  to  teaching;  philosophy  in  Mis- 
souri University  (1893-1904)  ;  psychology  at 
rrith  ct<iii  ( FXM-Of))  ;  philosophy  at  Cornell 
from  1906  on,  finally  becoming  dean  of  the  Col- 
lege of  Arts.  He  edited  the  International  Jour- 
Wdi  of  Ethics  (1909)  and  was  president  of  the 
Americas  PhUosophical  Sodery  (1912).  He  is 
the  author  of  'Leibnitz'  Controversy  with 
Locke*  (1891);  'Introduction  to  Ethics' 
(I'XX));  'The  Proceeds  of  Inductive  Infer- 
ence' (l'X)4):  <A  History  of  Philosophy* 
(1914).  He  also  has  tran.slated  Weber's  'His- 
tory  of  Philosophy'  (1896):  <Poulsen's  Intro- 
duction to  Philosophy*  and  *A  System 
of  Ethics'  (1899). 

THIMBLB^  a  small  metallic  sheath  or  ca^ 
used  to  protect  the  end  of  the  finger  in  semng. 
Seamstresses  use  a  thioihle  having  «  rounded 
end.  Those  tised  by  tailors  are  open  at  the  end. 

In  the  manufacture  of  thimMes  coin  silver  is 
mosily  used,  generull}  siKci  dulhiis,  wiiKh  aic 
melted  and  cast  into  solid  iiiKots.  These  are 
rolled  into  the  required  thickness,  and  cut  by  a 
Stamp  into  discs  of  ai\y  required  size.  A  solid 
metal  bar  the  size  of  the  inside  of  the  intended 
dtimble,  moved  hy  powerful  machinery  up  and 
down  in  a  bottomless  mold  of  the  size  of  the 
outside  of  the  thimhlc,  bends  the  circular  discs 
iiro  llu'  ihimhle  shape  as  fast  as  they  can  he 
placed  under  the  desctndinv;  liar.  The  work  of 
briKhlening,  oolishing  and  decorating  is  done 
on  a  lathe.  Thimbles  are  s.iid  to  have  been 
f  'Uiid  at  Herculaneum,  and  were  used  hy  the 
Chinese  at  •  very  early  period.  Their  invention 
in  Europe  is  traditionatfy  ascribed  to  Nicholas 
van  Benschotcn,  of  .Vmstcrdam,  in  ihc  17th 
century.  In  mechanics,  the  name  thimble  is 
applied  to  various  tixtiircs,  such  as  a  tabular 
lining  through  which  a  bolt  passes,  etc. 

THIMBLE-BYE,  a  fish,  the  chuh-mack- 
ercl  (q.v  ). 

,THIMBLS  RIG.  or  SHELL-GAMS,  a 
sldfdit-of-hand  or  fumbling  trick,  performed 

by  means  of  three  ihimhles  and  a  pea  or  three 
nut  shells  and  a  small  wooden  tube  or  box. 
The  pea  being  placed  on  a  tahl«  and  covered 


with  one  of  the  thimbles,  the  performer  pro- 
ceeds to  shift  the  thimbles,  coveriRK  the  pen 
now  with  one.  now  with  another,  and  offcn  to 
bet  any  bystander  that  no  one  can  tell  tmder 
which  thimble  the  pea  is.  The  person  betting 
is  seldom  allowed  lo  win,  the  pea  being  ab- 
stracted by  sleinht-ot-hand.  In  the  United 
Slates  the  trick  is  comtnutily  kr.i>\vii  as  ilic 
shell-game  and  is  frequently  played  at  race- 
track meetings,  rural  fairs  and  other  j— - — 


THIONVILLE.  iC-on-vel,  ur  DIEDEN- 
HOFEN,  de'den-li6-fen,  Lorraine,  an  import- 
ant railway  centre.  18  miles  north  of  Mctr.  It 
Stands  in  a  level  plain  on  the  Moselle  River, 
hs  manttfactnres  comprise  gloves,  thread  and 
nets;  and  there  are  snwmiUs  and  tanneries. 
Tbtonville  is  rtw  seat  of  tiie  Lorraine  iron  in- 
diistr^'.  There  is  some  trade  in  corn,  hemp, 
fla.x,  fruit,  vegetables,  Rrain,  wine  and  wood. 
An  important  fair  is  held  atimially.  In  the 
Franco-German  War  of  1870-71  Thionvillc  was 
invested  after  the  battle  of  Gravelotte,  and  after 
the  fall  of  Metz  it  was  besieged  with  vijgor. 
*0n  25  Nov,  1870,  it  was  occupied  by  the  Ger- 
mans. It  soffered  severely  by  the  siege.  It 
was  restored  to  France  under  the  terms  of  the 
armistice  of  H  Xov.  1918  and  confirmed  bjT  the 
Treaty  of  Paris  of  1919.  Pop.  I4,m. 

THIRD  CBHTOST.  The  central  interest 

of  this  period  lies  in  the  fact  that  the  Roman 
l^mpire  at  the  climax  of  its  power  and  extent, 
just  when  presumably  it  ought  to  l)e  consolidat- 
ing itself  for  a  still  greater  future,  began 
slowly  but  sur^  to  crumble  under  the  attacks 
of  the  barbarians.  Toward  the  end  of  the 
century  the  (joths  in  Dacia  gave  the  first  hints 
of  that  power  to  defeat  Roman  armies  which 
portended  so  clearly  the  fall  of  the  empire.  In 
the  last  decade  the  Saracens,  a  prt.d.itury  Arab 
tribe,  who  are  usually  suji])osed  to  come  into 
history  much  later  than  this,  began  to  make 
th<;msclvcs  felt.  Inspired  by  Mohammed  and 
unified  hir  leligioas  fanatidrai  in  the  7th  ccn- 
titiy  tbor  wcr«  to  prove  more  fatal  to  the 
empire  than  even  the  Goths.  The  success  of 
the  liarbariaiis  was  favored  by  the  disorder 
io!isc(iueni  on  elections  of  emperors  by  the 
rratoriaii  ^;uards.  Septimius  Sevcrus  (em- 
peror 193-211)  halted  the  barbarians  for  a 
while  but  Rome's  decline  and  faU  was  inevi- 
table. Severus  rdgned  with  vi^^r  as  became 
''the  soldiers'  emperor,'*  defeating  his  com- 
petitors Niger  and  Albinus,  but  cruelly  puitittg 
to  death  large  numbers  of  the  adherents  of  his 
rivals,  thus  further  demoraliziiiK  the  time.  His 
reign  came  in  the  midst  of  a  financial  crisis  for 
the  enipire  during;  which  the  government  re- 
sorted to  debasement  of  the  coinage  to  bolster 
up  its  credit.  Sevcrus  was  the  ficst  ol  Ronc^ 
rulers  to  hur  the  foundation  of  a  giwt  pfihrate 
fortone  As  emperor  he  was  an  extremely 
hard  worker,  alwaN-s  at  work  hy  dawn,  and  de- 
voted long  hours  every  dav  to  the  diities  of  his 
position.  On  his  return  to  Rome  in  202  he  was 
greeted  with  a  popular  reception  but  refused  a 
triumph  and  in  spile  of  his  fortune  always 
lived  very  modestly.  Like  Marcus  Aurelius 
he  attempted  to  found  a  dynasty  and  when  he 
died  at  York  (Britain),  he  bequeathed  the  em- 
pire to  his  two  sons,  C!aracalla  and  Geta. 
Cariicalla,  having  killed  his  brother,  gave  a 
frightful  example  of  imperial  misrule.  Un- 
doubtedly insane^  nothlnf  else  oonld  iKOonnt 
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for  Ut  nlltr  cmtllyy-^iHIilMMi  term  liim  *a 
coHunon  enemy  of  msnldnd*  During  their 
father's  lifetime  the  two  sons  had  used  the 
family  fortune  in  racing  and  gaming,  caring 
only  to  associate  with  gladiators  and  chariot 
drivers  from  ihc  circus.  To  distract  them 
Septimius  plamic<l  the  conuucst  uf  Caledonia 
and  it  was  this  that  brougtit  him  to  Britain, 
where  be  erected  the  wall  known  by  his  name 
between  the  Forth  and  the  Clyde.  After 
Oitacalhi  had  expeoded  the  familgr  fortme  .he 
went  to  the  greatest  length  of  crtietty  and  in« 
justice  to  stcun  mure.  One  good  result  of  his 
dcMrc  lor  muiu>  was  the  granting  of  Roman 
citutns'hip  to  all  llu-  provinces  so  as  to  secure 
the  right  to  levy  direct  taxes  and  imposts  on 
inheritances  (215).  In  imiution  of  his  father 
Caracalta  visited  the  various  provincei  of  the 
empire,  but  instead  of  benefiting  Iron  his 
stay,  each  in  turn  became  the  scene  of  his 
rapine  and  cruelties.  Having  heard  that  the 
citizens  of  Alexandria  disapproved  his  mode 
of  life  he  ordered  a  ^itm  r al  massacre  of  the  in- 
habitants. He  \v,is  tinally  put  to  death  by  his 
soldiers  in  the  Hast  and  was  followed  by  a 
scries  of  emperors  in  rapid  succession,  most 
oi  whom  met  viokat  deathsb  Macrimts,  who 
succeeded  Ciracalla,  was  mit  to  death  wiflun  a 
year  by  the  soldiers.  A  feminine  intrigue  then 
seated  Heliogabalus,  an  Oriental  priest,  on  the 
throne.  He  was  worse,  if  possible,  than  <"ua- 
calla  and  his  name  has  become  a  b>'word  for 
Otter  viciousness.  After  fotir  years  he  was 
succeeded  by  Alexander  Scverus,  who  meant 
well  and  accomplished  much,  but  the  rule  of 
Rome  was  now  become  a  difficult  task.  He 
tried  the  expedient  of  paj-ing  an  annual  tribute 
to  the  Goihs  to  keep  them  from  molesting  the 
empire.  This  token  of  weakness  had.  as  might 
have  been  expected,  exactly  the  opposite  effect. 
Severus  was  murdered  by  a  mutiny  in  the 
army  (235)  and  was  succeeded  l>y  Maximinus 
who  bravely  led  bis  an^  against  the  Dactaas 
and  defeated  them,  but  was  assassinated  by  his 
own  peo]ilr  near  .\quilia  the  next  year.  Bal- 
binus  and  ( iurdian  reigned  very  briefly,  though 
("lordian  ileteatcd  the  Persians  under  Saper 
before  meeting  death  from  Philip  the  Arabian 
who  iiieceeded  him  in  244. 

In  248  Philip  was  succeeded  by  Dedus  who 
bitterly  persecuted  the  Giristians  and  was  slain 
by  the  Goths  who  Invaded  the  empire  the  fol- 
lowin(][  year.  The  Huns  on  the  Caspian  Sea 
come  into  hi5tor>-  at  this  time  as  a  new  set  of 
enemies  for  the  empire.  Knipcrfirs  continued 
to  succeed  each  other  ncarlv  ever\  vcar  (»al- 
lus  (251),  ^imilianus  (253),  \'alcrian  (254) 
who  live  years  later  was  defeated,  made 
wisoner  and  flayed  alivo  by  the  Persians. 
Then  came  Ganienus  and  the  era  of  the  Thir^ 
Tyrants,  none  of  whom  deserve  particnlar  men* 
tion. 

The  most  interesting  character  of  the  3d 
century  is  Zenohia,  queen  of  Palmyra  (died 
274).  Her  husband,  Odeanthus.  had  set  him- 
self up  as  ruler  of  Palmyra  during  the  weak* 
ness  of  the  empire  in  the  time  of  the  Thirty 
Tyrants,  and  she  surt'ived  to  continue  his  rule. 
7enob%T  claimed  to  be  a  descendant  from 
ric'  paira  and  her  braury  was  such  that,  if 
tr  I  fM:..n  be  trirc.  she  far  ontrivalrd  the  Kir\p- 
'  ■  queen  For  a  time  during  the  disturbed 
state  of  the  Roman  Empire,  she  exercised 
sway  over  a  large  territory,  boldly  prochdmed 


herself  Queen  of  the  East  and 
to  Rome.  The  ruins  of  Palaqrra  wefe 
the  first  to  be  excavated  and  studied  in 

times  and  this  fjave  the  town  a  special  interest. 
The  Arabs  had  for  lonn  told  wonderful  tales  of 
a  ruined  city  in  the  Syrian  Desert,  hat  'hor 
description  was  of  remains  so  extenMvr  ini 
magnificent  that  it  seemed  that  there  mmt  i:* 
Oriental  exaggeration  ir>  their  arcotnus.  At 
the  end  of  the  17th  century,  buropean  tiutdcsa 
reached  aiie  ol  Fakayn,  bowvrer.  and 
found  ttiat  tfie  Arabkn  sforica  mtateucd 
rather  exaggerated  the  truth.  There  «*». 
for  instance,  a  colonnade  stretchinu  almmt  a 
mile  in  leiiRth  and  many  of  the  rnarbk-  column* 
constituting  it  arc  still  standing  amid  the  %aai 
of  the  desert 

Palmyra,  as  the  inscribed  monuments  shew, 
came  into  prominence  about  the  beginniac  of 
the  2d  century.  Adrian  took  the  city  under  his 
protection  and  on  the  occasion  of  his  visit  the 
name  was  changed  to  Adnanopolis.  It  was 
extremely  prosperous  a  century  later,  its 
tion  between  Parthia  and  Rome  enaMing  it 
trade  with  both.  Under  Caracaila, 
received  the  ius  ilalicmm  and  t>ecane  a 
colony.  After  this,  it  was  known  as  an 
portant  military  post  on  the  eastern  coofines. 
\\'hcn  the  emperors  in  the  3d  century  led 
armies  to  the  eastern  frontiers.  Palm>Ta  was  a 
favorite  stopping  place.  Some  >tf  the  citixent 
received  even  the  honors  of  Roman  senatorsiup 
and  one  of  them,  in  the  tSstturbed  times  aiter 
the  middle  of  the  3d  ccatnsy. 
ruler  of  the  dty  and  came  to  be 
even  by  the  Romans  as  having  a  cenain  inde- 
pendence. Ode.iiithus  made  himself  extrcraciv 
useful  in  the  wars  against  the  PcrMan*  ari 
the  Syrians  and  was  rewarded  by  a  taai 
recognition  at  least  of  his  domination  over  sB 
the  countrj^  from  Armenia  to  Arabia.  When 
absent  OP  his  expeditions,  his  wife,  7eawhi^  ad> 
ministered  the  government  of  Palmyra  veir 
sucressfully.  Indeed.  Aurelian.  tn  one  of  bft 
letters  ascribes  to  her  the  chief  cart  in  al!  her 
hushaiul's  successful  career.  She  was  aa 
Arabian  of  dark  beauty,  black  flashing  e>r^ 
pearly  teeth  and  a  strength  which  enabled  her 
to  acconqilish  nsarveb  of  piqrsical  endurance. 

Se  was  as  famous,  however,  for  her  iBttl> 
tual  talents  as  for  her  beauty.  Site  kocw 
a  number  of  Eastern  languages  as  w  ell  as  Latia 
and  Greek.  tx)nginus,  the  famous  Grrek 
rhf  tori  ian  whose  Essay  on  the  Sublime  i". 
well  known,  had  been  her  tutor  in  Greek.  He 
had  been  invited  to  the  court  and  rcmaiDed 
faithful  to  her  even  in  her  misfortunes,  snffcf^ 
ing  death  for  his  fidelity. 

Odeanthtu  was  assassinated  probabhr  at  the 
InstiKation  ot  the  Roman  Emperor  Ganimus. 
and  Rome  proceeded  to  subdue  the  Palm\rer.e» 
who  had  ventured  defiantly  to  stvle  thrir  rn'cr 
"King  of  Kings  and  Restorer  of  the  Srate* 
Zcnobia,  nothing  daunted,  and  used  to  aiiaia- 
istrative  emergency,  took  up  the  unequal  cental 
with  the  Roman  cnqiire.  She  held  Ecr^. 
Syria,  If esopotamb  and  Asia  IGaor  as  far  as 
Ancyra.  Other  portions  of  the  East  were  .iVte 
to  join  her  when  the  Roman  army  ur  ir- 
,^urelian  made  its  appcarauce  and  prr-.-r-^r: 
further  defections.  In  two  great  battles  thai 
were  foti^'ht,  Romans  ir  Zenobia's  forces  hon 
the  brunt  of  the  losses.  Summooed  to 
render  after  the  second  defeat,  she 
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of  her  losses,  sayiiiR  that  so  far  all  who  had 
fallen  were  Romans.  Finally,  she  had  to  with- 
dnw  within  the  walls  of  Palmyra  and  Aure- 
fian,  in  apite  of  tfie  handicap  of  the  desert, 
succeeded  in  maintaininK  the  siege  of  the_  aty. 
Finding  further  resistance  hopeless,  Zenobia  at- 
lemptcd  to  escape,  hoping  to  find  a  refuge  in 
Persia,  but  betrayed  by  the  influence  of  Roinan 

E>ld  she  was  captured.  Then  I'almyra  capitu- 
ted.  All  the  treasures  of  the  city  were  seized 
bat  die  idnUtants  were  BputA.  Zenobia  was 
taken  to  Rome  to  grace  the  oonqaeror^s  triumph 
but  after  this,  Instead  of  being  p«t  to  death, 
she  was  given  a  villa  nntsiflc  of  the  city  of 
Rome  where  she  lived  pi  ace  fully,  with  her 
children  till  her  death,  making  many  friends 
among  the  Roman  nobility  of  the  time.  It  is 
probably  to  her  taste  that  is  due  the  construc- 
tion of  the  beautiful  architectural  monuments 
of  Palmyra  which  hare  made  the  city  the  sub- 
ject of  so  much  of  interest,  while  her  own  lift 
tinged  it  with  romance. 

Tiic  end  of  the  3d  century,  after  a  long 
period  of  anarchy,  was  occupied  by  the  firm 
icign  of  IXocletian,  a  self-made  man,  the  son 
of  poor  parents,  who  owed  his  advance  to  his 
military  genius.  He  reiened  for  some  21 
years  (284-305)  and  then  (see  FotJ«TH  Cen- 
tury) resigned  and  retired  to  a  pleasant  country 
estate  not  far  from  Dioclea,  his  birthplace  in 
Asia  Minor.  When  in  the  midst  of  the  critical 
times  for  the  empire  which  followed  his  abdica- 
tion, Max>"iMi»",  one  of  his  successors,  urged 
him  to  talce  up  the  imperial  mantle  again,  he  re- 

flied :  *lf  yni  ootild  hut  sec  the  cabbages  which 
raise  in  my  garden  with  my  own  hands,  you 
would  no  longer  talk  to  me  of  abandoning  this 
happy  spot  for  the  Empire.*  As  might  well  be 
expected,  the  man  who  was  capable  of  this 
could  and  did  give  the  Roman  Empire  yeara  of 
peace  and  prosperity,  stained  unfortunatdy  hy 
the  persecution  of  the  Qiristians,  but  that  did 
not  cnme  until  tlie  beginning  of  the  4lh  ccn- 
Hiry  and  under  the  influence  of  thoSe  who 
shared  the  empire  with  him. 

While  the  3d  centnrjr  produced  no  great 
authors  a  series  of  men  wrote  books  that  have 
attracted  attention  ever  since.  Plotinus  (204- 
270),  the  well-known  Neoplatonic  philosopher 
who  studied  at  Alexandria  and  afterward 
taught  philosophy  in  Rome,  wrote  his  'Enneads* 
about  the  middle  of  the  century.  He  was  an 
edeetic,  borrowing  from  many  sources,  and  is  a 
Ncu- Aristotelian  as  well  as  a  Platonist  and  de- 
serves the  name  of  Neo-philosopher.  His 
disciple  Porphyry  C233-305')  \v  rote  a  life  of 
Plotinus  and  also  of  Pythagoras,  but  is  best 
known  for  hb  treatise  "Against  the  Christians," 
which  was  nnswered  by  Eusebius  at  the  be- 
ginning of  the  4th  century.  It  is  known  to  as 
only  from  Jerome's  commentan,*  and  other 
Christian  criticisms.  Longinus  (210-273),  the 
author  of  the  essay  'On  the  Sublime'  also  be- 
longs to  this  time  and  spent  most  of  his  mature 
life  at  the  court  of  Zenobia  in  Palmyra.  He 
was  as  we  have  said  her  chief  oounacUor  and 
the  instraetor  of  her  diildren  but  on  the  fall 
of  Zenobia  he  was  put  to  dcaA  aS  a  traitor  by 
the  Emperor  .Aurelian.  Jebb  declared  the  es- 
say 'On  the  Sublime'  one  of  the  best  pieces  of 
literary  criticism  in  the  Greek  language.  (See 
On  tbe  Sublime).  Papinian,  the  greatest  civil 
lawjror  of  antiquity,  and  Dio  Caysius  (155-230), 


the  Greek  historian  of  Rome,  both  flonri^ed 
during  the  first  quarter  of  the  century.  Dio's 
whole  work  in  80  books  was  in  existence 
in  the  10th  century,  only  some  25  l>ooks 
XXVI  to  LX  now  remain  nearly  complete 
witft  bat  fragments  of  the  others. 

Principal  Events  of  the  Third  CkNTUKY. 

208.  S<T)tjinu.'i  ScvTTus  invinles  C.iti-.ior.ia  after  conquest  and 
i>;,t.ib;ishrr.ent  of  militH.ry  t,'' ivtn-:i'-L"t  in  BritAin. 

211.  Srpt:niu'.  Scvrrus  builds  w,iU  acroM  BritAU  tO  •SChldt 
the  Ni:f. h/-rn  Picta. 

217.  As!>as.ji:i.iitun  oi  Caracal U. 

222.  Htrli' >k{ut>alus  {tain. 

226.  Parthian  Empire  d 
founded. 

230.  Death  of  Dio  Ca&sius.  tht  Greek  historian  of  Romt-. 
235.  Alexander  Sevnenia  sUtn.    Maximinus,  a  hrrdgman. 

249.  Cotha  inviule  Uw  Ronuui  Brapmw  drfnil  and  kD  «fe* 

emperor  Deciua.  ^  _    ^ ,  _ 

2S9.  The  Persian*  talce  Valerian  prteMr  aad  my  BHI  dhe. 

261.  The  Persians  tajitur*-  Antioch. 

268.  GcmianB  in\;idc   It.ily.     Claulms  dcf&its  the  Gothi. 
Persians  in\'adc  Asia  Minor.    Odcanthus  and  Zenobia 

290.  Death  ol  Plotimia.  NcoptatoniD  pUloaoiibar.  MKhor  of 

the  '  Enneads.' 

272.  War  with  Zenobia,  queen  of  the  East. 

273.  Longinus,  philoiopbcT  and  counsellor  to  Zenobia  put  to 
death  by  Aurelian. 

274.  Aurelian  sulxlues  Zenobia;  ^clds  Daria  to  the  GotM. 
204.  Diocletian  and  Maxintinus  joint  empcrora.    The  aeoood 

Rcvnan  embasay  reaches  China. 
7R7.  The  Colts  or  Franlcs  aettle  on  the  left  bank  of  the  Rhine. 
292.  Oa.cr:u5  and  Constantius  become  coadjutors  to  Dio- 

detian  and  MaTimtniw    The  Roman  empire  dividod 

into  four  puta. 
297.  Siege  of  Alexandria. 

James  J.  Walsh, 
Author  of  ^The  Thirteenth  Greatest  of  Cen- 
turies.^ 

THIRD  ESTATE.   Sec  Tiers-Etat. 
THIRD  ORDER.  -  See  Tertiaries. 

THIRD  PARTTBS.    See  Votb.  Votem, 

Voting. 

THIRD  RAIL.   Sec  Electrical  Terms. 

THIRD-RAIL  SYSTEM,  in  electric  rail- 
way construction,  a  method  of  supplying  trains 
on  an  electric  railway  with  current  sent  through 
a  conductor  located  on  ihc  track  and  termed 
a  third  rail.  Being  the  first  electric  sy.stcm  for 
handling  heavy  traffic,  it  possesses  unusual  inr 
terest  In  starting  a  traia  oi  five  cars  by  ele^ 
tridty,  from  500  to  1,200  amperes  are  required. 


If  such  currents  were  passed  throui;h  :i  trolley 
wheel,  very  c-xccs.si\i-  .imiiiir  would  he  rauscd, 
due  to  the  fact  that  the  wheel  tOMches  the 
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wire  at  only  one  point.  Tlw  eootact  surface 
is  not  soActent  to  carry  Ab  current,  and  bum* 
in^  of  the  wbcel  and  trolley  wire  would  resolt 
W  ith  a  sliding  shoe,  however,  instead  of  a  stn- 
K'li'  \yi  ml  of  contact,  there  is  a  surface  .ihout 
SIX  inchts  long  by  two  inches  wide,  ami  tuo  of 
these  ill  use  at  oner  umlcr  nortn.il  iciihIuuids. 
The  third-rail  N.\>tfm  iliticrs  from  ihi-  ordinary 
trolley  road  unl^-  in  detail,  the  principle  of  oper- 
ation being  similar.  These  details,  however,  arc 
such  as  to  make  possible  UiC  application  of 
electric  traction  to  heavier  trains  than  has  bees 
found  practicable  with  the  overhead  trolley, 
and  the  system  has  thus  broadened  the  field  for 
the  application  of  electricity  to  rnilv.  iy  wnrk, 
so  as  lu  briii^  it  into  sncci-Nsful  cuiiipcliiion 
with  steam  for  the  hcavicNt  classes  of  service. 
The  reasons  for  its  general  adoption  on  ele- 
vated roads  were  on  account  of  the  advantagct 
pcrtiliar  to  electric  traction  itself,  n.inuly: 

t.  Knluitiiin  tn  cost  at  power  (or  tundlinx  Uaioa. 

2.  lncr«Me  is  p—antr  Mfwllmg  cap»aty. 

X  A  tervKa  mors  AUractavw  to  the  jmUic  gmtnlif. 

The  redaction  in  the  cost  of  power  is 

taincd  largely  from  the  fjeneration  of  power  in 
a  single  central  steam  pl.int,  instead  ot  a  ^;rcat 
nmnl  t  r  ><{  smaller  plants,  as  wiih  the  sti  am 
locomotive  system.  On  this  point  of  economy 
the  fuel  bill  is  one  of  the  large  items  in  the 
operation  of  a  railroad.  With  steam  locomo> 
tivcs,  sodl  as  were  formerly  used  on  the  Chi> 
cagO  cle\'atcd  roads,  the  only  fuel  availaMc  cost 
in  the  nciKhl>orhoc)d  of  $J.."<0  to  $5.5()  nir  ten. 
whereas,  in  the  m<  dcni  power  house,  designed 
for  cltctric  nnl\v.i\  v\stiiii>.  co.il  raiikrnik;  from 
$1  J"'  u>  $1  7s  a  Ion  was  fmrticd  wnh  miiro 
success  dunuK  the  period  of  low  prices  for 
Ccal.  NMien  to  this  is  added  the  enormous  loss 
in  radiation  from  a  large  number  of  steam  loco- 
mtitives,  exposed  as  thev  arc  in  running  over 
the  line  of  the  road,  ana  we  compare  this  with 
die  rdativrly  small  loss  experienced  with  a 
well-constructed  stationary  hoilcr  plant,  it  is  not 
snrprisinu  that  the  cost  for  coal  p*  r  car  mile  on 
thi-  l  invric  railways  in  (liicaRo  is  aUnit  one- 
thjrd  the  cost  per  car  mile  ivith  steam  loco- 
motives. The  comparitOQ  it  particularly  favor- 
able in  Chicafto  on  account  of  the  abililv  to 
obtain  a  very  cheap  grade  of  coal  directly  from 
the  Illinois  and  Indiana  coal  fields.  In  New 
York  and  other  eastern  cities,  this  difference 
is  not  '<>  urcat,  as  coal  delivered  at  those  points 
is  necessarily  higher  in  price  on  .iccount  of 
larger  freij^t  charges.  Besides  the  saving  in 
the  coal  bili,  there  is  a  further  gain  by  the  use 
of  large  oompotmd-condrnsing  engine  units. 
These  larfte  steam  units  having  a  comparatively 
steady  load.  devek>p  power  witfi  a  very  much 
lr)\M  r  steam  consumption  than  the  small  enj^ines 
of  .t  locomotive  with  th<  ir  constant  startmi:  and 
slopping;,  .itw!  consii|ii(iu  cooling  cii  <\liiid(rs, 
etc.  Another  item  m  whu  li  a  coiisiderahli  sav- 
ing i*  made  IS  III  the  cost  ot  repair"*  and  re- 
newals to  the  motor  equipment  as  compared 
with  lor«>motives. 

The  second  advantage  —  increase  in  capacity 
for  bandlin«  passengers —>  it  due,  ftnt.  to  the 
fact  that  ulth  electric  motors  a  much  higher 
fate  i'i  aoelrration  ran  l>e  i4itamrd  in  ttaning 
trains,  th<  rct>y  inert  asuig  the  averaite  speed 
over  a  given  line  of  road.  The  trains  ran  also 
be  hamfird  with  mi  much  greater  accuracy  and 
pcaasian  that  a  much  stiortcr  interval  u  pcr^ 


laetly  safe,  all  of  dieac  direct^  coaifilMiinK  la 
the  and  of  cnmicr  capacity. 

Tlie  thira  Item— tervsee  more  attractive  to 

the  public  generally  —  is  proved  by  the  facts  of 
(he  absence  of  smoke  and  steam,  and  the  great 
reduction  in  noise,  these  Ix  inn  especiulK  impor- 
tant 111  s>-tems  pas«.inK'  thr..n>'h  tht  h<jr:  ..fa 
lar^e  cil\,  .is  is  the  cas,  witli  eU\  i  i  ■!  rojd\ 
In  regard  to  the  use  of  the  third- rail  s>kicm  om 
intcrurban  roads,  the  same  Rancral  comider- 
ations  apply  as  to  the  eoonomy  of  opcnuion. 
except  that,  trains  being  lest  freqiMnt,  u»  ceoo* 
omy  in  the  power  generation  is  not  so  great  aa 
item.  There  is  another  field  for  the  inird-rail 
electric  r.iilway  system,  which  h.is  N<fn  dc- 
\elo)>eii  by  the  New  York,  New  ILivcn  and 
Hartford  steam  road,  and  lh.4l  is  the  use  of 
light  trains  for  stihurt>aii  and  intcrurhon  serv- 
ice on  many  of  their  branch  lines. 

One  of  the  most  difficult  problems  in  cqpa^ 
Ijing,  an  electric  railway  system  it  the  prafer> 
tinning  of  the  total  capaoty  of  a  power  htioac 
to  the  irendier  of  cars  run.  and  the  suhdivieioo 
of  this  total  capacit>  proper-sized  units  In 
order  tn  determitie  tlus.  ptunts,  it  is  occrssary 
to  tie  .iMc  to  estimate  the  maximum  loads  that 
will  hase  to  lie  carried  during  the  ruUi  hours 
and  tlic  minimum  loads  during  midday  and  mid> 
uigbu  The  maximum  load  does  not  always  de- 
pend upon  the  total  uumlter  of  trains  run,  as  oa 
tone  hues  more  than  half  of  these  trains  wdl 
be  running  Hf^bt  in  one  direction  in  order  to 
carry  the  crowds  hack  on  their  return  or  rice 
\ersa.  In  suhdividin«  the  toi.il  c.ipicits  of  a 
power  li  iise,  it  is  desiraMe  to  base  a  sir^^Ir 
unit  which  will  carry  the  minimum  liK'ht  load 
with  reasonable  economy.  The  load  on  a  power 
house  operating  in  connection  with  an  ele>-atcd 
railway  s^-stem  vanes  not  only  from  a  maxi- 
mum  dunng  rush  boun  to  a  minimum  during 
off  hour*,  hot  alto  momentarih'  during  the  start* 
ing  and  ttOfl|iitg  of  trains,  ihr^e  lYnctuatioat 
being  moit  Violent  when  the  least  numSer  of 


traim  are  in  service  I'nder  the  worst  crodi> 
tions,  this  rate  will  varv  from  JOO  ampem  ta 
4.twn  in  15  seconds,  or  the  revcne.  It  it  neces- 
sary, therefora,  that  all  parta  of  the  tngim 


Digitized  by  Google 


THmLMERE  —  THIRST 


5«7 


jfiimid  be  e^ecially  heavy,  particularly  the  fly- 
wheel, in  order  that  sudden  changes  in  the  load 
should  not  interfere  with  tb«  proper  regulation 

of  ihf  engine  speed. 

The  accompanying  diagram.  Fig.  1.  shows  a 
typital  load  curve  at  the  power-hnuse.  Curve 
A  is  that  of  the  trains  in  service.  Curve  B 
shows  the  additional  amount  of  energy  tor 
hraffnjr  ttir  cars,  with  heaters  only  partly  turned 
on  during  thr  rush  hoiir>i;  while  Ciir\'f  ('  invcs 
ihe  tutal  load  with  ht-atfYs  ivirncd  .  ti  full  dur- 
ing the  rush  hour^  I'hc  hi«h  peaks  of  the 
curve  occur  at  the  ru^h  hourB  oi  iravei. 

The  second  diagram.  Fig.  2,  shows  the  vio- 
lent fluctuations  in  the  demand  for  electrical 
energy  for  op«ratinir  the  trams. 

In  the  third-mil  system  the  use  of  the  ordi- 
nar>-  track  rail  tor  the  conductor  was  larpHy 
.i  in.ittcrof  conxciiicnrc  in  the  first  cti-ic,  as  rails 
were  the  easiest  turni  of  strcl  to  ohtatn  in  rea- 
sonable lengths,  and  their  shape  was  such  as  to 
lend  themselves  to  the  vamous  requirements  of 
attachin;?  bonds,  angle  bars  and  insulating  sup- 
ports    The  value  of  an  ordinary  commercial 
steel  rail  as  an  electric  conductor,  as  conii'arcd 
with  Clipper.  IS  ahotit  lU  or  12  to  1,  with  of 
course  the  additional  disadvantage  against  the 
rail  of  the  necessity  of  the  frequent  bonding, 
,  the  rails  usually  coming  in  JO- foot  lengths.  To 
offset  this  lower  carrying  capacity.  itow«v«r, 
compare  raits  at  $17  per  ton  with  copper  at 
$360  per  ton,  and  it  can  be  seen  that  one  can 
afTord  to  put  in  thv  l.irger  amomit  of  stcc-I  re- 
tjuircd  for  a  vjivcii  ek-ftrical  cajjacity  an<l  still 
}ia\ r  a  u:o(ir|  ni.irLrin  in  tavor  ni  the  rails.  A 
commercial  8U-pound  track  rail  has  a  carrying 
capacity  about  equal  to  an  ^)0,000  centimeter 
copper  cable.  In  purchasing  theconuct  rails  for 
the  extension  of  a  western  railway  line,  they  were 
made  of  steel  of  a  special  chemiral  rompn.-.iiion, 
havitiK  a  highe  r  eieetDcal  carrsinc  capacity  duji 
ihe  ordinary  cbniiiiernal  ^lcc[  rail.     ihe  com- 
pui^itiuu  was  obtained  aitcr  a  series  ot  experi- 
ments conducted  for  the  Manhattan  Railway 
in  New  York,  with  a  view  to  getting  the  best 
pottible  conductor  with  a  composition  of  steel 
that  could  be  successfully  roUed  into  rails.  The 
use  of  this  composition  results  in  a  steel  rail 
so  S"ft  a~-  ti)  hr  unfit  for  ordinars-  rai!\\a>  serv- 
ice. I'Ut  ilu  conduciivuv  i»  raistd  so  that,  cuiji- 
parcd  with  copper,  the  ratio  is  about  8  to  1, 
a»  aisainst  12  to  1  for  ordinai>-  commercial  steel 
rails. 

THTRLMERE,  tli<  rl-mPr,  England,  a  long 
and  narrow  lake  tn  the  mountains  of  Cumlicr- 
land  County,  in  the  centre  of  the  I^ke  District, 
northwest  of  Mount  Hclvellvn,  between  Der- 
wentwater  and  Grasmere.  it  is  three  miles  long 
bv  a  quarter  of  a  mile  wide.  The  city  of  Man- 
chester bo«f?ht  and  converted  it  into  a  reservoir 
for  its  water  siipp!>,  and  the  system.  lie>,uin  in 
1886,  was.  completed  ui  \8fH  at  enormous 
expense. 

THIRLWALL,  therl'wa!,  Connop,  F.nplidi 
prelate  and  historian  :  b.  Stepnev.  Mi(ldlrsex,  11 
Jai'.  17'i7:  <1  Rath  27  Ink'  187.r  He  was  edu- 
cated at  the  (  harti  r  house  and  at  Trinity  Col- 
lege, CamKri<lv:e,  v.liere  he  nbt:iiin  d  a  Fellow- 
ship. He  afterward  studied  for  the  law  and 
was  called  to  the  bar  in  182.^.  Havinj;  ex- 
changed the  law  for  the  church  he  was  ordain^ 
in  1828,  and  some  sTars  after  received  the 
fivingof  Kirby  Underdale.  in  Yorkshire.  Here 


he  added  to  his  pastoral  duties  a  variety  of 
literary  labors.  The  first  of  his  works,  pub- 
lished by  himself  (his  father  had  previously 
issued  a  number  of  essays  and  poems  written 
hy  him  iti  extreme  >outh),  was  a  translation  of 
Schleicrmacher's  'Gospel  of  Saint  Luke,'  to 
whidt  he  prefixed  an  introduction.  This  wot^ 
sqppeared  aaotqruHWsly  in  1&25.  His  next  work 
was  a  translation  of  the  first  two  volumes  of 
Niebiihr's  'History  of  Rome,'  wiili  yXrchdearon 
Hare  (bS2H-31).  Then  followed  the  work  lu 
which  he  chiefly  (-wes  his  reputation,  his  'His- 
tory of  Greece,*  the  first  edition  of  which  ap* 
ptared  in  Lardncr's  'Cabinet  C  vclopa-dia,*  in 
.eight  volumes,  between  1835  and  1H44.  it  was 
well  received,  and  before  the  appearance  of 
Grote'^  histor>'  (the  fir<5t  two  vo!nme>  of  which 
were  published  in  1H46)  was  without  a  rival  in 
the  F.nglish  language.  Grote  himself  praises  it 
lor  the  learning,  sagacity  and  candor  it  dis- 
plays, and  said  that  if  it  had  appeared  >  few 
years  earlier  he  should  probably  never  have 
conceived  the  design  of  his  own  work.  Tn  1840 
Thirhvall  was  presented  by  Lord  ^^elbnurTlc  to 
the  Webb  bishopric  of  Saint  David  .s,  which  he 
resigned  a  little  more  than  a  year  before  his 
death.  He  was  for  a  time  one  of  the  editors 
of  the  ("amhndire  'Philological  Museum,*  and 
during  the  closing  years  of  his  hfe  was  a  mem- 
ber of  the  committee  for  the  revision  of  the 
Old  Testament.  He  was  one  of  the  bishops 
who  spoke  and  voted  for  Gladstone's  bill  for 
the  di'-esiaMisbment  of  the  Irish  Church.  Con- 
sult Perownc,  'Remains.  Literary  and  Theo- 
logical, of  Connop  Thirlwall'  (London  1877- 
R)) ;  Thirlwall.  'Kssays,  Speeches,  and  Ser- 
mons* (ISW));  Stanley,  'Thirlwall's  Letters  to 
a  Friend'  (London  1882) ;  Morgan.  <Four  Bio- 
frrapbical  Sketches*  (1892)  ;  Gark.  <0U1  Friends 
Cambridge  and  Elsewhere*  (1900). 

THIRST,  a  craving  for  water  or  other 

drink.  As  appetite  shows  a  need  for  the  mtn>> 

duction  of  food  into  the  system,  so  thirst  is  a 
sensation  indicating  the  necessity  of  an  in- 
creased supply  oi  water.  This  sensation  is 
referred  to  tlic  throat,  yet  it  ts  not  a  purely 
local  feeling,  but  an  index  of  the  wants  of  the 
tissues  at  large,  for  thirst  cannot  be  allayed 
unless  the  water  swallowed  reaches  the  stom- 
ach, is  absorbed  and  carried  into  the  blood. 
Thirst  mav  also  be  rchevcd  by  the  direct  intro- 
duction of  water  into  blood-vessels  or  by  rectal 
injections  of  it,  or  by  its  absorption  through  the 
skin.  How  long  the  demands  of  thirst  may  he 
successfnllv  withstood  cannot  be  stated  defi- 
nitely, since  humaa  beings  as  well  as  the  lower 
animals  differ  aaottg  themselves,  and  under 
var>ing  dmmistances  of  climate,  etc..  as  to  the 
decree  of  tolerance.  C  ertain  it  is  that  of  all 
sulistanccs  ,1  repiilar  supply  of  water  is  most 
essential  m  the  maintenance  of  life.  If  de- 
prived of  it  for  even  «  or  lU  hours,  greater  in- 
convenience, pain  and  debility  are  suffered  by 
an  individual  than  from  an  equal  deprivation  nf 
solid  fond.  As  thirst  is  but  the  expression  ,,! 
a  dearth  of  water  in  the  lissues,  any  condition 
which  can.ses  a  more  rapid  elimination  of  water 
than  usual  will  increase  thirst.  Such  is  the 
efffct  of  «evere  muscular  exercise,  especially, 
lor  example,  the  exertion  in  a  heated  attnos* 
obere  habitual  with  stokers,  iron-pnddlers.  etc. 
Thirst  is  also  increased  by  certain  articles  of 
food,  excess  of  salt  or  sugar*  for  example:  m 
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fcbcilc  duordcn;  in  severe  diarriKsas  and 
bmorrba^:  Ui  diabetes:  in  acute  ipstritis:  in 

polyuria;  in  certain  forms  of  hysteria,  etc. 

For  allayiuK  thirst  nothinti  is  so  Krau  fiil  a& 
pure  Ck>o\  w.tur.  sipptd  a  hlllc  at  a  iinu  Sweet 
drinks  arc  not  as  ctTcctivc  in  rehcving  ihirst; 
but    the   vcuctaMe  aricl«.   in   oranges,  lemons. 

Scapes,  Itmcs,  etc.,  have  a  tendency  to  allay 
lint,  and  to  lessen  the  desire  for  large  quan* 
Utics  of  fluid,  since  the  add  provokes  an  in- 
creased flow  of  saliva.  Toast-water,  small 
pieces  of  ice,  effervescent  drinks  and  dthite 
phosphoric  acid  alone  or  combined  with  a  little 
an  malic  hitter  are  als<'  of  \aluc.  In  fever, 
cU'an^lli^'  the  inuitth,  and  >\vai>liinK  it  with 
glviiruu.  l>nra.x  ami  water  i>  ul  rnori'  service 
nomciimcs  than  dniUung  Urge  quantities  of 
water. 

THIKTBBNTH    AMENDMENT.  See 

CONSmtmOM    OF   THE    UnitCIi   STATES ;  CON- 

•miinoHAL  Ambndmknts.  Hisvoav  or. 

THIRTEENTH  CENTURY.  I  hn  Fiskc 
in  'The  Beginnings  <>t  Niw  i  rik;l,iii(i'  terms 
tilts  period  "  Thr  ^;lori<)U>  thirteenth  century" 
.  .  .  'a  wonderful  time,  hut  after  all  less 
ncmorable  as  the  culminatiim  of  mcdixva! 
empire  and  mediaeval  church  than  as  the  dawn- 
ing  of  the  new  era  in  which  we  live  to-dsy.' 
J<mn  Morlcy  said,  *I  waat  to  know  what  men 
thought  ana  did  in  the  thirteenth  century — be- 
cause the  thirteenth  ccnturv  is  at  the  root  of 
what  men  do  in  the  ninetcLiiih  century."  l>cc- 
maii  'The  NonBan  Conquest'  calls  it  "The  age 
of  woudcr*  .  .  .  which  wrought  the  body 
politic  of  England  into  a  shape  which  left 
future  ages  nothing  to  do  hut  to  improve  in 
detail."  Frederick  Harrison  in  'A  Survey  of 
the  Thirteenth  Century*  declared  *Of  all  the 
epochs  of  effort  after  a  new  life  that  of  the 
age  of  .-\iiuinaS,  Ro^jcr  Bacon.  Saint  Francis, 
Saint  I.otits,  Giotto  and  Dante  is  the  most 
spinni.il,  the  rni'St  really  in»trtu|i\ e,  ami  iu- 
<lii<l  the  most  truly  philosophical  "  It  would 
Jve  hard  to  find  a  irroup  of  men  so  different  in 
character,  ways  of  looking  at  things  and  in- 
Avidoal  inteifiecttmUty.  so  concordant  in  their 
Ctiiimite  of  a«  ia^rtant  period  uf  history  as 
these  expressions  indicate,  but  similar  apprecia- 
tion might  he  quoted  from  Macaulay,  Green, 
Bishop  Stuhh«i.  larlyle,  Walter  Scott  and  many 
others 

Tlx-  reniuty  has  been  hailed  bv  many  as  the 
Krratcsi  in  the  history  of  htimanitv  N'othinu 
shows  more  clearly  the  recent  change  in  estima- 
tion of  the  Middle  Ages  than  this.  No  phase 
of  httOMn  achievencni  in  the  inteUcctnal  and 
artistic  side  of  man  is  lackintr  in  this  age; 
many  are  represented  by  prodticts  that  surpasa 
all  others.  In  painting  and  sculpture,  in  arcM* 
tecmre.  in  the  minor  arts  anil  rr.ifts.  in  litera- 
ture, III  philosophy,  in  edtu  atioii.  in  soi  lal  work. 
«-\rn  iti  the  buiidiuk'  of  bovpnaU  and  the  mre  of 
the  ailinx,  and  most  surprising  of  all  in  medical 
education  and  surgery,  there  was  a  wonderful 
arromplishmcnt  at  this  time,  the  history  of 
whuh  was  coiKealed  from  us  nntil  coropara- 
livrly  recent  years  by  an  eiuuaieraiion  of  in* 
lert^t  in  classical  aniiqnitv  and  in  the  Renais- 
«aiur  Ju»t  in  proii.  i  ni.n  .i'.  vse  have  become 
drrftlv  iniere»ied  ..mr  more  in  .irt.  archiirciure, 
tbr  ariN  ami  crafts  in  s,u;piurc  at  d  h.md-.ime 

Kililic  hiul'ling«,  in  ihc  home  and  the  city 
auuful,  we  have  IcartKd  to  realise  how  many 


of  the  ideals  we  are  stiivina  for  now  were 
accomplished  marvelousty  in  this  late  mcdicvai 

century  r.cncrations  uhuh  ihrmselves  had 
lost  or  .mpaircd  thisc  h.k'her  inicrtsts.  affected 
to  condemn  this  old  time  It  vsas  >;roupcd 
umouK  I  he  "Dark  Akcs,"  though  we  now  know 
It  to  hav<  I  (.en  in  John  Fiske^  cxpreaeiaa  oat 
of  the  "Bright  Ages.* 

The  central  interest  of  the  ceatttry  asi4  it* 

Geatest  triumph  was  the  Gothic  cathedraJa. 
England  and  Francv  particularly,  but  also  m 
Germany  and  Italy  there  arose  in  the  early  part 
of  the  century  some  of  the  most  beauufsl 
edifices  ever  kiilt  by  man  The  ^cetieratioof 
solved  the  architectural  engineering  problems 
of  these  huge  constructions  with  a^olute  suc- 
cess. The  decoration  of  them  andc  a  luii vasal 
appeal  and  for  sheer  beauty  and  saitahiKty  hM 
never  been  excelled.  The  sculpture  on  the 
facade  of  many  of  these  Gothic  cathedrals  as 
at  .Amiens.  Ch.irlrL-^,  I\!;Mms.  is  amof]^  'bf 
Krratest  plastic  work  in  ilu  lusturs  o!  art  The 
fi>;urc  of  Chris;  over  the  main  dimr  .it  Vmieni 
has  been  declared  the  most  beauuful  presenta- 
tion of  the  human  form  divine  ever  nadfr 
Every  phase  of  cathedral  deeoratiaa  took  on 
the  perfection  off  Its  scdpture.  The  eanrrd 
stone  work,  the  hammered  imn  i,f  ihr  catrs 
and  grilles,  the  very  hinges  and  latches  ui  the 
doors,  the  brass  and  bri  iize  work  in  ronncetion 
with  the  altar,  the  bells,  the  stainc<l  i;Iass.  all 
approached  perfcctitm  so  closely  that  they  have 
been  objects  of  deep  admiration  ever  since 
whenever  men  have  been  profoundh  mtercstcd 
in  the  arta  and  crafts.  The  stained  glass  tm 
never  been  excdied  and  is  still  an  object  of  ^ 
most  reverential  respect,  SOBe  of  it  ttnapproac^ 
able  in  its  beauty. 

All  the  tiitmgs  and  furnishings  of  the  caihc^ 
dral.  even  the  least  obtrusive,  partook  ui  the 
same  surpassing  qualities.  D»rk  comers  were 
not  left  unfinished  for  it  was  the  house  of  God. 
Kvery  detail  was  the  object  of  lovmff  devotiom 
The  needlework  of  the  lime  is  probably  the 
best  in  history.  The  cope  of  Ascolt  (cirrs 
12S0)  is  IcHiked  upon  as  the  most  beautiful  ever 
made  The  church  vf«tments  and  hanginfs 
were  charmingly  u  rki  1  Tb<  i>recious  ves»el» 
for  the  altar  wrere  gems  of  the  metal  workers' 
art,  ijf  exquisite  line  and  form,  delicately 
finished  and  appropriately  set  wiA  jewels.  The 
Ifiuts  hoolcs.  at  wen  as  the  Boohs  of  HenriL 
iisrd  by  the  educated  worshippers,  were  to 
beautifully  illuminated  that  they  have  bees 
marvels  ever  since  and  command  high  pnces 
in  the  auction-rooms.  Manifestly,  there  was 
noibini:  that  the  people  of  the  time  wanted  IS 
do  well  which  the>-  ilid  not  accomplish  with  a 
marvelous  perfection.  Tbetr  dometlie  and 
nnmicipal  furnishings  partook  of  the  aaaw 
cellence.  The  very  ntmsils  In  the  IdtciKa  were 
beautiful  as  well  as  useful  and  the  comhinatioa 
of  the  two  qualities  in  ordinar}-  hfe  has  hecs 
declared  tb.  cliierion  of  cvlrarc  in  the  haans 
of  a  people. 

The  historic  life  of  the  ccninrv  centre* 
around  the  cathedrals  very  much  as  indr  socisi 
life  centred  around  it  in  the  dtice  and  towwk 
Their  education  came  into  existence  as  the  de> 
veloptnent  of  cathedral  schools  and  these  were 
Usually  placed  under  the  rectorNhip  rhe 
chancellor  ut  the  cathedral.    The  Jtu4»a 

erafin.    as    the    univeniiies    wtn  dlki 


Digitized  by  Google 


THJRTBBNTH  CBNTURY 


ftM 


because  they  provided  education  in  so 
many  different  subjects,  grew  into  their 
■KHUm  form  during  the  courses  of  the  cen- 
tury. At  the  beginning  a  few  cities.  Salerno, 
llontpelier.  Bologna  and  Paris  and  one  or  two 
others,  had  rather  important  schools  of  special 
subjects  around  which  various  faculties  gradu- 
ally gathered.  By  the  end  of  the  century  there 
were  some  20  important  universities  in  our 
modtrn  sense  of  the  word  with  large  ui\dcr- 
graduate  departments  and  as  a  rule  the  three 
graduate  departments  of  theolugy.  law  and 
tnedkinc*  The  coarse  of  study  for  undei^ 
graduates  was  summed  up  by  Huxley  in  his  in- 
augural address  as  rector  of  Aberdeen  Uni- 
versity: "I  doubt  it  the  curriculum  of  any 
modern  university  shows  so  clear  and  generous 
a  comprehension  of  what  is  meant  by  culture 
as  this  old  trivium  and  quadrivrnm*  The 
seven  liberal  arts,  as  the  trivium  wdauadnvium 
were  also  called^  constituted  the  undergraduate 
university  studies  of  grammar,  logic  and 
rhetoric,  geometry,  astronomy,  theology  and 
music. 

All  of  these  subjects  were  treated  from  a 
.scientific  stuiuipoiiit  and  these  were  really 
scientific  universities.  The  study  of  the  classics 
as  die  basts  ot  undergraduate  education  (Ud  not 
come  in  twtil  the  Renaissance  time.  Heme 
Huxley's  candid  admiration  for  these  old-time 
uni\ersi!ics  so  that  he  did  not  hesitate  to  say 
that  "their  work  brought  them  face  to  face 
with  all  the  leading  aspects  of  the  many-sided 
mind  of  man."  The  philosophical  teachuig 
particularly  anticipated  many  modern  ideas. 
Matter  and  form  as  the  explanation  of  the 
composition  of  matter  resemUes  the  modem 
physical  chemistry  theory  that  all  matter  con- 
sists of  an  underlying  substratum  the  same  in 
everything  and  differentiated  into  various  sub- 
stances by  the  dynamic  elements  which  enter 
into  it.  The  scholastics  taught  that  matter  and 
force  could  be  annihilated  by  the  power  that 
brought  them  to  existence,  hat  not  destroyed 
hy  any  human  agenqr,  tbis  anticipatiuE  the 
modern  experimental  demonstration  of  the  ui- 
destructibilitv  of  matter  and  the  conservation 
of  energy.  They  faced  the  ethical  problems  of 
mankind,  especially  those  which  concern  social 
relations,  exactly  in  the  same  spirit  which  the 
modern  world,  after  a  rather  long  interval  of 
failure  to  recognize  human  rights  as  superior  to 
those  of  property,  has  come  around  to  again. 
In  wrilifig  on  capital  and  labor  for  our  time 
Pope  Leo  xni  mioied  tibe  etfucs  of  Saint 
Th<  >ni:is  Aciuinas,  drawn  up  more  than  six  cen- 
turies lie  lore. 

The  numbers  in  attendance  at  the  universi- 
ties at  the  end  of  this  centur>'  were  probably 
larger  in  proportion  to  the  population  of  the 
various  countries  than  at  any  time  in  the  his- 
tory of  education  down  to  our  own  day.  The 
universities  of  Bologna  and  of  Paris  had,  dur- 
ing the  last  quarter  of  the  century,  more 
students  than  any  univtrsity  of  modern  times. 
Oxford  and  Cambridge  were  more  numerously 
attended  than  at  any  time  afterward.  Some  of 
the  students  were  boys  of  12  or  13  but  gradua- 
tion was  earlier  than  with  us  as  it  is  still  in 
most  foreign  oounlriea.  On  the  other  hand 
many  mature  students  remained  at  the  univer- 
sity for  years  listening  to  a  favorite  professor 
or  working  up  some  special  theme.  The  literary 
output  of  the  universities  in  philosophy  and 


thcHjlog)'  as  well  as  from  the  graduate  depart- 
ments generally  was  extensive.  Original  work 
was  encouraged,  though  it  was  the  subject  of 
severe  criticism.  Groups  at  various  universities 
were  engaged  in  encych^edic  research  and 
publication.  A  series  of  summmt  of  knowlcikEe 
in  nneral  and  of  special  departments  was  made; 

The  discipline  of  the  immense  numbers  of 
students  represented  a  problem  which  was 
solved  by  sharing  disciplinary  regulation  with 
students  committees  chosen  by  the  Nations, 
that  is,  the  organizations  of  the  students  from 
particiUar  parts  of  Europe  in  attendance  at  the 
university.  The  Nations  were  fraternal  unimis 
^irfudl  helped  the  student  when  he  first  came 
to  the  university  to  orient  himself  and  gel 
settled  for  his  university  work.  They  protected 
students  against  impositions  and  furnished  in- 
formation with  regard  to  courses  and  pro- 
fessors. Many  of  the  features  of  modem  lifa 
at  oar  universities  were  thus  anticipated.  Initia- 
tions acconpanted  bgr  faaiiag  wera  common 
practices  and  the  Nadons  provided  recreation 
of  various  kinds.  On  the  other  hand  when 
students  were  ailing  or  when  remittances  from 
home  were  delayed  by  the  vicissitudes  of  the 
times,  help  was  provided  and  students  were 
tided  over  crises  in  their  affairs.  A  number  of 
abases  crept  into  tmiversity  life  tfarou^  these 
organixations  and  conflicts  between  town  and 
gown  are  noted  before  the  end  of  the  13th  cen- 
tury, but  it  was  later  in  the  historv  of  univer- 
sities that  these  became  so  intolerable  as  to 
demand  correction.  In  the  early  histor>'  of  the 
universities  the  students  were  as  important  a 
factor  at  least  as  the  faculty  and  new  imiver- 
sities  were  often  foOnded  by  the  wttbdnwal  of 
dissatisfied  students  to  some  other  town. 

The  graduate  schools  were  the  most  im- 
portant departments  of  the  universities.  In 
theology.  Saint  Thomas  of  .A,quin  or  Aquinas 
has  been  an  authority  ever  since  and  the  con- 
tributions which  he  made  to  philosophy  have 
heea  the  subject  of  enduring  interest  There 
was  a  migninceiit  development  of  law  duougli- 
out  the  various  countries  and  a  corresponcnnK 
evolution  of  the  teaching  of  law.  Canon  law 
particularly  was  taught  with  a  scientific  thor- 
oughness unequalled  before  and  unsurpassed 
since.  It  became  the  basis  of  all  European  law. 
The  medical  schools  are,  however,  the  special 
surprise  for  our  time.  Early  in  the  centuty 
4he  Emperor  Frederick  II  nuide  a  law  for  the 
Two  Sicilies  requiring  stodents  of  medicine  to 
^MSid  some  diree  years  at  tfie  tmiversity  pre* 
hminary  to  their  medical  studies,  and  then  four 
years  at  medicine,  followed  by  a  year  of  prac- 
tice with  a  physician  before  they  were  allowed 
to  practise  for  themselves.  That  is  a  modern 
standard  re-established  but  recently  after  a 
long  interregnum.  Salerno,  the  first  university 
medical  school,  set  the  example  in  teaching  and 
insisted  on  the  employment  of  the  natural  means 
of  cure,  fresh  air,  water,  diet,  exercise  and  oc- 
cupation and  diversion  of  mind.  These  are  all 
emphasized  in  the  famous  Reffimen  Samtatij 
SalcrHitMium,  issued  at  Salerno  about  the  be- 
ginning of  the  century  and  published  in  some 
300  editions  since  the  invention  of  printing. 
It  was  the  most  read  popular  bock  on  medicine 
for  centuries,  republished  many  times  even  in 
the  last  century.  The  textbooks  in  surgrry 
extant  from  this  time  have  been  a  revelation. 
The  surgery  of  the  four  masters  of  Salerno 
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who  cvllabonted  in  the  work  miite  after  Um 
modem  fcthion  of  textbook  wrttinR  it  turprit- 

iiiK  in  its  .mticipation  of  modem  suiTfery.  W'c 
have,  bfiiilcs.  ihc  huak  of  Thcodoric  of  Lucca 
and  ot  Briifin  of  LonRoburpo  as  well  as  of 
VVilliam  of  Salicct,  Lanfranc  and  Mondcville. 
In  these,  anaesthesia, —  through  mandrake  and 
opium, — antitrpeis  by  the  use  of  stronK  wine  — 
mey  hOMtud  of  union  by  fint  intention  —  and 
a  Rreat  numy  of  the  operations,  especially  a 
whole  series  of  intra-abdominal  and  intra* 
cranial  operations,  .ts  well  as  many  instruments 
and  modes  of  tie.utncnt  considered  to  he 
modern  arc  dcscnhcd  In  the  large,  v<  ry  wtll- 
planncd  hospitals  of  the  time,  with  finely 
organized  nursing,  many  operations  undreamt 
of  ia  the  intervemw  oentniies  until  onr  gco* 
cratiott  were  mtce^fnllr  nccompHdied,  not 

merely  as  rmcrvcnrv  intervenlioiU,  bttt  tO  ttVC 

suffering  ami  jimloiiy  life. 

The  namc^  i>f  the  teachers  in  these  gradu- 
ate schools,  AUtertus  Magnus,  Thomas  Aquinas, 
Roger  Bacon,  Honaventnre,  Duns  Scotus  and 
Alexander  oi  Hales,  are  probably  better  known 
dnn  any  group  or  teadtiert  in  Mttory.  In* 
stead  of  losing  prrstipc  in  the  course  of  time 
they  have  gained  repute  in  recent  vears  with 
increase  of  interest  in  the  me(li;e\Lil  period 
Albcrtus  Magnus  is  the  only  sehohir  in  history 
with  whose  name  the  adjective  great  h;is  heconie 
incorporated  as  if  it  were  a  family  name.  He 
was  a  man  of  the  widest  nitereils,  intent  on 
testing  all  knowledge  carefuQjr.  Humboldt 
pointed  out  how  nradh  he  knew  about  physical 
geography.  ph\sics,  clirnntolotrv'  and  the  physiol- 
ocv  ol  plant-..  Mr\(r  tliL-  historian  of  botany 
declared  "No  botanist  who  lived  before  Al- 
bcrtus could  be  compared  with  him  tmless 
Theophrasttis  with  whom  he  was  not  aCQindlrtcd* 
and  after  him  none  has  studied  plant*  so  pro- 
foandlT  until  the  time  of  Conrad  Gesner  and 
r.-vsalpino "  AlKcrf  discussed  scientificany  the 
Milky  Way  and  its  siKnificance,  tlie  irregulari- 
ties in  the  moon's  surface,  lunar  rainliow>i, 
various  kinds  of  refraction  and  man^'  other 
problems  supposed  to  be  modem.  His  great 
pupil  Aquinas,  adopting  Aristotle,  laid  down  the 
metaphysical  principles  which  are  now  coming 
to  be  recognized  as  fundamental  ideas  in  the 
physical  and  social  sciences.  Hence  a  great  re- 
\i\.'.l  of  vimly  of  hi^  works.  Even  more  im- 
mediately interesting'  than  these  to  the  modern 
world  is  Roger  Hacon.  the  international  cele- 
bration of  whose  700th  birthday  attracted 
so  mweh  attention  at  Oxford  In  Jme  1914. 
Bnron  probably  invented  gunpowder,  suggested 
that  explosives  might  be  used  for  motor  ptir- 
poses,—  l>oats  ruTininir  without  oars  or  sails 
and  carriapt  s  uiihctit  horses, —  discussed  he 
theor\  ol  !' iisc^.  declared  that  mnthematii--  and 
experiment  were  the  two  important  factors  for 
advance  in  science;  anticipated  modem  ideas 
as  to  Biblical  revision,  insisted  on  the  value 
of  Greek  and  Hebrew  for  education,  declared 
that  light  travel";  with  npprrcinf'le  v-elocit^'  and 
spoke  with  a^^'-umnce  of  aviation  If  is  clearer 
than  ever  tmw  why  the  people  of  hi":  time  railed 
him  Doctor  AdmiraHlis.  the  admirable  teacher. 

A  feature  of  13th  centur>'  education  most 
interesting  for  our  time  is  the  feminine  educa- 
tion of  the  |)eriod  At  Salerno  In  southern  Italy 
women  were  enrrniraired  to  study  even  medicine 
during  the  12th  century  and  the  department  of 
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women's  diseases  was  in  thatr  chaise.  We  haat 
many  licenses  to  practise  medicine  in  the  IW 

Siciles  granted  to  women  at  that  time  still  ex- 
tant. .'\t  Bologna  at  the  end  of  the  12th  rer.tarr 
the  daughter  of  Imerius  the  great  teacher  of 
law  U-came  an  instructor  in  the  law  trbool 
All   of   the   Italian   universities   had  woown 
teachers  on    their    suff.  The  onfonanaie 
Hdoise  and  Abclard  Incident  at  Paris  ssass 
to  have  given  a  serious  setback  to  feomme 
edtication  in  the  universities  of  the  wevt  of 
Ivurope,  hut  in  Italy  the  custom  e-ta^ll^h<d  m 
the  1 3th  continued,  and  there  have  been  woowa 
protessors  at  the  IIAliaa  HBisawltks  every 
century  since. 

The  literature  of  the  century  is  the  proof 
of  the  intellectual  quality  of  the  time,  tor  it 
was  not  only  great  but  widely  read  Its  \^hx 
will  be  best  recognized  from  the  fact  that  prob- 
ablv  well-read  people  know  the  x^orks  of  thr 
13th  century  K(  ttcr  than  of  any  other,  excep* 
their  own,  though  they  are  often  not  quite  con- 
scious of  the  fact,  not  having  noted  die  date^ 
The  enduring  work  of  the  time  begins  with  the 
Arthur  legends  put  into  fine  literary  form  by 
Walter  Map  or  Mapes,  just  as  the  ci-nt\ir^,  Kp- 

frins.  To  him  we  owe  I,ancelot  •!  ike  I'an* 
tandsome.  an<l  like  Hector,  brave.*  but  with  * 
fault  that  makes  him  cveti  more  apju  iling.  mj 
that  probably  he  is  the  most  interesting  dtarm:- 
tcr  of  fiction  ever  created  Then  came  the 
ballads  of  the  Cid  in  Spain,  followed  fay  the 
Kibdungenlied  with  the  Meistersingers  and 
Ifimiesingers  and  then  the  Troobadoarv  and 
Troineres  with  the  Romance  of  the  Ro>e 
and  Ri  nar»l  the  Fox  in  what  we  call  FrUiice. 
and,  finally,  the  Trovatori  in  Italy,  cul- 
minating in  Dante  who,  the  irreatc*t  of 
the  Trovatori,  was  just  ready  to  wnw 
what  has  often  been  prodaimed  the  gret 
est  poem  of  all  literature,  as  the  ccntary 
closed.  Such  other  writers  as  NUlehardoum. 
Joinville,  Matthew  of  Paris,  the  earliest  en- 
cyclopedist>,  \'incent  of  Beaiivais,  Thonvas  ot 
Cantimprato,  Bartholomew  the  l.nglishman.  aod 
such  works  as  that  of  William  of  Durandas 
and  Jacobus  de  Voragine  of  the  (tolden  Legend, 
art  perennially  Interesting.  The  century  has 
also  the  greatest  of  the  Latin  hymns,  the  'Dies 
Ir«,*  the  'Sftabat  Mater.*  the  marx-elomir 
beautiful  relitrions  poetry  of  Saint  Francis  bnn- 
self,  of  Saint  Thomas  .\r|iiinas.  of  Bernard  of 
MotlaiK  and  oi  Saini  Bnna\entiire 

The  centurv-  saw  the  pobhcatioo  of  what 
must  l>e  considered  the  first  of  encytdopcdias 
Vincent  of  Beauvais,  trader  the  patronage  e^ 
Louis  IX.  with  (he  aid  of  a  great  many  ynaof 
assistants  of  the  T>ominic3n  Order  who<<  ex- 
penses were  generously  defrayed  by  the  tng. 
was  enabled  to  gather  an  immense  amount  i  • 
information  Tor  his  time.  In  spite  of  the  dif- 
ficulty of  hand  transcription,  his  work  extendi 
to  over  50  of  our  volumes  octavo.  The  matter 
is  well  chosen  and  of  wide  mteres^  and  dkr 
surprise  is  how  man^'  things  suppoised  fc  V 
much  more  modern  in  human  knowledge  irt 
to  be  found  in  Vincent  Pacel  declared  •Ar 
reading  of  the  work  eaMly  liccomcs  ah^or^mw* 
The  ccnitirr  provided  a  magnificent  <<ries  "  ; 
contribnliotw-  h\  <  xplorrrs  to  the  knowledn'  p' 
the  world  at  tliat  time  Travelers  in  the  >e»r 
and  the  Far  East  told  the  Stories  of  hem  o'hc 
people  lived  and  their  books  still  extant  denica- 
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stnte  what  excellent  observers  thev  werr.  The 
gmlest  of  fhese  exfilOTcrt  was  Mareo  Polo, 
whose  luifne  was  for  so  long  a  1)y-word  for 
fredulity  and  tendency  to  exainceration.  who 

proves  now,  like  Hcrt>dotu«:,  to  have  had  a  hasis 
of  real  truth  for  all  that  he  told     He  visited 
[he  Christian  kingdom  of  Ahyssinia  as  wi  ll  as 
China  and  nearly  all  the  world  between  He 
told  of  Bnrmah,  of  Siam.  of  Cochin  China,  of 
Japan,  of  Java,  of  Ceylon  and  India  and  he  had 
Beard  interesting  accoams  M  the  ooaM  of  Zan> 
sibar  and  distant  Madagascar  and  at  the  oppo- 
site end  of  the  world  of  Siberia  and  the  shores 
of  the  Arctic  Ocean.    Colonel  Yule,  a  modem 
authority  on  the  literature  of  travel,  can  scarcely 
find  words  to  praise  Polo  enough.   There  were 
oianjr  other  famous  travelers  whose  works  have 
come  down  to  us  from  tfie  eentui^  and  are 
repuUlsheRl  in  T«cent  years.  Priar  John  of  Car- 
pini  went  on  a  misskm  to  the  Tlitar  emperor  of 
the  time,  across  the  Ura!  Motmtains  and  River, 
pa<;t  the  northern  part  oi   the  Caspian  Sea, 
::CTn^<  t!i''  Jaxarti-s.  aU.mc;  the  Dzunenriaii  lakes 
to  the  Imperial  camp  near  the  Orkhon  Kiver. 
Fkiar  William  of  Rubrtdc  of  Rubmquis,  the 
acsaoRt  of  whose  travels  was  printed  by  Hafe- 
hqrt  in  liis  collection  of  voyages  at  die  end  of 
the  16iTi  centurv',  went  even  further.    Some  of 
his  r)b>iervaiinn<,  a";  for  instance  on  Chinese 
writinfcT,  arc  siirpri^itiL'  ffioncrh.  hut  he  has  many 
details  of  Asiatic  nature,  ethnoeraphy,  manners, 
morals,  commercial  customs,  that  were  true  to 
life.     Friar  Oderic  a  little  later  traveled 
throagli  India  afid  then  throogh  China  to  Nan> 
kin  and  Pckinp,  reached  the  Great  Wall,  en- 
tered Tibet  and  appears  to  have  visited  Lhasa. 
Sir  John  Mandeville  fISth  ^eIltll^^  )  l^orrowed 
much  from  him,  as  well  as  from  the  Praemon- 
Stratensian  monk  Hayton.    Most  of  the  men 
iHiotbua  wandered  in  distant  lands  weregrsdn- 
stes  of  die  universities  of  the  time  and  while 
they  were  credulous  with  regard  to  what  they 
heard,  very  much  as  Herodotus  himself,  they 
could  he  absolutely  depended  nn  for  informa- 
tion with  regard  to  things  which  they  them- 
selves had  seen. 

Besides  the  intdlectuaJ  education  whtdi 
cane  in  the  cathedral  schools  and  their  develot>- 
ments  at  the  universities  there  was  a  great 
phase  of  popular  education  along  artistic  lines 
which  was  initiated  in  the  midst  of  the  build- 
ing of  the  cathedrals.  Most  of  the  beautiful 
things  in  the  great  Gothic  churches  were  made 
by  wDiiancn  of  the  little  mediaeval  towns  in 
Which  they  were  halU.  None  of  these  had 
more  than  a  few  thousand  and  proljably  did 
not  avcra>;e  10,000  inhabitants.  Somehow  ar- 
tistic artisans  to  do  all  the  beautiful  work  de- 
manded were  found  and  there  was  the  popu- 
lar taste  to  afipredate  and  the  diffusion  of  lib- 
eral education  to  patronize  and  encourage  the 
making  of  such  beautiful  things.  There  are 
receipted  bills  for  the  paj-ment  to  villape  black- 
smiths and  village  carpenters,  for  iron  and 
woodwork,  which  we  now  rank  as  artistic  mas- 
terpieces. Practically  all  the  decorations  and 
fittifigs  of  their  cathedrals  were  executed  by 
the  townsmen  themselves  and  even  their  belb 
and  stained  glass  were  made  at  home,  not 
brought  from  a  distance  Trausportatinn  difTi- 
ailties  threw  them  b.-ick  on  tbenisel\es  and 
compelled  terbiiiral  devel(jpment-.  while  trans- 
portation facilities  in  our  time  have  had  an 


opposite  efTcct.  To  secure  the  making  of  such 
beautiful  things  there  had  to  he  a  stalled  and 
well-trained  grevp  of  artiaatts.  There  has 
probaMy  never  been  a  time  whan  tiie  arts  and 

crafts,  in  our  modem  sense  of  that  term,  have 
been  so  appreciated  and  cultivated.  In  this 
culture  the  working  classes  were  probably  the 
most  important  factor.  Technical  training 
vtras  provided  by  the  guilds.  Boys  were  ap- 
prenticed to  trades  and  crafts  of  various  kinds, 
and  after  fonr  or  five  years  of  training  became, 
journeymen  and  traveled  from  place  to  place 
to  learn  the  secrets  and  customs  of  their  craft 
in  the  various  regions,  .'\fter  two  or  three 
years  of  this  on  the  presentation  and  accept- 
ance of  an  example  of  their  work  called  a 
masterpiece — this  is  where  this  old  luurlish 
word .  oemes  from  —  they  w%re  admitted  aa 
master  workmen  into  the  guild.  This  repre- 
sented a  degree  in  technics.  The  guild  training 
was  practically  a  technical  .school  and  as  the 
guilds  existed  everywhere  opportunities  for 
arts    and    crafts    education    aboun(le<l  Any 

Sowing  youth  who  had  taste  or  talent  for  any 
rai  of  artistic  work  could  easily  secure  me 
opportunity  for  its  developneat  and  then,  more 
important  still,  obtain  nie  chance  to  do  his 
work  in  conditions  where  cncouraKcment  and 
.appreciation  would  come  to  him  In  England 
art  the  end  of  the  Middle  Apes  there  were  30.0()0 

fuildj  (Toulmin  Smith),  the  county  of  Nor- 
olk  alone  having  900,  the  small  town  of  VVy- 
MMnndham  having  11  still  known  by  name.  One 
of  diem  possessed  a  guild  hall.  All  die  gullda 
of  the  town  arc  said  to  have  been  "well  en* 
dowed  with  lands  and  tenements."  In  Bury 
Saint  F.dmuiids,  SutTolk,  there  were  23  ^.iuilds; 
Boston,  Lincolnshire,  had  14  of  which  the  titles 
and  particulars  are  known  and  London  had  a 
huge  mmbcr.  The  gwld  had  iacrcaaed  in  mim- 
ber  greatly  from  the  13th  oentary  but  there  is 
definite  evidence  that  most  of  the  important 
guilds  in  existence  in  England  at  the  end  of 
the  ISth  century  had  been  in  cxisiencc  for 
several  hundred  years.  During  this  time  they 
had  accumulated  very  large  amounts  of  money 
and  invested  funds  of  various  kinds,  not  so 
much  from  the  fees  paid  by  their  members  as 
from  lKf|uests  of  various  kinds  made  to  them 
because  it  was  felt  that  they  were  doin^i  iircat 
good  work.  Unfortunately  it  was  this  accumu- 
lation of  money  that  led  to  their  legal  destruc- 
tion,  dioogh  a  few  of  the  London  guilds  which 
were  spared  in  the  time  of  Heniy  VIII  on  die 
plea  that  they  weire  trading  or  secular  assoda- 
tions  and  not  religious  organizations  have  at 
the  present  time  an  income  of  over  $.sO,000 
j)er  year  each.  The  old  guilds  were  trades 
unions,  social  clubs,  insurance  societies,  civic 
organizations,  popular  entertainment  commil- 
tces»  but  withal  refigious  sodalities  enforcing 
fnliihnent  of  rdigions  duties  yet  not  permit- 
ting the  clcrtry  to  hold  office  or  dominate  policy. 

The  social  history  of  the  time  is  its  most 
interesting  feature  for  our  era.  The  beginning 
of  the  period  saw  the  rise  of  the  two  great 
mendicant  orders,  the  Begging  Friars,  the  Fran- 
ciscans and  Dominicans.  A  world  so  deeply 
intent  on  commerce  as  to  give  rise  to  Hansa 
and  tbc  L'reat  Italian  commercial  cities  ■  was 
atTorded  the  ex.ample  of  two  large  bodies  of 
men  who  took  voluntary  poverty  for  their  lot 
so  as  to  be  free  to  do  better  things  in  life. 
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The  comiiif:  of  the  Friars  in  such  an  aye  pro- 
duced a  deep  impression,  Saint  Francis  is  one 
of  the  most  lovablr  men  of  all  history.  A  young 
mail  viho,  daring  convalescrnce  from  a  severe 
tllncM,  IniiH  in  Dean  Stanley's  words  that 
"the  worid  todln  very  Afferent  when  viewed 
frf)m  th<  horizontal,*  RCts  up  from  it,  resolved 
that  (111-  f.iscination  of  trifles  shall  not  obscure 
the  K'xitI  thiiiys  of  life  Hf  proceeded  to  for- 
get all  aliout  himself  and  his  ner:>onal  interests 
and  found  that  all  the  world  licgan  to  think 
of  htm.  He  got  so  close  to  the  heart  of  nature 
that  it  ia  not  snrpriaing  that  we  have  legends 
that  the  birds  and  the  fishes,  and  even  the 
wolf  of  Gubbio  harfaaned  to  him.  He  gathered 
around  him  a  group  of  men  forever  famous 
for  their  abM^lute  simplicity  of  life  and  fur 
their  refusal  to  let  selAsh  motives  rule  them  in 
any  way.  Such  a  ^hfe^  might  seem  too 
ideal  to  have  any  practical  influence  over  man* 
kind,  and.  al)Ove  all.  too  mystical  to  make  any 
appeal  except  to  a  mediscval  world,  yet  literally 
dozens  of  lives  of  Saint  Francis  have  been 
written  in  our  very  busy  practical  .ige.  Prol>- 
ably  nc^er  since  his  own  time  has  there  l^een 
so  many  people,  and  aliovc  all  so  many  whose 
opinion  is  of  value,  ready  to  proclaim  Saint 
Frandt  one  of  At  most  wonderful  characters 
of  htnnanity  as  in  oar  era  of  crowded  interests. 
The  love  ft>r  I^dy  Poverty  of  the  "little  poor 
man  oi  God."  as  he  loved  to  call  himself,  has 
appealed  to  all  religious  and  poetic  ^ouls  ever 
since.  No  wonder  tliat  Dante  has  made  such 
a  brave  figure  of  him  in  the  *  Divine  Comedy.' 
and  placed  beside  him  as  equal  in  influence  and 
power  tfie  great  foinnkr  of  Dominicans. 

The  dev(li>pment  of  hospitals  in  the  l.'^th 
ccntory  ha>  Keen  the  snliject  of  much  study  in 
the  modern  time.  V'irchow  particiilai  1>  has 
shown  that  there  was  probably  scarcely  a  town 
of  .=i.O(X)  inhabitants  or  more  in  Germany  which 
did  not  have  a  hoafiitaL  He  attributes  this 
great  development,  more  marked  even  in  other 
countries  than  in  Germany,  to  Pone  Innocent 
III  who  foundeil  "the  hospital  of  the  Santo 
Spirit!)  by  the  old  bridffc  across  the  Tiber  and 
blessed  and  dedicated  it  as  the  future  centre 
of  a  univcfsal  humanitarian  organization.*  Pope 
Innocent  swnmaned  Guy  of  Montpelier  to  RomCt 
having  heard  tliat  he  was  in  charge  of  the  best 
organized  h()spital  of  the  time,  built  SantO 
Spirito  under  his  direction  and  then  when 
bishops  comi  to  Kiifne.  as  they  had  at  rrtniiar 
intervals,  he  commended  the  hospital  of  Santo 
Spirito  to  tbeir  Stn^y  ttid  reconmunded,  where 
it  was  virtually  a  command,  that  there  should 
he  a  hospital  as  far  as  possible  like  tliat,  aC- 
cnrditik'  to  conditions  in  each  locality,  in  eyerf 
diocese  in  the  world  Many  of  these  hospitals 
were  beautifully  built  .Municipalities  con- 
structed them  for  their  citizens  and  they  were 
pubhc  buildings,  part  of  the  scheme  of  the 
city  benattfttl  which  so  many  mcdia:val  cities 
dierished.  In  smaNer  places  hospiuls  were 
often  built  by  the  nobility  and  Virchow  has 
ra1le<l  atteniion  t<i  the  numlter  of  them  con- 
«trn;  led  iitider  tbi  patronaKe  of  the  familv 
to  which  Saint  I-.li/  iKeih  of  Hungary  belonged. 
Her  hospital  at  Marburg  not  far  from  where 
the.  beautiful  chunh  f  rei  ted  in  her  honor  a 
few  years  after  her  de.ith  now  stands,  w.is  a 
model  for  ottiers.  The  lK>i>pital  ia  Siena*  added 
to  (14th  ccntuiy)  in  memoiy  of  Saint  Catb- 


icsimnnr 

erine,  was  another  centre  of  charitable  nl^ 
encc.  The  sister  of  Saint  Louis  of  Frvcr. 
Marguerite  of  BottrgO|nie.  Iniilt  a  Uaatttsl 
hospital  at  Tonncrrc;  wmch  Violkt  Ic  Doc  ku 
figured  in  his 'DicttOMiyol  ArdutKtarc.' Thn  | 
snows  how  well  these  hospitals  soKed  | 

Rroblems  of   hospital   construction   wh:ch  ut 
ave  realized  at,:ain  in  the  mo<lcm  time  TTwrr 
was  a  fine  organization  of  nurxitic  in  ihcv^  bf*- 
pitals  under  the  care  of  rchgiouh  ardcr>  oi 
men  and  women,  espedallv  the  Angustianaa 
How  well  their  work  waa  done  can  he  best 
preeialed  from  the  great  dtnlopuwiit  of  mr 
gery  which  took  place  at  this  time,  for  cot  i  • 
surgery  is  impossible  without  good  boHKtal> 
and  good  nursing     I'nttioti^  of  many  ot  tjint 
hospitals  remain  as  evidence  tor  what  they  wtfc 
U'ith  a  notable  development  of  aodd  snv 
ice  during  the  century  and  the  offoitMO 
afforded  tor  fenfanne  edncatton.  it  is  net  wm- 
prising  that  the  names  of  a  scries  of  women  of 
this  time  arc  well  known,  indeed  thrir  pm:^ 
has  been  growing  ctin'^lantly  in  this  last  grarn- 
tion  just  in  proportion  as  similar  opportuiuUf*  ' 
arc  atTorded  in  this  century     S.tmt  FJizake^h 
of  Hungary  is  probably  the  moat  famous  ud 
the  beautiful  cathedral  enclod  ia  her  howr  a 
Marburfc  wilUn  a  few  yean  after  her  dnk  j 
one  of  Che  handsoant  monuwet»ta  cvar  nstrf 
to  a  woman,  is  the  testimony  of  her  fOMiaMa 
lu  I  heir  atTectionate  regard  for  the  'dear  1 
Saint  F.lizabeth*  (Frau  Heilige  FUvjil^th)  *» 
thc>'  quaintly  called  her  because  she  wa»  \m6  i 
a  wife  and  the  mother  of  four  children  «ba 
though  she  died  at  24,  had  found  line  lo  h 
great  good  work  for  the  poor  around  bcr 
Queen  Blanche  of  Castile,  the  mother  of  Si.r.* 
Louis  of  France,  was  another  wondrrful  mot.'w 
of  the  time     Her  great  son  aitnbvited  all 
be  was  to  his  mother's  training     She  ti 
administrator  of  high  ability  who  lilted  Frun 
out  of  a  period  of  threatened  anarchy  to  fn- 
serve  Ms  Kingdom  for  her  boy,  and  vet  dcdarrC 
that  she  would  rather  see  him  dead  it  br- 
feet  than  know  that  he  had  committed  a  mora, 
sill     Tile  trnat  women  of  the  time  came  oc 
only  on  thrones  but  also  amonfi  the  aad£* 
classes.    Another  mother  of  tbc  time  vAsw 
name  is  recalled  in  veneration  was  the  mi* 
of  a  London  tradesman.  Mahel  Rack,  ahsir 
•on*  Saint  Kdmund  of  Csnterbory.  one  of  iv 
most  sterttnff  characters  of  the  time,  a  »cbul]k.-H 
cbiiichman,  made  archbishop,  went  into  rr 
raiber  than  submit  to  a  tyrant  king  Edff^ 
telU  how  the  iH>ur  around  b;-  nrnthcr's  h>je<  3 
London  bkiscd  her  for  her  chanty  iinf  "iJ 
quite  frank  that  he  owed  nearly  cveryihic^  > 
hfe  to  her.    Another  distinKuashcd  EaiM- 
woman  whose  name  has  roine  down  to  vs  fn* 
this  time  is  Isal^ella.  the  famous  Ccmrtrs'  :f 
Aniiidel.     She  did  not  hesitate   to  aiirrrr.i 
even  the  king  himself,  Henry  III,  when  he 
violating  the  liberties  of  England  Ma::!^?* 
Paris  says  that  with  a  dignity  which  wxi  racr' 
than  that  of  woman  she  reminded  the  te 
that  many  times  he  had  extorted  money  Ir* 
his  subjects  and  not  kept  his  word  aisl  4r 
rights  of  r.nglishmrn  were  writtrn  «1r>tni  !•* 
he  was  vi"I.i'i'ig  them      W'-'b   xhc  rr\i\-i.  • 
interest   in   Saint    Francis   there   h.j*   rrr^  • 
parallel  rebirth  of  admiration  for  Sam^  Ct" 
of  Assisi  who  at  the  age  of  17  left  hsa*  * 
have  Saint  Francis  teach  kcr  bow  to  fit  ■  :  • 
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that  would  not  be  wa>;ted  in  worldHness.  Ilcr 
mother  and  sisterj  who  had  opposed  her  voca- 
tioa  originally,  joined  her  in  the  second  order 
of  Franciscans  in  a  few  years. 

The  military  and  poUtical  events  of  the  cen- 
tury  have-  n  special  significance  because  as  a  rule 
their  inHmncp  '^till  lives.  The  Crusades  came 
to  an  end,  the  fonrth  under  Bonn, are,  Marr|uis 
of  Monlierrat  fl222).  the  fifth  led  l>v  King 
Andrew  11  (1228),  the  sixth  (1248)  and  the 
seventh  and  last  (1270),  under  Louis  IX 
of  France.  The  Qiildrcn's  Crusade  (1212)  was 
one  of  the  sad  interludes  of  an  enthu?siasm 
which  went  lic>oii<l  rcasf)n.  Most  of  the  many 
thousands  of  rhildreti  crusaders  perished  mis- 
erably or  were  sold  into  slavery  by  designing 
leaders.  In  1230  the  Teutonic  Knipht*;  in  a 
crusade  aijainst  the  papan  tribes  of  ihc  Baltic 
region  established  themselves  in  Prussia  and 
laid  the  foundation  of  what  at  the  Reforma- 
tion, through  the  ambition  of  a  grand  master, 
was  to  become  a  duchy,  the  beginning  of  mod- 
em Prussia.  In  1282,  Rudolph  of  Hapsburg, 
a  Swiss  noble,  elected  emperor  in  the  first  elec- 
tion held  after  the  reform  of  the  Imperial  Elec- 
torate and  the  creation  of  seven  electors^  con- 
ferred  on  his  sons  the  dnchies  of  Austria  and 
laid  the  foundation  of  the  Hapsburg  dynasty. 
Alt  during  the  century  the  kings  of  Aragon 
were  extending  their  sway  over  the  Spanish 
Peninsula  and  the  Balearic  Islands  (1230), 
After  the  Sicilian  Vespers,  a  massacre  of  the 
French  in,  Sicily  by  the  Sicilians,  so-called  from 
its  commencement  at  vespers  on  Easter  Monday 
(1282),  the  kingdom  of  Sicily  passed  to  ihem. 
Less  than  2U  years  before  (126.'i)  the  French 
under  the  House  of  Anjou  h.id  ascended  the 
throne  of  the  Two  Sicilies.  In  1235  the  duchy 
of  Brunswick  was  formed  under  the  HottSe  of 
Guelph.  Five  centuries  afterwardi  when  reign- 
ing in  Hanover,  the  Guelphs  were  to  succeea  to 
the  throne  of  England  (Gcori^c  I)  where  they 
still  reign.  The  century  saw  the  rise  of  Flor- 
ence in  importance,  the  decline  of  ;he  repuVlic 
of  Pisa,  the  increase  of  Venice  in  power  under 
an  aristocracy  which  leeame  hereditary  toward 
the  end  of  the  period  and  the  enfranchisement 
of  the  serfs  at  Bologna.  The  closing  year  of 
:hc  eenuiry  Pone  r5unifarr  VIIT  proclaimed  the 
lir:>l  jubilee  ^nd  ihc  cruwU>  who  tloikett  to  Rome 
to  celebrate  it  were  so  large  that  tlu  y  could  not 
cross  the  bridge  to  the  Vaticati  until  the  rule 
of  the  road  of  kce^n^  to  the  right  was  pro- 
daimed,  the  first  time  in  history  there  is  inen- 
tion  of  it  _ 

Ev»rywhrre  p  jlitical  events  were  occurring 
destined  to  fac-rcaching  siginrK  anre.  I'dwarJ  I 
of  England  to  whom  the  comest  heiween  Robert 
Bruce  and  John  Baliol  for  the  crown  of  Scot- 
land had  been  referred  as  umpire,  conferred  it 
Upon  BaMol  on  condition  that  he  ^ould  receive 
it  as  a  vassal  of  England.  The  Scotch  refused 
to  acknowledge  any  such  depeiultn.  e,  for  Sent 
land,  tu  whuh  Magnus  of  Norway  (  IJlifj)  had 
ceded  tlic  Hel  ridi  fell  its  natioualiiy  at  suke. 
Baliol  was  dethroned  and  fled  to  Edward  who 
attempted  to  enforce  his  riehts.  William  Wal- 
lace, the  famous  hero  of  Scottish  popular 
poetry,  led  an  insurrection  that  was  joined  hy 
Sir  William  Douglas  and- Ivohi  rt  Bruce  whu 
giiihi^red  round  them  mosi  of  ihr  Scots.  Thi  y 
were  tlefcaied  liy  Edward  .it  I'.ilkirk  (IJ'''/), 
but  Robert  Bruce  waj>  yroclaimed  king  and  suc- 


ceeded in  maintaining  himself  until  the  defeat 
of  Edward  11  at  the  great  battle  of  Bannock- 
burn  (1306)  .settled  him  firmly  on  the  throne. 

The  foundation  of  the  Ottoman  or  Turkish 
Empire  (1299)  under  Othman  I  in  Bithynia 
led  to  the  consolidation  of  Mohammedan  power 
to  the  serious  disturbance  of  Europe.  The 
Turks  are  historically  relatives  of  the  Moncols 
who  had  already  created  the  s|)Icndid  empire 
of  the  Seljuks  and  who  from  the  11th  to  the 
13th  century^  ^pwemed  Ae  greater  part  of  the 
caltirfis'  dominioDS  in  Asia  and  thus  prepared  the 
way  for  the  Ottomans,  their  sticcessort.  The 
nucleus  of  their  empire  was  formed  in  Asia 
Minor  toward  the  end  of  the  century  under  Er- 
'roghriil.  Osman  or  Othm.in  or  Otte»man,  his 
&on,  is  IcHiked  upon  as  the  founder  of  the 
empire. 

The  century  saw  the  career  of  the  l>est  ruler 
of  all  tine»  Louis  IX  of  France,  or  Saint  Louis 
as  he  cam  to  be  called.  It  has  been  said  oi 
him,  "Of  all  the  rulers  of  men  of  whom  we 

have  record  in  history,  he  probably  took  his 
duties  the  mo^t  bcnou^l^■  with  most  regard  for 
others  and  least  for  him'-elf  and  his  family." 
The  watchword  of  his  rule  was  justice,  though 
he  made  it  the  aim  of  his  life  tint  men  should 
have  justice  and  education,  and  when  for  any 
misfortune  they  needed  it  —  charity.  For  an 
unju.st  judge  there  was  short  shrift.  The  old 
tree  at  Versailles  under  which  he  used  to  hear 
the  causes  of  the  i)oor  who  appealed  to  him 
stood  for  many  eeniurie>  tisc  liviiifjc  reminder  of 
Louis'  efforts  to  make  the  dispensing  of  justice 
equal  to  ail  men.  Voltaire,  un.sympathelic  in 
so  many  ways,  said  of  him,  "Louis  IX  appeared 
to  be  a  prince  destined  to  reform  Europe  if 
she  could  have  hcea  reformed,  to  render  France 
triumphant  and  civilized  and  to  he  in  all  things 
a  jjaturii  for  men.  A  far-ieacliing  policy  was 
combined  with  strict  justice  and  he  is  perhaps 
the  only  sovereign  who  is  entitled  to  this  praise; 
prudent  and  firm  in  cotimel,  intrepid  without 
rashness  in  his  wars,  he  was  as  compassionate 
as  if  he  had  always  been  unhappy.  No  matt 
could  have  carried  virtue  further."  Guizot,  the 
French  statesman  and  historian,  so  little  ap- 
pealed to  liv  tlie  med:a'\al,  '-.ild  "The  world  has 
seen  mote  profound  politicians  on  the  throne, 
f-^reater  (;(  n(  r,d>.  men  of  more  mighty  and  bril- 
liant intellect*  princes  that  have  exercised  more 
powerful  influence  over  later  generations;  but 
it  has  never  seen  sndi  a  king  as  this  Saint 
Louis,  nc^er  seen  a  man  possessing  sovereign 
power  and  yet  not  contracting  the  viris  and 
pa^sion>  which  aiterid  it,  displaying  upon  tlie 
ii.!  in  in  such  a  hi^di  ilegrce  every  human  vir- 
tue, purilkd  and  ennobled  by  Christian  f.iith. 
He  was  an  ideal  man.  king  and  C3lHstian,  an 
isolated  figure  without  any  peer  among  his  suc- 
cessors or  contemporaries."  ^  His  reign  is  the 
history  of  France  for  nearly  50  years  (1226-70). 
He  influenced  not  alone  I^rance  but  the  other 
{leoplcs  of  his  time  deeply.  He  wa.s  chosen  as 
ih'  umpire  in  disputes  in  foreign  countries. 

Louis'  instructions  to  his  son,  so  emphatic 
of  justice  as  the  great  law  among  men,  his 
deep  interest  in  education,  his  foundation  of  the 
SorDoone,  his  beneficence  to  the  Universit^r  of 
Paris,  his  encouratrement  of  art  and  architec- 
ture, T.a  Sairjie  rh.ipitlc  i.s  his  momiTiKrit,  as 
w.  11  as  his  ietir.l,irl>  patronage  of  men  of  leiicrs 
ie.  friendlv  iti-.erccin  si ,  all  Stamp  him  aS  ont  Of 

ihc  most  broad-jniiidc'd  oi  num. 
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Two  great  Spanish  moinrdis  deserve  to  be 

mentionrt!  beside  Saint  Louis  Thov  arc  Fcr- 
dinnnd  <  1200-52).  the  S;iini,  kiiie;  of  (  lunile  and 
Leon,  whose  mother.  Bcrcnv^'aria,  \v.»>  the  sisttr 
of  Blanche  of  Castile,  the  mother  of  Satiit 
Lonil.  To  him  is  due  the  collection  of  ir.tiis- 
Imtion*  in  the  vernacutar  of  the  Fontm  Judicnm 
or  Code  of  Vtsigodiic  him,  which  is  one  of  the 
oldest  specimens  of  Castillian  prose  extant  and 
the  foundation  of  Spanish  jurispnuleiico.  His 
soli.  .'Mionsii  X  (1J2I-S4)  ihr  Wise,  is  also 
known  as  the  astronomer  because  of  the  Alfon- 
dne  tables^  a  series  of  astronomical  observa- 
tions compiled  by  hi*?  direction,  but  better  known 
as  the  author  of  the  code  I.as  Siete  fartiiias, 
the  basis  of  modern  Spanish  law.  Ticknor 
('History  of  Spanish  Literature*)  declared 
that  Alfonso  "first  made  Castilian  a  national 
language  liy  causint;  ihp  Bible  to  !><•  translated 
into  it  and  by  retjuirinK  ii  to  he  used  in  all  Itk'al 
proceedings."  I'ndei  these  two  great  mon- 
archSt  Spanish  literature  began  its  magnificent 
course,  the  ballads  of  the  Cid  and  of  Bernardo 
del  Carpio  beeomtng  the  common  property  of 
the  people 

Siirprisitigly  enou^'h  one  phase  of  political 
history  outside  of  Europe  in  the  centtiry  is  as 
important  as  anything  in  Europe.  Genghis 
Khan  founded  the  Mo(;ul  or  Mongol  Em^re. 
He  was^  a  Tartar  (Tatar)  chieftain,  by  name, 
Temuchin,  who  on  the  death  of  his  father  suc- 
ceeded to  the  Mongol  throne  at  the  age  of  13 
(1175).  The  chiefs  who  owed  him  allegiance 
were  ttirhuK  rit  and  restless,  and  hail  been  re- 
strained hy  the  iron  ntle  of  his  i.ither  They 
refii--*  !!  to  suhnni  lo  a  mere  hay.  tint  Temuchin's 
mother  had  the  coiiragf  and  vigor  to  repress 
nany  of  them  and  keep  them  to  their  alle- 

S lance  until  Temuchin  showed  before  long  that 
e  coaM  mfe  them  himsdf.  He  soon  extended 
hi«  ^wny  over  nrirhborinp  chiefs  nnd  in  t2(Y) 
proiliiiined  hmi--(lt  emperor,  iiu.ided  iiorrherii 
China  and  seeuring  firm  footing'  wiihin  the 
Great  V\  all  soon  conquered  most  of  the  country. 
He  then  turned  westward,  defeated  die  Moham* 
medans  who  had  Ijeheaded  his  envoys,  over* 
whelming  an  immense  army  of  nearly  half  a 
million,  of  whom  16n,(KX>  were  left  dead  on  the 
field.  Pressing  westward  he  besieged  Bokhara, 
eaptiirint:  if  and  Samarcand,  and  then  M<  rv-. 
all  «>t  whuh  were  "sacked  and  burned.  Astrakan 
was  taken,  the  Russians  defeated  and  (ircat 
Bulgaria  ravaged  Mis  troops  conquered  more 
of  India  and  most  of  China,  so  that  this  one- 
time chief  of  a  petty  Mongol  tribe  "lived  to  see 
his  armies  victorious  from  the  China  Sea  to  the 
hanks  of  the  Dnieper;  and  thoiiKh  the  empire 
which  he  created  ultimately  dwindled  away  in 
the  hands  of  hi^  dei-enerate  descendants,  leav- 
ing not  a  wrack  behind,  we  havc  in  the  presence 
of  the  Turks  in  Furope  a  conscqnetwe  of  his 
rule,  since  it  was  the  advance  of  his  armies 
whifh  drove  ihrir  Osmanfi  ancestors  from  their 
oricinal  home  in  northern  Asia  and  thus  led  to 
their  inva<i(m  of  Bithynia  under  Otbman  and 
finilK  th'^ir  advaocie  into  Europe  under 
Amurath  I  " 

Representative  government  develojied  during 
the  century  parallel  with  other  achievements. 
Magna  (liarta  was  signed  in  1215;  the  con- 
cluding sefitencc  of  chapter  1  runs:  *\\'e  havc 
also  i^ranfed  to  all  free  men  of  our  kingdom, 
f'  r  ;iti  l  f  r  i  'tr  heirs  forever;  all  the  un- 
derwritten UtxTiies  to  be  had  and  held  by  thctn 


and  their  heirs  of  as  and  our  hetr^  (oeevcf " 

Whatever  the  ongin.il  intention.  thi»  hccaBe 
eventually  a  grant  to  all  free  Hnglishmexi  It 
li  7   ilxc   Provisions   of   '>xi,.r  1   under  kira; 
iienry  III  estabhshed  the  staled  rcCttrrtnce 
the  great  national  council  of  Parliament  !■  Ub' 
the  Knighu  of  the  Shire  and  the  rcMcscata- 
lives  of  the  townspeople  who  formed  later  the 
House  of  Commons  were  admitted  to  P»rlL»- 
meiit,  while  those  personally  summoned  lo 
tend  li>  the  king  from  the  great  nobler  tormri 
the  House  of  Lords.     Beginning   vnth  ' 
under  Edward  1.  the  attendance  of  th<  'u*- 
members  became  regular,  making  I'ari.AKuv 
really  represaiiativc  of  the  ct.untry  \u 
meantime.  Bracton's  'Digest  of  the  EnfL^ 
Common  Law'  (1282)  secured  the  legal  .-idr«. 
of  Englishmen  of  .til  classes,  and  forwii 
basis  of  law  duwn  to  our  own   time  to 
English-speaking  countries. 

Nothing  of  all  the  acc(impU>hmcat  oi  (lu 
Coituiy  probably  possesses  livelier  interest  f  t 
oar  oommerdal  age  than  their  organtxancio 
business  in  spite  of  what  must  have  vct-med  » 
supcrafile  <lifl'iru!ties  to  !(>s  i      t  ;;r; -i  r  ...  \  rr.'- 
Trade  Combiiialiotis   and   rmmx' pal 
as  well  as  commerce  facdnie-   .rr.ut.g  dirtar.- 
diffcrait  peoples  were  rciidtreii  posstbk  as.: 
even  easy.    §ome  even  of  the  mo«t  modrT 
developments  of  international  intercourse  iscrr 
anticipated.    Miss  2Smmern  (*Thc  ITaasfa'L' 
League/^  Stories  of  the  Nations  Scriesl  sa;  1 
There  is  scarcely  a  more  remarkable  ch:i;  -  r 
in  liistiiry  ih.m  that  whu  h  ileals  with  the  triu 
alliance  or  .i.si»uitaUoii  known  as  the  Ha:i»fi'  " 
League     The  league  has  loi»g   since  pi^. 
away,  havinji.;  served  its  time  and  fulfilU-tl 
purpose.   The  ne<  d>  and  circumstancr>  of  nuiv- 
kind  have  changed  and  new  methods  aod  ar* 
tnstromenls  have  been  devised  for  c^rrriTif^ 
the  commerce  of  the  world    Yet,  if  :he  Irac^ 
has  di-.ippeared,  the  l>inrfjc.sl  results   cf  . 
action  survive  to  I'.urope,  ihoiijrh  they  lia\f 
cumt  »o  completely  a  part  of  our  diiU  i*- 
that  we  accept  ibem  as  matters  of  course, 
do  not  stop  to  inquire  into  their  onRia.* 

The  condition  of  the  great  mass  of  pegflr 
a<!  the  rcsTilt  of  the  growth  of  genuine  dtTx  ■ 
racy  in  this  period  is  particularly  iniere-'  - 
for  our  time.    Good  authorities  have  de-cii--. 
it  the  happiest  century  of  human  c-^.nei^^ 
More  men  and  women  than  probably  at  «f» 
other  time  enjoyed  the  blessedness  ot  ikav.'V 
found  their  work  and  that  work  eminently  ssM^ 
fying,  because  it  represented  an  inier«it  of  Ar 
mind  or  soul  rather  than  the  body  Ar-^«nr 
power  and  the  art  impulse  were  nc%er  so 
spread,  and  triumphs  of  arts  and  crafv  m-  -t 
were  ma<lc  even  in  ver>   -null  towns 
those  without  special  talent  the  manual  wotted 
Thorold  Rogers,  in  his  'Economic  Itrtctpfta- 
tion  of  History,*  says:    *On  the  whole  Arr 
were  none  of  those  extremes  of  puvriiy  if* 
wealth  which  hnvc  i  xciied  the  astoni^hree-: 
philanthropists  auA  the  indik'tiruion  ot  •^■'i^--. 
men.    Thi   .iL'c,  It  i^  'rue,       \  i;^  l\MrtTf»^'' 
.  .  .  but  of  poverty  that  perishes  unhrrdri  " 
willingness  to  do  honest  woric  M»d  a  lack  «' 
Opportunity,  there  was  Uttle  or  none  * 

Wages  were  very  low,  accordimi  to  «er 
stat^dards  and  money  values,  but  the  nex-esvi'— > 
of  life  were  proportionately  cheap,  and  'he  rt 
'|(»\^■  .■n   \',  :iri-  .iiid  prrce-   is  y,\  —  . 

consideration.    The  social  improvcmcm 
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THIRTY-NINB  ASTICLRS^  THntTY  TEARS'  WAR 


auurkcd^  tbe  13Ui  ccntiiry  led  (o  Um  Agdng  by 
stattite  !n  the  timt  of  Edward  III  in  die  early 

1-,'th  ccnlnry  of  the  minimum  wage  of  four 
pence  a  day  and  set  maximum  prices  for  neces- 
saries cjf  life.  A  pair  of  hand-made  shoes  was 
four  pence,  a  fat  goose  two  and  one-half  pence, 
a  fat  sheep  a  shillitiR  and  two  pence,  and  a  stall- 
fed  ox  only  24  shillinps.  Needless  to  say  this 
ratio  between  wages  and  prices  secured  the 
workman  against  want.  An  act  of  Parliament 
in  the  14th  century  names  "heef,  pork,  mutton 
and  veal  as  the  food  of  the  poorer  sort*  Holi- 
days were  frequent.  Besides  the  Sundays  there 
were  some  35  holy  days  durint^  the  year  on 
which  no  work  was  dtme,  and  Saturday  after- 
noon was  free  after  the  vesper  hour,  2  P.M., 
as  also  the  vigils  of  all  first-class  feasts. 
Standish  O'Grady  declared  this  abundance  of 
leisure  a  source  of  the  greatness  of  the  time. 
Twice  in  the  world's  history,  in  the  Sth  cen- 
tury B.C.  in  Greece  and  the  13th  century  ad., 
men  have  spent  one-third  of  their  time  in  leis- 
ure in  preparation  for  and  in  celebration  of 
religious  mysteries.  In  both  periods  they  had 
the  time  and  the  energy  to  create  artistic  and 
intellecttial  monumeRts  whidh  tlw  world  will 
never  willing  let  die. 

PRIXCTf  AT.  FVTNTS  OF  TIfF.  ThIRTEF.NTH  Cf.NTURY. 

1202.  The  Pou.nh  Crusade  led  by  Boniface,  X{ar<;uis  of 
Montierrat. 

1204.  Conquest  nf  Normandy.  Constantinople  ii  1>esic^d 
and  taken  bv  the  French  and  Venetians.  Bftldwia, 
Cuii.nt  '.t  Fhir.iiers,  elected  emperor  of  th*  ITMt  Satt 
of  the  Greek  empire  removed  to  Nicca. 

UM.  GmgUi  Kb«n.  the  Mongol  emperor,  begin*  hia  career 
of  oonqtMat,  extending  hia  expeditkma  from  Chim 
to  BalRaria. 

1208.  Piipe  Innocent  IIIIa^B an Imardict on Bnelaad.  Tbe 

AlbiRensian  Cnisadc. 

Ii09.  The  Ir.(juisiti  .n  instifuted  at  Aviirnon  t  i  check  hcrc-sy. 

1212.  Defeat  of  the  Saracens  at  Toloea,  Spain.  Contests 
betawau  Moors  and  Christi«ra  anmac  the  spirit  of 
etiivdiT*  Goths  divide  into  three  kinflfdoma,  Castile, 
Ara«on     and     I'crtupal.    The    ill^tarred  Children's 

1214.  Tht  )il.trties  i/(  Ind  rd  University  confirmed  by  papal 
auth  Tiiy. 

1215.  General  revolt  against  the  king  of  England.  John  I 
of  England  farced  to  sutn  Magna  Charts.  Rt«e  of  trade 
guilds  and  labor  unions. 

1220.  Venice  becomes  inilcpendent.  OoMcn  peri  id  of  com- 
in«?rct.  Cities  n(  Vcni  c,  llenoa  ami  I'lvi  furnish  ships 
(or  the  Crusa<ic5.  Architecture,  fine  arts  and  the  indus- 
tric*  flourish  througtaont  wealeiu  Buroiie. 

1226.  L.ouis  IX.  afterward  laiam  aa  fiamt  LoidL  i 
the  thmne  at  France.  Saint  nmaa  of  Amm,  I 
of  the  Franciscan  Order,  die*. 

1227.  TVath  nf  r.rrjrhiK  Khan, 

IJJK    The  Fi!'th  Cru'.irlr  led  by  King  An<lr^w  11. 
12JO.  Teutonic  knitfhts  cstablt&h  themselves  in  lYuaia 
IMl.  Sent  Eliaabath  of  Hungary  dice. 
12M.  Taten  invade  Russia. 

1245.  Alexander  of  Ifalea,  the  "  Irrefra.iablc  Doctor"  of 

EnRlt»h  theolnoy,  dies. 
1248.  fiaiiit  I-f>i;i»  lA.  of  France  lead*  the  Siuh  Crusade. 
I2S2.  Death  nf  Ferdinand  the  .Saint,  king  of  CaatQa  Wld Leon. 
1 25 J.  The  Jctra  are  expelled  from  Prance. 
12.S7.  The  mviaioaKiifOafofdfafBialnUd. 
1360.  Michael  PhliralogaB  fonnda  •  fuaily  of  dutinauishcl 

Eastern  emp^mrs. 

1261.  Reco\-ers  Constantinople  fran  Waatem  donioaition. 

1262.  The  Barona'  War  in  England.  * 

1263.  Sir  John  da  BeUol  fomda  Baliol  College.  Oaford. 
1364.  Vincent  of  Bcaovaia.  the  encyclopedist  o(  the  Middle 

Aee*.  diea. 

1265.  Henry  III  of  England  reigns.  Deputies  of 
the  Commons  first  aummoned  to  Parliament.  The 
Vir.yA'i'r.  of  the  Two  BkQico  eomea  snder  Ftaikh 
domination. 

tSdlb  11l•liaacDUT^MliBv•d•  China.     ^  . 

1370.  The  Smith  andlaat  Craaada.   Daath  of  Saint  Louia 

nf  Frmnoe. 

1371.  Mano  PdlBf*  tiMda  eitend  the  hnmiWiio  of  the 

world. 

1272.  Edward  I  crowned  king  of  England. 

1274.  Saint  Thomas  of  Aquinas,  "Prince  oi  Scholastics," 


1230.  Albertos  Magntia.  the  "  Doctor  Universalis  "  of  Gci^ 

man  phi'ofanphv.  dies. 
1280.  The  Mongol-Tatars  conquer  China,  overthrow  the 

SovdMni  8iu«  dyMatjr  nod  oMafaliah  Hm  dyoMty  of 

Yuen.  Under  Kut>lai  Khra.  grandaon  of  Geaghii,  tba 

grand  canal  nf  China  is  dOR. 
1282.  The  Sicilian  Vespen.    Maas^icrc  nf  the  Pleooh  la 

Sicily.  Conouest  of  wales  by  the  Engliah. 
t2i4.  Death  of  Alfonso  X.  the  wlas.  of  Spnia. 
1385.  Philip  IV  reigns  in  Prance. 
1290.  The  Jews  anognaliad  bom  Baalaad. 

1294.  Roger  Baeon.  a*  "  DoctorAdnirBUtia "  of  Bi«Uah 
science,  diea. 

1295.  The  Ep.K-i'.*!  Parliaiiuvjt  nn;ani'<"1- 

1297.  Edward  I  takes  the  coronation  chair  and  the  records 

of  Scotlaod  to  Londot). 
1299.  Scotch  defeat  at  Falldrk.    The  Ottoman  or  Turkisli 

Empire  founded.  j^^pg  j  WAI.SH. 

Author  of  *-Th(  Thirteenth  Greaitst  of  CtH- 
turUj.> 

THIRTY-NINE  ARTICLES,  The.  Sac 

Articxes.  The  Thirty-nmne. 

THIRTY  TYRANTS,  (1)  a  body  of 
Athenian  aristocrats,  headed  by  Critias  and 
Theramenes,  who  undertook  to  administer  die 
affairs  of  Athens  at  the  close  of  the  Pelopon- 
nesian  War,  404  B.c.  They  put  to  death  their 
opponents,  and  set  a  Spartan  Rarrison  in  the 
Acropolis,  Later  Thrasylnilus  led  the  exiled 
citizens  against  .\thciis,  defeated  the  forces  of 
the  Thirty,  and  slew  Critias.  Democratic  gov- 
ernment was  restored  and  soon  afterward 
recQKoiaed  by  Sparta.  (2)  The  Thirty  Tyrants 
of  Rome  were  a  band  of  revohitionists  wlio 
tried  to  secure  the  Imperiril  power  during^  die 
reigns  of  Valerian  and  Galliciius  (qq.  v.). 

THIRTY  YEARS'  WAR,  so  called  be- 
cause it  lasted  from  1618  to  164$,  was  at  first  a 
struggle  between  Protestants  and  Roman  Catho- 
lics, north  Germaiij-  snpportinp  the  former,  and 
southern  Germany,  with  Austria  at  its  heaci,  the 
latter  cause.  It  Rave  the  Swedes  an  opportunity 
to  extend  their  dominion  south  of  the  Baltic, 
it  reduced  the  resources  and  weakened  the 
power  of  Austria,  and  it  eained  for  the  northern 
states  of  Germany  the  breathing  space  needed 
to  develop  independent  existence.  Few  Avars, 
however,  have  been  more  calamitous  in  their 
general  efTcct  on  the  mass  of  the  people  and 
the  happiness  and  proirr*  ss  of  mankind.  Apart 
from  the  horrors  which  attended  the  capture  of 
Magdeburg,  and  other  barbarous  scenes  of  the 
struggle,  It  reduced  the  peasantry  and  most 
of  the  townspeople  to  abject  misery;  it  may  be 
said  to  have  effaced  for  a  lime  literature  and 
art  in  Geritiany,  and  it  magnifx  d  the  system 
of  petty  principalities,  since  partly  effaced  as 
a  result  of  the  Napoleonic  wars,  hut  still  a 
powerful  obstacle  in  the  way  of  complete  Ger- 
man progren. 

On  the  one  ride  were  Austria,  nearly  all  the 
Roman  Catholic  princes  of  Germany,  and  Spain ; 
on  the  other  sine  were,  at  different  times,  the 
Protestant  powers  and  l  iancc.  The  CKcasion 
of  this  war  is  to  l)e  found  in  the  fact  that  Ger- 
many had  b<cn  distracted  ever  since  the  Refor- 
mation by  the  mutual  jealousy  of  Roman 
Catholics,  .Lutherans  and  Calvinists.  which  led 
the  Protestant  prineea  to  form  the  Evaiwelical 
Union  in  ]CA^,  against  which  the  Roman  Catho- 
lic l  eague  was  formed  the  foilowinp  year. 
Certain  concessions  had  been  niadr  to  the 
Protestants  of  Bohemia  hy  the  Emperor  Ru- 
dolph II  (1609),  but  these  were  withdrawn  by 
his  successor  Matthias  in  1614,  and  four  years 
afterward  the  Bohemian  Protestants  were  in 
rebeilion.  Thus  began  the  first  part  of  the  long 


Digitized  by  Google 


war,  ih«-  part  ih.it  is  known  a*-  the  Bohvmian 
War.  The  I'rotisiani  Bohemians  were  ted  by 
tlie  Count  of  Thnm.  and  the  Union  sent  an 
auxiliary  corps  into  Rahemia,  under  the  com- 
mand of  the  brave  Kmcst,  count  of  Maasfekl. 
Their  leaders  drove  the  imperial  troops  from 
Bohemia,  invaded  thi  .trclidiichy  of  .\iistri.i, 
and  .i<l\;iiicrd  !o  the  ui-ilrs  o{  \'ienii.i,  l.ut  iin- 
f;i\<)r,i!ile  weather  and  uani  i)f  resources  com- 
pelled ihc  invaders  to  reite.it  Sofm  after, 
Ferdioaiid,  with  ihr  title  of  l'\ rditi.ind  !I,  w.ts 
choMtl  emperor  (28  Aug.  1619).  He  had  lorne 
the  title  of  kinR  of  Bohemia  since  the  rcsic- 
nation  of  his  cousin  Matthias  in  1617.  The 
Bohemians,  knowing'  his  hostility  to  Protestant- 
ism. Iiad  .i!te.i<1\  (!•.  .  ^cn  d  hi-  i  •!(■  to  the  Bo- 
hcmi;in  cro\Mi  \oid.  .nu!  ntTvtid  it  to  the  elector 
palatine.  i-Kders  k  \'.  the  he.iil  oi  t!ie  F'rot- 
estant  l.'nion,  and  hiish.i()d  ol  i'-lizatieth,  daush 
ter  of  James  I  of  KiiKl.ind  Frederick  accepicd 
the  crown,  but  he  \v.i>  ill  fitted  to  cope  with  the 
difficulties  before  him.  and  ilie  great  victory  of 
the  troops  of  the  Lcai^  (8  Nov.  1620),  under 
Uaxifflilian  of  Bavaria,  on  the  Weissenbcnc 

J White  MoiJtiiaiii).  lu.ir  Prague,  wh-rh  w.is 
olloued  Iiy  the  llu^ht  (if  the  new  ki•l^;.  put  an 
end  to  the  Boheni.in  rebelliun,  and  rnislK<l  the 
Protestant  cause  m  tliat  quarter.  Kridcriik  was 
put  undi  r  the  lun  of  the  empire,  his  territory 
was  taken  from  him  and  bestowed  on  Maxi- 
milian of  Bavaria. 

Fcrditund  had  now  a  favorable  opportunity 
of  concluding  a  peace  on' moderate  terms.  But 
his  unsp.irinE:  treatment  of  the  romincrcd,  and 
the  reactionary  p  roe  t»  din  lis  aKutist  the  Prot- 
estants kienerally,  all  of  whom  h.id  hcen  expelled 
from  Bohemia,  at  last  roused  the  determined 
opiii Ml ir>  (if  thr  {'riite-tniit  v^inces,  who  sought 
and  obtainetl  foretL-n  a'-'-t^i.inie.  .^idcd  f>y  sup- 
plies of  money  from  Ktit'l.ind,  and  hv  a  body 
of  troops  from  Holland.  Count  Mans feld.  Chris- 
tian of  Brunswick,  and  the  MarRravc  of  Baden 
atrain  took  the  field,  and  thev  were  joined  by 
Christian  IV  of  Denmark.  Mansfeld  was  de- 
feated by  the  imperial  Renct.d  \\  ustcin  at 
IVssau  (?!>  April  l«S2^i>.  and  atli  r  a  difficult 
march  throntrh  HntiK'arv  to  (he  lower  nainifK", 
died  in  l^ovr^ia  on  .V)  N'o\emt>er  in  the  s:irTic 
year,  Mejnwiiile  riirisfi.m  of  Bninswick  had 
also  died.  atKl  Christian  of  Denmark  had  been 
defeated  hy  Tilly  at  Uitter  am  narrnberR  (27 
Aufi.  1625)  and  compelled  to  withdraw  to  his 
own  territory.  The  alfte«  of  Denmarlc.  the 
dukes  of  MccklenhiirK.  were  now  ohlii^ed  to 
f!ee  from  their  territories,  wliirh  were  tnken 
jH)--.i  -'on  l»y  W  allenstein  with  the  c<«!iseiil  of 
the  emperor  Holsiein,  S  Iili  swii-  ard  littland 
also  soon  fell  into  the  hrm  l-  of  ih.  i"  ;"  i  ,l 
troops.  Pomerania  and  Brandenhur^;  h.id  de- 
tachments forced  upon  them  by  Wallensiein. 
The  power  of  the  emperor  extended  to  the  Bal- 
tic, and  to  senire  ihi«.  power  an  attempt  was 
made  to  si  i/,-  ill  th.  important  towns  on  the 
roa*-t  Sti ,o.!ui\il  Ji  ur  made  "leriou-  r<-i-'tance, 
and  "ItirinL  .1  t'l  .ink-.'  vi.-t'i  .  whirh  w  .is  .  ir- 
ried  on  with  fnrii>n'-  enrryy  (Mo  InK 
if  kitiled  all  the  attarkv  of  \\  i  1  n  '  'ii  who 
was  ai  Ust  forced  to  retreat  with  kti.ii  kt>s. 
Thi!>  check  thwarted  the  plan«  of  W  alien tieln, 
and  led  to  a  <hort  inierruMion  •>•  the  war. 
In  the  prace  of  l.iilirrk  f  12  May  l*iJO)  Chnvtian 
«.(  I>.  ni  irk  ri.  eiv<d  bark  all  the  territories 
iirlonk'ini:  tn  him  that  ha*!  been  ocrupie<l  and 
drvasiated  by  the  imperial  troops,  on  toe  cmdi* 


tion  of  promising  to  interfere  no  nuNv  hi  1k» 
affairs  of  GCTHUUiy. 

Austria  was  once  more  victorioaa;  hm  the 
greater  its  victory  the  more  comfrfete  wa*  to  he 
the  triumph  of  the  Roman  Catholic  Charrh 
With  this  object  the  emperor  issued  the  Edict 
of  Ri  -iJtution,  in  virtue  of  which  all  the  eccle- 
siastic.il  found.iliuns  .ind  other  church  protieriT 
that  had  been  rdiin^r .»tei|  for  the  lichuot  of 
Protestants  suice  the  religious  peace  of  PasMS 
(15.s2)  weri  to  l>e  t<  stored  to  the  Romaa 
Church,  and  the  Calvinists  were  to  be  cxchulcd 
from  the  |ienefit.s  of  tliat  peace  This  onfinaocc, 
which  threatened  to  take  a  large  number  of 
bishoprics,  and  ahnost  all  tiie  abtiejrs  and  other 

ecclesiastical  foundations  of  imrtli  f  "le rr-  > r \ .  iifil 
of  the  hands  of  those  who  then  hel  l  v.^.  hllrd 
all  I'roti  sf.mt  Germany  with  alarm  and  pro 
longeil  the  war.  Many  princes  and  towns  re- 
fused to  obey  it,  and  the  emperor  was  obliged, 
in  order  to  give  cAect  to  it.  to  keep  his  force, 
in  the  field.  But  these  forces  did  not  long  rr- 
main  under  the  command  of  Wallen&tein  At 
a  meeting  of  the  Clectoraf  Colfcfre  of  the  empire 

in  August  KkW,  Ferdinand  found  it  rxp.thrnt 
to  yivU\  to  the  general  dimand  fer  h]^  depo*!- 
lion.  and  the  Stlprcme  comin.iinl  of  thr  'mtr-r^^' 
arfTiies  w.i^  given  to  Tilly,  who  tbcrrapoo 
marched  aL;.iiii>i  M.igdebuf|;  whlch  had  icfnc4 
to  carry  out  the  edict. 

In  ue  meantime  a  new  belligerent  inpcairil 
oa  the  scene,  one  whose  exploits  form  die  amt 
tnterestiuft  episode  of  the  whole  war  Tht« 
was  Gusta\nis  Adolphus.  king  of  S\M-drn.  wh 
landed  on  the  coast  of  Pomerum  ,  ..n  24  Imw 
16,50.  The  inducrmi  iits  winch  !e  1  htm  to  m  \ 
himself  up  with  the  struggle  wi  rc  ihc  desire  a: 
protectitij;  Protestaiuivm  in  (ierni.iu\.  that  '•■ 
establishing  the  power  of  Sweden  on  ihc  coa>! 
of  the  Bahic  and  that  of  checking  the  advance 
of  the  power  of  Austria  in  north  ue  nnany.  For 
this  last  reason  he  had  the  secret  support  oi 
the  French  minister  Richelieu,  who  was  jealum 
of  the  growing  p<iwcr  of  th«  house  of  Hap* 
burg.  Gustavus  Ado!phti<  wn<  p»  ner.\lly  h.itlrd 
b^-  the  inh.ih't.Titts  f>f  the  I'ruic-^tant  states  ot 
(jermany  as  thi  ir  iltliv<  rc  r,  hut  ilie  Proit slant 
princes  did  not  extend  to  him  so  eaRcr  a  wrj- 
cumc.  Fearing  the  revenge  of  the  empcn>r  they 
for  the  most  part  refused  his  oflcred  allunrc. 
and  at  the  diet  of  Leipzig  resolved  to  maintain 
a  netttral  attitude.  The  old  Duke  of  Poaeranta. 
whose  territory  had  been  terribly  devastated 
the  imperial  trr>ops,  had  at  once  opened  hi*  lan<! 
to  lum.  hut  the  <-!etti>rs  nf  BrandcfiKurjj  ar>J 
Saxony  refusid  him  .i  passai;<  through  their 
territories,  and  wln'.e  -he  time  was  con*um«<l 
in  negotiations  the  toun  ui  M,ii;.!tKurn,  ittvr 
repeated  assaults,  wa>  taken  and  drvtroycd 
May  1631).  Tilly  now  threatened  Saxooy,  Mrf 
the  elector,  John  George  I,  hastened  to  coo* 
chtde,  in  his  own  defense^  the  alHanrr  whsh 
he  refused  iti  the  "intenst*  of  the  Protrsur! 
cause  On  17  September  (O.  S.  7  ScpttmVf) 
ihi  (ir.  e>  of  Tilly  and  CiUstavus  Adolphus  un- 
at  Breitenfeld,  close  to  I.eip/it;.  when  t?ir 
former  wen  compktily  defeated  Till*  r 
treated  to  the  south  whiK  the  Swcdi»h  bn< 
advanced  to  the  Main  and  Rhine.  Before  the 
end  of  winter  the  tatter  had  made  hinucU  mav- 
ter  iif  the  U^hopnc  of  Wurthorit  nod  At 
greater  part  of  the  Lower  Pabtiiute.  s»  «tC 
as  uf  the  towns  on  the  Rhine  la  the  spntig  •< 
Itii  be  marched  by  way  of  NnrcmbetB  to  ^ 
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Lech,  on  the  banks  of  which  Tilly  had  taken 
Vf  a  Straoff  position.  On  13  April  1632  this 
poakUm  wu  forced  by  the  Swedes  and  Tilly 
was  monally  wotmrfed  dttrins  the  engagement 

After  placing  a  garrison  in  Augsburg,  Gus- 
tavus  Adolphus,  accompanied  by  the  former 
Elector  Palatine,  Frederic  V,  advanced  as  far 
as  Munich,  the  Bavarian  capital.  Meantime 
the  emperor  had  in  his  distress  again  turned  to 
WaUenstdn  and  induced  him  by.  entnatie*.  and 
gicat  coneesttont  to  undertake  to  levy  and  cooi* 
mand  a  new  army.  After  a  successful  opera- 
tion a^^ainst  the  Saxons,  VVallenstein  joined  the 
Bavarian  troops  in  Bohemia  and  marched  with 
them  into  Franconta,  where  the  Swedes  had 
posted  themselves  strongly  not  far  from  Nu- 
remberg. On  arnvin|c  there  Walicnstein  took 
up  another  strong  pontion  in  the  oeighborbood 
and  fortified  a  camp.  Here  the  two  araties  lay 
for  months  facing  each  other  without  coming 
to  a  pitched  I)at(le;  nntil  at  last  (Justavus  found 
that  the  resources  of  the  neighborhood  were 
exhausted  and  resolved  to  venture  upon  an  at- 
tack on  the  enemy's  camp.  But  in  spite  of  dw 
bravoiy  of  the  aanUants^  the  attack,  again  and 
agaio  fenewed,  was  always  repulsed,  unstavus 
Adotphns  Was  obfigvd  to  give  up  the  hope  of 
si!rce-;s  in  his  attempt  and  soon  after  he  led  his 
tri>o[)>  into  Saxony.  Thither  \\  allenstcin  fol- 
If  wed  him,  and  on  16  Nov.  (O.  S.  6  Nov.)  1632, 
a  battle  was  fought  at  Liitzen,  near  Leipzig,  in 
which  Wallenstein  was  defeated,  but  in  which 
die  victorious  Swedes  lost  their  Idng  and  leader. 
,  After  the  death  of  Gastovus  Adii^h^  the 
direction  of  the  war  wa^  a-vunted  vy  the 

Swedish  Chancellor  Axel  Uxt  ii stiema,  who,  in 
the  first  place,  jjot  the  Protestant  princes  and 
towns  of  the  Franconian,  Swabian  and  the  two 
Rhenish  circles  of  the  Gcmanic  emfnrc  to 
proousc  in  the  Ueilbronn  Conventioa  to  uphold 
the  Swedes  nntil  the  victory  of  the  Protestant 
cause  should  be  secure.  The  principal  generals 
who  acted  under  him  were  Bernhard  von 
Weimar  and  the  Swedish  ^;eneral  Honi  I'rancc 
furnished  supplies  of  money.  Bavaria  was  laid 
waste  by  the  Swedes,  who  since  the  jlcaih  of 
their  king  carried  on  the  war  in  as  barbarous  a 
OMUUier  as  the  Imperial  troops,  who  were  now 

Sirtercd  in  Silesia,  in  this  province  and  in 
hernia  Waltenstnn  lingered  without  exhibit- 
inp;  any  of  the  energy  that  was  demanded  of 
him  by  the  imperial  court.  This  slackness,  to- 
gether \Mtli  other  circumstances,  caused  him  to 
be  suspected  of  entering  into  treasonable  nego- 
tiations with  the  enemy,  and  Ferdinand  ulti- 
mately deposed  bin^  and  placed  him  luider  the 
ban  of  the  empire,  m  consequence  of  which  he 
was  murdered  by  some  of  liis  own  olTlccis  (2S 
Feb.  1634).  _  After  tins  the  imperial  arni>  m.j'.rd 
into  Bavaria,  and  on  b  Sept.  1634,  gaii  id  a 
complete  victory  over  Bernhard  von  \\  eimar 
at  Nordlingen.  Several  German  princes,  the 
principal  of  whom  > was  the  Elector  of  Sajtony, 
who  had  never  been  well  inclined  to  tht  Swedes, 
now  thought  it  convenient  to  conclude  separate 
peaces  with  the  emi)eror,  and  ihi  peojile  ^en- 
crally  be^an  to  cherish  the  hope  of  soon  seeing 
the  termmation  of  the  war.  The  separate  peace 
with  Saxon V,  the  peace  of  Prague,  was  con- 
cluded 30  May  1635,  and  in  it  Saxony  received 
die  whole  of  Losatia  as  a  hereditary  posses- 
sion, while  tibe  emperor  virtuaU^  g;ave  up  the 
ewt  Of  rtstitntiont 
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The  hopes  raised  among  the  people  of  Ger- 
many by  this  and  other  separate  peaces  were 
far  from  being  confirmed.  Germany  itself  was 
almost  unsuiimona  in  desiring  peace,  but  the 
Swedes  thought  it  to  their  interest  to  continue 
the  war  in  order  not  to  lose  the  advamages 
they  had  gained,  and  France  now  determined  to 
take  a  more  active  part  in  the  war,  with  the 
view  of  abasing  the  house  of  Hapsburg  and  ex- 
tending the  French  frontier  to  the  Khine^ 
RicheJien  promised  to  the  Swedes  important  dd 
in  money  and  troops,  and  the  war  wa.s  renewed 
with  greater  vigor  than  had  been  shown  since 
the  death  of  Gustavus  Adolphus.  The  Swedish 
general  Baner  conquered  an<l  rendered  desolate 
Saxony  and  Thnringia  (1636)  ;  Bernhard  von 
Weimar  took  Kheinfelden.  Freiburg  and  Brci- 
sach  (16.iS).  and  formed  the  scheme  of  creating 
for  himself  an  independent  principality  on 
both  beidcs  of  the  Rhine,  hut  was  stopped  short 
in  his  career  by  death  in  July  1639.  In  the 
midst  of  these  events  the  emperor  had  died 
(February  1<>J7),  and  had  been  fdllowed  by  nis 
son  Ferdinand  III,  a  man  of  milder  and  less 
energetic  temper  than  his  father,  but  as  firmly 
attached  to  the  Catholic  faith,  ana  equally  in- 
clined to  force  it  on  his  subjects. 

In  the  autumn  of  1640  the  new  emperor 
assembled  a  diet  at  Ratisbon  to  dcliber,-»te  over 
the  best  method  of  conducting  the  war,  and 
while  this  cotmdl  was  sitting.  Barer,  who  had 
for  the  last  few  years  been  coustatuly  engaged 
in  the  east  of  Germany,  conceived  the  audacious 
plan  of  leaving  his  winter  quarters  and  talcing 
the  whole  council,  along  with  the  emperor,  pris- 
oners (January  IWl).  A  sudden  thaw  pre- 
vented the  executinn  of  this  scheme  !iy  melting 
the  ice  on  which  he  had  hoped  to  cross  the 
rivers.  Baner  died  during  the  retreat.  He 
was  succeeded  in  the  command  of  the  Swedidi 
army  by  Torstenson.  the  ablest  of  the  generals 
who  proceeded  from  the  school  of  Gustavus 
.Adolphus.  Although  generally  confined  by  the 
gout  to  a  sedan  chair,  he  astonished  the  world 
by  the  rapidity*  of  his  movemcms.  He  van- 
quished the  imperial  armies  near  Leipzig 
(Brcitenfeld  1642),  adranced  into  Moravia  with 
the  intention  of  peneiritting  info  .\usti^a  and  at- 
tacking the  emperor  in  his  capital,  then  sud- 
denly appeared  in  Schleswig  and  Holstein  and 
put  to  flif.'ht  Ch  ri-ti.an  IV  of  Oenmark,  who  had 
lately  allied  hmiself  with  the  cmprror  and 
brou^rht  an  armv  into  the  field  (Uv4.<).  Later 
(August  1645),  v\  rangcl,  another  Swedish  gen- 
tni,  forced  Christian  to  accept  a  disadvan- 
tageous peace;  After  his  victory  over  Chris- 
tian IV,  Torstenson  agnin  turned  south,  and 
having  destroyed  two  imperial  armies,  one 
under  ^Gallas  and  the  other  under  HaizfcId 
and  Gotz,  in  conjunction  with  R.ikoczv,  prince 
of  Transylvania,  once  more,  threatened  Vienna 
(164.S).  But  the  emperor  was  again  delivered 
from  the  danger.  The  withdrawal  of  R-ikoczy 
oblif^d  Torstenson  to  give  up  his  dr«s!trTi ;  and 
in  the  following  year,  worn  out  bv  (]'-easc,  he 
resigned  his  command,  which  was  taken  up  by 
Wranpel.  Meantime  the  French  ha<l  been 
operating  on  the  Rhine  and  in  the  west  of  Ger- 
many. After  the  death  of  Bernhard  von 
Weimar  they  had  taken  his  army  into  their  pay. 
At  the  head  of  this  army  Gucbriant  ubiaiiK^ 
several  successes.  1  nt  t'iwar<l  the  close  of  lf43 
suffered  a  severe  deieat  in  which  his  array  was 
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in   great   lart    destroyed.   He  himself  was 

mortally  woun<lrf1  ^o<ln  after.  In  the  following 
year  neither  of  the  French  generals  Enghien 
and  Turcnnc  \s.is  able  to  K^in  any  consiilerabic 
advantage :  but  on  3  Aug  1645,  the  .\iistrian 
general  Merry  was  defeated  at  .Aller'.heim. 
near  Nordlingcn,  after  which  the  junction  of 
the  French  and  Swedes  was  inevitable.  Late 
in  the  Minaier  of  1646  ihctr  nnttcd  armies  ad- 
vanced through  SwaMa  and  Bavaria,  and  in  the 
armisiirc  of  IMm  (March  1647)  compelled 
Maximilian  of  Bavaria  to  fall  awav  from  the 
emfuror  In  the  followinR  year  further  suc- 
ccssfs  were  K.iMU'd  and  WranKcl  was  on  the 
point  of  uniiing  his  forces  with  those  of  the 
Other  Swedish  general  K6ni+;sniark  who  had 
penetrated  into  Bohemia,  when  the  news 
reached  the  armies  that  the  Peace  of  West- 
phalia, which  had  hecn  negotiating  for  Ave 
years  at  Munster  and  Osnabnick,  was  con- 
cluded. By  a  singular  coincidence  it  happened 
that  the  last  blow  of  tbc  war  was  stnuk  .\t  tin- 
place  where  the  war  oriKinatcii.  I'raKue. 
Konigsmark  had  taken  one  n.irt  ol  the  town 
and  was  prcpanng  to  attack  the  other  when  he 
was  stopped  hy  we  news  of  peace*  See  AtJB- 
iiiArHtrNtMnr;  Dkmmabx:  FaANct;  Goiican 
Lancuacb  anv  LrrcBATtTRc;  Gcbiiant;  Gaih 
WAN  Catholics;  dtsTAvrs  II  AaOLPHtn; 
Si'ain;  Sweoen  ;  Wai Uvvsms. 

Bibliographj. — "  CanibridKc  Modem  His- 
tory' (\  ol  l\'.  -Vcw  N  urk  lM>f>)  ;  Gardinier.  S 
k,''ThirtA'  \  .arx'  War'  (London  1874)  ;  Ward, 
A.  W.,  'Thirty  Years'  War'  (1860)  and  Ger- 
aaan  works  by  Barthold,  Gfaidetjr,  ScUller  and 
others. 

TRISBB.   See  Fyramus  ako  Thisbe. 

THI8TLB,  a  composite  pbnt  of  thtmamm 
CorrfiHW,  Cirsimm,  C««tOMr»iy  Om^rdo*  or 
Sonckms.  Other  rebted  plants  are  the  golden 

thi^ile  or  Spanish  oyster-plant  (.S\(Wy»MH«  liis- 

f'uwuiiJ  *  whose  roots  arc  used  as  a  vegetable 
ike  >.iKii>  .oul  parsnip,  whuli  they  resemble 
»omc»hat  closely  in  tiavor;  glube-lhistlcs 
(LJitnof<s),  often  planted  in  shrubberies  and 
herbaceous  borders  for  their  striking  effects; 
hiesscd  thistle  (Chuhs  btnfdictus)  a  hardy  ai^ 
nual  herb  useful  fur  rockeries  and  wild  gar^ 
dens,  bat  commonly  regarded  as  a  weed  in  the 
lieditcrranean  region  where  it  is  native,  and 
in  CalHiama  where  it  has  c>vap«'i!  cultivation; 
and  ihc  milk-;bistlc.  also  called  hies-ed  or  holy 
tluktlc  (.see  Sii  YHi  m).  oticii  grown  in  Kuropean 
gardens  lor  iis  c>liliie  roots,  leaves  and  heads 
and  also  for  tu  omamcotal  qualities.  Several 
plants  of  other  famitiea  have  sometimes  been 
called  thistle  from  their  apparcat  resemblance 
to  tnte  thistles.  The  best  loiown  ot  these  are 

pri>bably  the  bine  thistle  (/;«/inon  vul(jor,  )  of 
the  Horauwiii  ,-tr,  ami  the  fuller's  or  clothier's 

teasel  (/»i>!UiMj  fuih  nux,)  and  its  few  related 

Species  uf  the  famfU  ihfsa(an-<r 

Among  the  b*M  known  genera  the  foUnwing 
raecics  are  probably  most  widely  recognise^L 
The  Scotch  or  cotton  thistle  {Onopordon 
otamthinm)  is  a  biennial  occasionally  grown  in 
America  and  sometimes  seen  wild  in  uie  East- 
ern States.  It  has  cottony  white  spiny  f  i1i;igc 
and  larye  solitarv  terminal  heads  of  pale  purjilc 
fli  \^^r^  'Hk  pl,ini'>  are  .ilteii  mx  feet  fall  and 
are  pl  iri'i  .1  m  fr'  nt  i  t  (l.irk  ci  l'  rril  NbriiNt-ery . 
Tbc\  SI  "111  utilikclv  1"  pr>vf  i  r.  im'.'' -  'Hh-  as 
weeds  in  America.    S<'mc  of  its  other  popular 


names  are  Queen  Marv's,  silver,  .\reentine,  o«l. 
asses'  and  down  thisile.  Tlu  Sf  ittish  etxibleTB 
seems  more  likely  lo  be  really  the  ^ternlri*  ihiv 
tie  {Cirsium  aioule)  which  is  common  \n  Sf^'i- 
land.  The  so-c.tlled  Canada  thisiIc  iCirnum 
an'^nse)  is  a  native  of  Kiirope.  It  has  heroOK 
a  tronblcsome  weed  in  fields  where  methods  of 
cultivation  and  rotation  are  faulty,  sprcadag 
both  by  its  seeds  and  its  perennial  ciecpiag 
foot-sfodcs,  every  fragment  of  which  is  cafkiUe 
of  propagatinu  a  new  plant.  Prevention  fif 
leaf  formniion  hv  f)crsisient  cultivatjuo  i»  a 
sure  ri  inc<l\  as  well  as  a  satrgiiard.  The  plant 
is  a  slender  herb  al>otit  three  lect  fall  and  ha« 
numerous  small  purplish  pink  flower  h<  adv  The 
bull  thistle  (C.  lanceolatmm)  and  the  vcUosr 
thistle  (C.  horriduii$m)  are  nbo  wdl-faaowa 
relatives  foond  alonajroadMdci  and  im  idUk 
especially  pastures.  The  pasture  thisde  iCir^ 

stum  odordtvtit)  is  fnuiul  in  similar  places 
The  star  tlnsilc  (Cmtauri  a  ciih  ilrij^a,  etc.) 
bears  a  resemblance  to  the  blessed  th(»tk 
Several  related  species,  notably  the  corn  flower, 
blue  bottle,  bachelor's  button  or  blnet  (C 
cyanus)  and  the  dusty  miller  (C.  eifurranm)  are 
popular  garden  plaBtl.  7*hrce  species  of  aow 
thistle*— the  common  {Samtkms  o/momu), 
the  fieM  (5*.  arvmsis)  and  the  spiny  lenved 
(S  asper) — are  well-known  weeds  in  the 
United  States  and  the  Carline  thistle  ( Carlma 
vulgaris)  plays  a  similar  role  iiiK'ti  pi^^r  s<jiU  ir 
Europe.  The  last  was  so  itamcd  because  tradi- 
tion says  that  Chaiknugne  aaed  its  roees 
medicinally. 

THISTLE,  Order  of  the.    See  Otsmax 

Roy  At . 

THISTLE-BIRD,  the  Americas  goUfinth 
(q.v.). 

THISTLE  CROWN,  the  name  r.f  a  gold 
coin  of  James  VI  of  Scotland,  of  the  vaine  at 
97J  ceuts.   It  bore  on  the  obvarae  a  roae  and 

on  the  reverse  a  thistle,  both  crowned. 

THISTLEWOOD.  Arthur,  English  cc»- 
spiraior;  b.  Tuphtdm,  Lincolnshire.  1770;  d. 
London,  I  May  1820.  He  is  said  lu  have  ii»- 
bibcd  anarchistic  doctnnes  from  the  writings 
of  Paine  and  from  a  visit  to  France  before  the 
fait  of  Robespierre.  He  entered  the  army  b 
1798  and  rose  to  the  rank  of  a  lieutenant  After 
various  misfortunes,  both  natural  and  the  rc%u!: 
of  gamfilnig  and  disMpaiii>n.  he  l>oame  ao 
active  mcmt)cr  of  the  s<xiciy  fi  rmed  b>  Tbi>tna» 
Spcnrc,  which  aimed  at  re  .  ohnn  lurintj  aB 
social  institutions.  He  atienip;cd  to  orcanue  a 
revolution  in  1816  which  faite<l  through  the 
efforts  of  infonners,  and  in  1817  was  tndktcd 
for  treason,  but  escaped  conviction.  In  ISl^lf 
he  suffered  a  ye:ir's  imprisooraent  f.^r  a 
threatened  breach  of  the  peace,  .\fter  his  re- 
lease he  I'C.-.itnt  the  prlniip.al  agent  in  tbf 
nu  mor.iMe  <  .itii  Street  rtmspiracy  (  vj  caJ'rJ 
fr<  m  ilic  met  ;:ng-place  of  the  ci  nspirators  ic 
Ltindon),  the  object  of  which  was  to  murder 
several  of  the  members  of  the  admin istraticm 
at  a  calnnet  ditmer,  attack  either  Coom's  et 
Child's  hank,  scire  the  Tower  and  Ifamw 
House  and  set  up  a  provisional  gorernnwqt 
The  day  selected  for  carrying  out  the  plivt  mas 
f^.l!  fixed  for  the  fntieral  of  George  III  at 
\\iii.!s..r,  when  all  the  military  would  W  -va 
.if  Ii'ti<loTi  to  t.>ke  j'.irt  in  the  funeral  pr>«-r* 
sion.    This  absurd  scheme  wa%  betrayed  bj  a 
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man  who  was  osten&ibK'  ^nc  uf  ihe  conspirators 
and  the  deepest  in  Thistlewood's  confidence. 
The  projectors  were  arrested  just  as  they  were 
about  to  proceed  to  the  execution  of  their  piu*- 
pose  23  Feb.  1820.  Beinc;  tried  and  condemned 
as  a  traitor,  Thistlewood.  with  four  of  tlis  co- 
adjutors, was  hanged  and  decapitated. 

THISTUSWOOD  CONSPIRACY.  See 
Ca-so  Snncr  GowsnaAcy ;  Tnimmtmm,  AaxHin. 

THIViS,  the've.   See  Theub,  Gsebce. 

THOBURN,  Isabella,  American  missionary 
and  educator:  b.  near  Saint  Qairsvillc,  Ohio, 
29  March  1840:  d.  Lucknow,  India,  1  Sept.  1901. 
She  came  of  Scotch-Irish  parentage.  She  was 
educated  in  the  Wheeling  Female  Seminary, 
supplemented  by  a  year  in  the  study  of  art  at 
the  Cincinnati  Acarkniy  of  Design.  After 
teaching  in  the  public  schools  for  several  years, 
she  spent  a  year  as  an  instructor  in  a  private 
school  at  New  Castle.  Pa.,  and,  in  bedtme 
preceptress  of  the  ■Western  Reserve  seminary 
at  West  Farminfrton,  Ohio.  In  I860,  at  the  or- 
ganization of  the  \\  oniaii's  Fureii^'ii  Missionary 
Society  of  the  Methodist  Kp'.sropal  Church, 
she  was  selected  as  its  first  missionary,  being 
assigned  to  work  in  India,  whither  her  brother, 
James  M.  Thobum  (a.v.},  bad  gone  10  years 
before.  In  April  1879  she  oi^mxed  a  school 
for  native  girls  at  Lucknow  with  but  six  pupils 
and  herself  as  the  only  teacher.  She  al^i  cii- 
paizcd  in  evangelistic,  Siiiuin\-  i^chcHil  and  zcunna 
work.  The  grade  of  the  school  thus  established 
was  gradually  raised  as  its  attendance  increased 
until  a  full  high  school  course  was  offered. 
In  response  to  a  demand  for  still  more  ad- 
vanced courses  of  instruction,  classes  in  the 
lovfcr  collegiate  grades  were  offered  in  '1887 
and,  in  1W5,  after  having  complied  with  the 
rigid  retnuremcnts  of  the  British  Indian  gov- 
ernment, it  was  granted  a  charter  as  the  Lnck- 
now  Woman's  College.  Climatic  conditions, 
wliidi  scriousbr  impaired  her  health,  neoessi^ 
tated  several  extended  furloiMAis,  the  yean 
1886-82,  188M0  and  189!M900  Ming  spent  in 
America,  though  thcv  were  years  fiHi'l  with 
activity  in  behalf  of  the  cause  to  winch  ht  i  lite 
had  been  devoted.  The  name  of  the  Lucknow 
Woman's  College  was  subsequently  changed  to 
that  of  the  Isab«lla  Thoburn  Woman's  College. 
Consolt  Thobum.  Bishop  J.  M.,  <Life  of  Isa- 
bella Thobum.* 

THOBURN.  James  Mills,  American 
Methodist  Epi.scopal  bishop:  b.  Saint  Clairs- 
villc,  Ohio,  7  March  1836.  Mc  was  graduated 
at  Allegheiw  College,  Mcadville^  Pa.,  in  1857, 
and  soon  after  entered  the  ministry.  In  1859 
be  was  sent  as  a  missionary  to  India  and  until 
1906,  when  he  retired,  was  identified  with  work 
in  that  region.  He  was  elected  bishop  of  India 
and  Malaysia  in  1888  ana  was  for  six  years  the 
editor  of  the  Indian  IVitness.  His  writings  in- 
clude "Missionary  .Addresses'  (1887);  'India 
and  Malaysia*  (1893)  :  "The  Deaconess  and 
Her  Vocauon»  (1893);  «Christless  Nations* 
(1895);  <The  Church  of  Pentecost>  09QD  *. 
'Life  of  Isabella  Thoburn'  (1908)  and  <The 
Christian  Conquest  of  India.* 

THOBURN,  Joseph.  American  soldier: 
b.  Carrickfergus,  Ireland,  29  April  1825:  d. 
Cedar  Creek,  19  Oct.  1864.  In  August  follow- 
ing his  parents  emigrated  to  America,  settling 
on  a  farm  in  Belmont  County,  Ohio.   His  edu- 


cation was  ohtaincti  in  the  primitive  rural 
schools  of  the  period,  supplemented  by  diligent 
private  study.  He  became  a.  teacher  in  the 
public  schools  at  the  age  of  17  and  later,  having 
advanced  to  the  mitKipalship  of  a  villMe 
school,  he  began  tne  study  of  medicine.  He 
was  graduated  from  Starling  Medic.^l  College, 
Columbus,  Ohio,  in  1850.  After  a  term 
as  an  interne  in  luKpital  service,  he  located 
for  the  practice  of  his  profession  at  Wheel- 
ling,  (West)  Va.  At  me  outbreak  of  the 
Civil  War  he  was  commissioned  surgeon  of  the 
first  regiment  raised  in  Virginia  for  the  Union 
service.  At  the  battle  of  Philippi,  its  colonel 
(Benjamin  F.  Kcllcy)  was  seriously  wounded 
and,  the  other  field  olTicers  not  being  available 
for  duty,  the  command  of  the  regiment  de- 
volved uiwn  the  surgeon,  who  continued  to  act 
in  that  capacity  until  the  expiration  of  its  100- 
day  term  of  service.  When  die  regiment  re- 
eniisted  for  three  years  he  was  commissioned  as 
its  colonel.  After  a  year  of  service  as  a  regi- 
mental commander,  he  was  assigned  to  the 
command  of  the  Fourth  Brigade,  Second  Di- 
vision, Third  Army  Corps,  Army  of  the  Poto- 
mac, but  had  to  be  given  an  extended  leave  on  ' 
account  oi  a  severe  wound.  He  was  widi  Us 
regiment  througiiout  the  spring  and  summer  of 
1862.  later  heing^  transferred  to  the  Department 
of  West  \'irvrinia,  where  he  was  again  assigned 
to  the  command  of  a  brigade.  In  May  1864  he 
took  part  in  the  disastrous  Lynchburg  raid.  On 
22  July  1864  he  was  assiraied  to  the  command  of 
the  First  Division  of  me  Department  of  the 
Kanawha  (later  kMMm  as  the  Army  of  West 
Virginia  and  also  as  *e  Eig^  Army  Corps), 
in  ti-hich  capacity  he  participated  m  most  of  the 
active  movements  of  the  Shenandoah  campaign, 
including  the  battles  of  Kernstown,  Opcquan 
and  Fisher's  Hill.  In  the  disposition  of  the 
forces  at  Cedar  Creek  by  Gen.  Horatio  G. 
Wright  (in  the  riisence  of  General  Sheridan) 
Colonel  Thobum's  <Svisnon  was  placed  in  a 
peculiarly  exposed  position,  over  his  protest. 
Ift  the  surprise  attack  with  which  the  battle  of 
(3cdar  Creek  began  {V)  Oct.  1864),  his  com- 
mand was  driven  from  its  camp  in  utter  rout 
at  dawn  and,  while  striving  to  rally  his  men 
for  defemive  action,  he  fell  mortally  wounded. 
A  commission  as  brigadier-general  of  volnn-  * 
teers  was  made  out  to  him  the  day  <if  hi<;  death. 
His  remains  were  buried  with  full  military 
honors  at  W  heeling.  Consult  'Ofticial  Kccords 
of  the  Union  and  C<infederate  Armies'  (Series 
I.  Vols.  12.  25,  27.  29,  33,  37,  43,  51  )  and  Pond, 
George  £.,  <  Personal  Memoirs  of  General 
Philip  H.  Sheridan >  and  <Th6  Shenandoah 
Campaign.' 

THOBUKN,  Joseph  Bradfield,  American 
writer:  h.  Rellaire,  Ohio.  8  Aug.  1866.  In 
1871  his  parents  removed  to  Marion  County, 
Kan.,  where  he  was  reared  on  a  farm  and  at- 
tended the  public  schools.  He  learned  the 
printer's  trade  and  did  some  newspaper  work, 
after  which  he  entered  the  K.msas  .\..riculiurHl 
College  from  which  he  was  h^r.i  lu.ircd  in  1893. 
In  1®9  he  removed  to  Oklah  m  i  City,  where 
he  engaged  in  newmaper  work.  He  served  as 
secreury  of  the  Oldahoma  Territorial  Board 
of  .Agriculture  from  December  1902  until  Jtily 
1905.  Since  1907  he  has  devoted  hiniself 
largely  to  the  W(irk  of  research  and  writing 
along  the  lines  oi  local  and  western  history. 
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From  1913  to  1917  lie  was  connected  with  the 
Univfnity  of  Oklahoma  as  a  specialist  in  re- 
search, ficld-wi  rk  ami  c  Ut  cti. >ti'.  in  looal  his- 
tory and  anthn  J)  ii>>{Y.  Ihinni;  this  tin\c  lu  did 
considerable  w  rk  in  the  \s;iy  of  c\i:a\  iMiikT 
prehistoric  earth- works,  cave  dwcUinL's,  tumuli, 
etc.,  in  Oklahoma.  In  the  course  of  these  in- 
vestigations he  secured  positive  evidence  that 
Uie  natural  mounds,  so  called,  which  are  so 
abundant  in  the  rcgioD  immediatel;^  west  of  the 
lower  half  of  the  valley  of  the  Mississippi,  the 
ongin  of  which  had  long  been  a  subject  of  dis- 
pute am^l[I^r  scientists,  are  of  hunun  origin, 
each  tumulus,  So  far  a>  t x.iniirud,  jTOMiig  to  be 
the  ruin  of  a  timber-framed,  donu-snapcd, 
earth-covcrcd  human  habitation.  He  has  been 
in  the  ser\ice  of  the  Oklahoma  Historical  So- 
ciety since  July  1917,  being  engaged  in  re- 
seairch.  field  oolIcctioM  and  editonal  work.  He 
is  'the  author  of  a  comprehensive  history  of 
OUahoma.  published  in  1016. 

THOLEN,  talen.  Netherlands,  an  inland 
in  the  province  of  Zeeland,  north  of  the  Oostcr 
Scheldc  and  21  miles  northwest  of  Antwerp, 
contains  47  square  miles.  It  is  protected  by 
dikes.  The.  soil  is  productive  and  the  prin- 
cipal products  are  wheat,  rye.  barley,  oats,  flax, 
madder,  beans  and  potatoes.  Tholen  is  alSO  the 
name  ot  the  chief  town.  Pop. 

THOM,  tdm,  James,  Scottish  sculptor: 
b.  Ayrshire,  Scotlaiid.  1799;  d.  New  York.  17 
April  I8S0.  He  was  bv  trade  a  stonemason  and 
suddenly  lca|Md  into  notice  by  hi*  croup  *Tam 
o'  Shanter  and  Soutcr  Johnny.*  cotln  the  sand« 
stone  on  which  he  was  accustomed  to  work. 
Thi>  group  now  forms  part  of  the  Burns  monu- 
ment at  L)«x)ii.  near  Ayr.  It  was  first  exhibited 
in  Edinburgh  ( 1828)  and  by  its  success  the 
sculptor  was  led  to  move  to  London,  but  in 
IW7  sailed  for  the  Uuitcd  States,  where  his 
genius  found  at  last  a  liberal  recognition. 
Among  his  best  km»«a  works  is  'Old  Mortal- 
iftr*  now  in  Laurel  Rill  Cemetery,  Philaddphia, 

ot  whii  b  lie  was  induced  to  m.ikt  m  iny  replicas. 

THOMA.  to'ma,  Ludwig,  dcrman  satiric 
novelist  and  dramatist:  b.  Ot-erammeris' m.  Jl 
Jan.  He  attended  gymnasia  at  Munich 

aiiid  Landshui,  the  Forestry  School  at  Aschaf- 
taaburg.  and,  in  order  to  sttKly  law.  the  uoi* 
vcfsities  of  Muiddi  and  Erlancen.  tfnis  obtain- 
ing his  entire  education  in  I'.i.  iria  Frr  a 
dkort  time  be  practised  law  at  I'aihau.  later  at 
Munich  ( l^'''7-'>l),  »oon  rclinquisluni;  this 
career  for  that  of  literature.  The  gaieral  tone 
of  his  literanr  work  is  well  indicated  by  the 
fact  that  he  has  l>een  connected  with  the  hu- 
morous and  oppositional  weekly  Simpltcitstmms 
(q.v.)  at  Munich,  as  cdilor,  since  189Q  Mars, 
a  more  serious  periodical  (bi-monthly),  has 
also  for  a  tmn-  fi<tn  under  his  editorship.  The 
cartoons  and  iiui(j>  ol  Simf'luissttnus  wire  one 
of  till-  rn.ii::  t.i\  of  the  nerman  liln  ials  in 
ibcir  tik'hi  wub  the  Imperial  Government,  and 
It  was  on,,  of  the  great  disappointments  of 
1914  to  behold  the  paper  assume  a  more  and 
more  chauvinistic  attittida  after  the  events 
of  August  in  that  year,  supporting  die  preda- 
uyry  and  imperialistic  poHcy  of  the  flertnan 
KovcrnnuTit  whrre  rt -i>.tanrr  would  have  V«'en 
tbe  [M.iper  attitude  v'f  a  li'.<-r.»!  orvan  Tbonia'- 
onu  (Milicy  preSrnletl  .i  Mrmlar  <  Ihium  ..iti.!i; 
m  the  great  Have  of  chau\ini>m  which  the 
fovermnmt  had  effiriently  latmrhed,  he  took 


part  in  the  patriotic  shooting,  and  incidents^ 

engaged  in  polemic  correspondence  with  a  niaa- 
ler  of  American  writers,  including  (jeor«t 
H.ivin  I'utnam,  who  published  some  o!  the 
iiitcrclianKes  of  \iews  in  .\mcruan  iuvk>paprrv 
Kut  Thoma  is  t(X>  critical  and  subtle  a  oua 
to  become  a  chauvinist  of  the  worst  type,  la 
his  literary  work  his  oppositioo  is  diioctcd  Chk^r 
against  petty  social  prejudice*  and.  in  the  fotai> 
cal  field,  to  the  Roman  ('atholk  iTiurch;  tn  the 
latter  respect  he  resembles  Anieiu:nif'<-r  <q\  ) 
and  Ro^t^^ir  (tiv.),  both  of  vsl.oin,  Uke 
Thonia.  I.itleily  attack  the  abuse*  ui  tiie  petty 
clcrK;\,  not  from  a  Protestant  »tuiid;>oint  bot 
from  the  u>ual  hosUlc  pusitioo  oi  tiic  laity  ta 
Catholic  countries.  The  aMWt  notaltlc  satires 
on  the  cicrgs'  are  the  short  story  *I>cr  heibge 
Hics>  ( Munich  and  the  bitter  novd  *A» 
dreas  Vust>  (ib.  1905.  Utb  ed.  1910).  His 
three  best  plays,  which  arc  very  popular  on  the 
(«ermaii  ^ta^e,  art  'Die  Lokallanii. '  a  i^^omcd^ 
(1902).  <  Mural."  r-.medy  (I'W>.  and  '  .Magda'- 
Icna,'  a  popular  tr.i,.i  dy  (  '  \  L>;k->tuck.'  I'^li* 
Each  has  as  its  tbt  ini  one  of  the  (k6- 
ciendes  of  provincial  life.  *Die  I  ftkilhahn* 
picture*  the  officious  bustle  of  gossiping  towa 
officials,  who  never  achieve  any  resolu: 
'Moral'  reveals  ibc  low  morality  of  a  Kfoup 
of  persons  who  lia\e  joined  a  >ocicty  lur  morJ 
uphft  in  order  to  I*  the  more  ctfcctucJ) 
cloaked  from  each  other;  *Magdalcua'  is  the 
story  of  a  girl's  gradual  shitting  from  a  io^e- 
lifr  that  is  frank  and  unselfish,  and  whic^ 
Acreforc^  meets  with  nu  disapproval  from  the 
villageri^  to  one  that  b  go%-cmed  by  oomndef^ 
tions  of  mouQr,  thu  causing  her  ostracism  sad 
death.  No  man  has  letter  depicted  the  life  of 
the  small  pcaNant  .iiid  country  tuwii<<man  in 
£avaria  than  lia>  Tbuma. 

Other  works  arc  'Agricola'  (1897);  '.\»» 
sessor  Karlcben'  (1900);  <\Vitwea'  and  Die 
Mcdatlle.'  comedies  fldOl};  'UoductU'  >h«st 
stories  (1901):  'GroUieiten,*  poems  (l«U): 
M)ie  WiMerer.*  short  story  (1903);  'Lau^bs- 
hrngesdriditen.'  burlesques  of  child  life  1 19n«; 
2-;h  l-XlTi;    T.tcr  S^bl.-mih!  (!"**».. 

'  T.itit.i   I  ficda'    ( !iki    '  l,ai!'>'iu!<ngr><  bh  }ren.' 

.Wth  eti.  ]'nOi:  'Klcinstadtcr-chichtrti' 
(l'A.)8);  'Krstir  Kiasse."  comedy  cl'*lO);  Ijott- 
chais  ("icburi-tag.  .i  comedv  (I'Ml  >  ;.'IVr  \\n- 
tibcr,>  a  novel  (1911):  'Josef  Filsers  Brief- 
wedisel.*  a  satire  (1912)  :  'Das  SaoKltngrUieiBi.* 
burlesque  (1913).  In  the  'German  Clavwcs' 
<VoL  XIX,  New  York  1914),  appears  a  trjuxv 
latton  of  *Dcr  hetiigc  Hies'  (Nfatt  the  Holyl. 

Jacob  NStrtuui  IIamtmanx 

TBOMAS,  Saint,  also  called  DIOYMUS 
(roNMV  bcioR  the  Aramaic:  fMdjnmss,  the 
Gredr  word  signifyinR  *twin*).  one  ol  iht 

Twelve  Apostles  known  as  The  rVwrsTra.  He 
is  said  to  have  '  <  <  i.  a  native  of  Antioch.  tbe 
tWiii  I  rotber  ol  -I'-fei  1  >  sias,  childrtrn  f 
I)iojiliaias  and  Kboa  Kustbius  implies  thM 
hi  \\a-  a  stepbrother  of  jesus  and  that  h:» 
teal  name  was  Judas.  The  Kcoe  in  the  (i 
in  which  the  doubts  WCfC  at  faHN 
that  Thomas  hod  laftmri  with  vrcai 
yehemenre  as  to  tbe  fact  of  the  reanrrrrtKM^ 
it  the  chief  of  the  three  occnsions  on  which  he 
is  prominent  (roniiult  John  xx.  24-2*:  1  okt 
xxiv.  .V»4'>^  Aftrr  the  >nKif'ixi.'H  v.-' 
it  fell  to  the  lot  of  Saint  Thumas  to  pnnclj-on 
India,  and  tradition  reUles  with  gteat  dr> 
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ctimstanttallty  that  he  hesitated  to  travel  there 
until  Jesus  appeared  to  him  in  a  visioti  and 

ordered  liini  to  fio  to  (londophares.  the  Indo- 
P.irthiaii  Kiiiir.  who  nilcd  over  the  Kabtd  Val- 
ley and  the  Punjab,  and  to  build  him  a  palace. 
Saint  Thomas  accordingly  went  to  India, 
and  converted  and  baptized  the  Kinc  Gunda- 
phons  or  Gondophares  whose  name  is  known 
to  ardtaeolofi^su  Oirough  many  inscriptions  and 
coins  as  rdgning  from  a.d.  21  to  52  at  Peshawar 
on  the  Tndas.  Later  traditions  state  that 
Thomas  went  farthir  .sonth  and  cast  than  the 
I'unjab;  founded  the  Church  o£  the  Christians 
of  saint  Thomas  in  Malabar,  and  was  mar- 
tyred on  Mount  Saint  Thomas  near  Madras. 
(See  Christians  op  Saint  Thomas).  In  Cey- 
lon. Saint  Thomas  shares  with  Ruddha  the 
honor  of  the  footprint  on  .^darn's  Peak,  reputed 
as  left  (HI. his  ascension  into  heaven.  His  re- 
mains were  transferred  to  Edcssa  where 
Chrysostom  mentions  his  grave  as  one  of  the 
fcmr  genuine  tombs  of  the  apostles,  the  other 
tibree  being  those  of  Peter,  Paul  and  JcAm. 
An  apocryphal,  'Gospel  of  Thomas,*  is  pub- 
lished in  Tischendorf's  'Evangclia  Apocrypha.* 
In  his  'Zoological  Mythology'  (1872),  C.u'.er- 
natis  states  that  in  the  Middle  .^ges  the  Cicr- 
mans  of  Westphalia  made  the  ass  the  symbol 
of  Thomas  the  incredulous  apostle  to  apply  to 
all  unbelievers  and  for  a  long  time,  even  among 
German  youth,  the  boy  ytho  was  last  to  enter 
school  on  Saint  'Thomas*  day  was  called  the 

•ass  Thom;i-  "    Sfe  Al^VRYrHA. 

THOMAS,  Albert  Ellsworth,  American 
dramatist :  h  Chester,  Mass..  18  Sept.  1872.  He 
was  graduated  at  Brown  University  in  18'>4, 
and  took  his  A.M.  degree  in  1895,  becoming  a 
newspaper  writer  directly  afterward.  lie  was 
employed  on  leading  New  York  papers,  in- 
cluding the  Tribune.  Post,  Tiiucs  and  Sun  be- 
tween the  years  189.s  and  1909,  when  he  be- 
came a  dramatic  writer  and  also  published  a 
novel  'Cynthia's  Rebellion*  (im).  His  plays 
inchide  ^er  Husband's  Wife*  (1910) ;  ^Th6 
Divorce  Fund'  (1911);  'Little  I^oy  Blue* 
(1911);  «The  Hi^  Idea'  (1914).  etc. 

THOMAS,  to-ma,  Anibroise  Charles 
Louis,  French  musical  composer:  b.  Mets,  S 

Aug.  1811 ;  d.  Paris,  T2  Feb.  1896.   He  studied 

in  the  Paris  Ct)n>ervatoirc,  and  in  18vl2  gained 
the  (irand  Prix  de  Rome,  which  enabled  liim 
tu  continue  his  stu<lics  in  Italy.  KeturninL;  to 
France  he  began  to  write  for  the  Opera  Com- 
ique,  his  first  opera  being  'La  double  Ecfcelle* 
(1837).  Among  his  early  c»eras  may  be  cited 
also  'Betty*  OSAb)  ;  <Le  ^d>  (1849^.  and 

3«ta  bOUite;  and  'Le  Roman  d'  Elvire' 
C  is  best  remembered,  however,  by  tlu  more 
serious   works   of   his   later   vears,  "Mi^'iion' 
(1866)^;  'H-amlet'  and  'Fran(,oisc  de 

Kimini*  (1882).  He  was  appointed  professor 
of  composition  at  the  Paris  Conservatoire  in 
18S2,  and  m  1871  succeeded  Auber  as  director. 
His  non-operatic  works  include  a  'Messc 
Solenncllc*  (18?7).  a  'Marche  Religicusc* 
(1863),  cant.it.i>.  ;iiid  chamber  music. 

THOMAS  AQUINAS.  See  Aouihas. 
Thomas. 

THOMAS.  Arthur  Goring,  Enplish  com- 
poser: I  .  Kalton  Park.  Sussex.  20  Nov.  1850; 
d  2()  Nfarch  1892.  He  studied  at  Haileybury 
College  and  his  muiicBl  education  was  received 


at  Paris,  and  at  the  Roval  Acatfemy  of  Music. 
His  opera,  <The  Light  of  the-Hatem,*  «ras  given 

with  arrtptance  while  he  was  still  a  student  at 
the  academy.  In  18.S.^  his  second  opera  'Esmer- 
alda' was  prodtired  at  Dniry  I.anc  Theatre  and 
was  warmly  received.  In  188.S  followed  'Na- 
deshda*  and  'The  Golden  Web,*  the  latter  bcinn 
completed  bv  S.  P.  Waddittgton  and  produced 
at  Qverpool  in  1893.  Bestdes  his  operas  he 
composed  'The  Stm  Worshippers,'  a  choral 
ode.  'Out  of  the  Deep.*  and  'The  Swan  and 
the  Sk.Iatk,'  both  cantatas,  the  latter  <>iie  be- 
in«  hni^hc<l  by  Sir  C.  V.  Stanford.  He  is  com- 
memorated by  the  Goring  Thomas  sdioiatship 
at  the  Royal  Academy  of  Music. 

THOMAS,  Augustus,  Amencan  playwriKht: 
1).  Saint  I.onis,  Mo,  8  Jan.  185'^.  Tie  was  a 
special  writer  and  illustrator  on  Saint  Louis, 
K.insas  City  and  New  York  ncwsp.ipcrs,  and 
became  editor  and  proprietor  of  the  Kansas 
City  Mirror  in  1889.  He  soon  left  the  field  of 
journalism  and  liccame  a  playwright.  He  is 
the  author  of  the  popular  dramas,  'Arizona,* 
•In  Mizzoura, *  'The  Burj^lar.'  'The  Man  I'p- 
stairs.*  <On  the  Quiet.'  'The  Farl  of  Paw- 
tucket.'  'The  Other  Girl,'  '.Mrs  Lemngwell's 
Boots,*  'The  Fdncation  of  Mr.  Pipp,*  'Jim 
Delancey,'  'The  Embassy  Ball,'  'The  Witch- 
ing Hour,*  'The  Hardest  Moon,*  'As  a  Man 
Thinks,*  'Indian  Stimmer,* "  'That  Overcoat,* 
'The  Hoosier  l">octor,*  'Tlie  Rio  Grande,' 
'The  Copperhead,'  etc.  He  is  a  mcnd>er  of 
the  .\merican  Academy  of  .-Xrts  and  Letters 
and  of  the  National  Institute  of  .\rts  and 
Letters,  of  which  he  became  president  in  1914^ 
and  from  which  he  received  a  gold  medal  for 
his  services  to  the  drama.  In  1914  fie  received 
the  dcijree  of  A  M    from  Williams  College. 

THOMAS,  Beckct.   Sec  Becket,  Tiiom.ns. 

THOMAS,  Calvin,  American  college  pro- 
fessor: b.  near  Lapeer.  Mich.,  28  Oct.  l.S.^l;  d. 
New  York,  4  Xi>v.  \')\9.  He  was  graduated  at 
the  University  uf  MicbiKan  in  1874,  taking  his 
A-Ii.  dcts'rce  the  same  vear  and  the  degree  of 
LL.D.  in  1904.  He  tauKht  Latin  and  Greek  at 
the  Grand  Rapids  High  School  lor  a  while, 
after  which  he  studied  philology  at  Lcipziiu'  in 
1877-78.  Following  this  coiir-e  be  <le\oted  him- 
self to  the  teaching  of  German,  .mil  w.i>  ]>to- 
fissor  of  that  language  at  Colombia  l'ni\cr>ity. 
He  etlited  a  numlier  ot  the  standard  German 
i^Ia.s^ics  for  school  and  college  U'^e  and  wrote 
extensively  on  philological  subjects  for  edu- 
cational and  literary  publications,  besides  asr 
sisting  in  the  compilation  of  the  New 
Standard  Dictionary.     In  he  edited  an 

'.\nthology  of  German  literature.* 

THOMAS,  Charles  Spauldinc,  Americaa 

lawyer  and  politician :  b.  Darien.  Ga..  Dec.  6, 
1849.  He  removed  his  family  to  Michigan  in 
his  youth,  and  was  educated  in  the  State  uni- 
versity, taking  his  I.L.I)  there  1871.  lie  prac- 
tised law  in  Colorado,  and  was  chairman  of 
the  Democratic  national  convention  at  Kansas 
in  19Q0.  From  W/}-VAH  he  was  governor  of 
Colorado,  and  in  1913  was  chosen  United 
States  Senator  to  fill  the  unexpired  term  of 
Charles  J,  Hughes,  deceased.  He  was  re- 
tlec!<  <l  f,T  flu  term  IMl.^  31. 

THOMAS,  Cyrus,  American  archa-olovisl 
;md  entomologist:  b.  Kingsport.  Tcnn..  27  Jnly 
1825;  d.  I910t  He  was  admitted  to  the  bar  in 
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1851  Md  practiMd  law  for  several  years,  finally 
entering  the  Lutheran  ministry  in  1864.  He 
was  natnnUist  on  the  United  Stale*  Geological 
Sorver   186^74.   and   profestor  of  natural 

sciences  in  the  Snuthcm  Illinois  N'ormal  Uni- 
\crsity  1874-77  He  \v.i>  St.ite  cnlumolujiist  of 
Illinois  i87?->S2.  and  in  1882  he  Itrramc  ethnolo- 
Kist  in  the  United  States  bureau  of  ethnology 
ill  charge  of  mound  explorations.  Of  special 
interest  in  thi«  latter  line  are  his  'Study  of 
tlie  Manuscript  Troano'  (1882);  N't^es  on 
Certain  Magps  and  Mexicaa  Manmcrtou* 
(18^4):  <Moand  Exploration*  (1888);  'Pre- 
historic Works  F-.T^t  of  the  Kocky  Mountains'; 
'Indiunv  of  \i>rtli  .Xnn  rica  in  Hi'^toric  Time** 
(with  W.  J.  Mc<,ce  \m). 

THOMAS,  Sdith  Matilda,  American  poet : 
h.  Chatham,  Ohio.  12  Aug.  1854.  She  was  edu- 
cated at  the  State  Korauil  School.  Geneva, 
Ohio.    Much  of  her  verse  is  distinctly  abov« 

the  averaur,  di-p!.i>  in.:  tivit  only  very  subtlC 
feeling,  hut  Kieat  dilicacy  of  expression.  She 
cutitrihuted  to  many  periodicals  and  pulilishcd 
in  liook  form  'A  New  Year's  Masque,  etc' 
(1885);  «The  Round  Year'  (1886):  'Lyrics 
and  Sonnets'  (1887);  'The  Inverted  Torch* 
1890):  <Fair  Shadow  Land>  (1893);  <Ia 
unshinc  Land*  (1895);  'In  the  Yonng 
World'  (1895):  'A  Winter  Swallow  and 
Other  Ver>-c*  (1806);  'The  Dancers'  (1003 >  ; 
'Cassia  and  Other  Wt'.c'  (10n>);  <The  (iuest 
at  the  Gate'  (xersc.  l'X>J  i  ;  The  White  Mf*- 
scagcr*;  *Thc  Flower  from  the  Ashes'  (1915). 

THOMAS.  Owwia  Haory.  Americn  sol- 
dier :  h.  Soathanipton  County.  \  a .  31 
July  1816;  d.  San  Francisco.  Cal.,  28  March 
1H70.  On  his  father's  side  he  was  of  Welsh 
and  Enelish  ancestrv  His  mother  wa«  of 
HuKUcnot  de>-c<ii;  He  received  this  earK  tdn- 
cation  at  Southampt'  ti  VcTdemv,  m.ir  Ms  home, 
and  toon  after  his  ^TadnaTioTi  was  appointed 
to  a  cadetship  at  the  West  Point  Miliur)- 
Academy,  hy  the  Hon.  John  Y.  Mason,  menbcr 
nf  ror:rrrss  from  the  Southampton  £strict. 
He  was  pr.iduatcd  at  West  Point  in  IfMOl 
standiiiK  12th  m  a  class  of  42  mcmU-rs.  W  T 
Sherman  l>cinK  sixth  He  was  a  th<>u^•htflII  and 
iii'hi'-triotis  >tudeiit  at  the  acidcmy.  a  char- 
acteristic that  followed  him  ihrouuhout  hi«^ 
later  miUtary  career.  In  1840  he  was  appointed 
Ucutcnant  in  the  Third  artilleiy.  He  served  to 
tbe  war  against  the  Seminoles  in  Florida,  and 
hter  in  the  Mexican  War.  and  was  brevyttcd 
captain  and  major  for  meritorious  ser\ice$  at 
Monterey  and  I'.iiena  Vista.  He  was  instructor 
at  the  Military  .\cadcmy  in  1851  54  In  1852 
he  was  united  in  marriage  with  .Miss  Frances 
KeUogg  of  Tro>-.  N.  Y.  He  was  conunivsioncd 
■Mjor  of  the  Second  cavaky  in  185S,  and  for 
ftOnc  jrcars  saw  doty  on  the  western  frontier, 
and  engaged  in  campaigning  aK^inst  hoetilc 
Indians. 

I  V'n  the  hrcakinn  out  of  the  Civil  War  he 
espoused  the  c.iti^e  <ii  the  V  imm.  and  w.»s  ap- 
pointed Kriffadier-Keneral  of  I  nited  State'«  \  ol- 
unteers  It  has  l<en  staled  that  early  in  IS/il. 
dnrinK  the  penod  of  suspense  and  uncertainty 
that  precedra  the  war.  b*  was  \acillatinR  in  his 
loyalty  to  the  government,  and  that  he  applied 
f«r  «rr\ires  in  the  Southern  armv:  fiot  this 
as  not  true,  as  is  clc;irly  shown  hv  the  fact^ 
preM-ntid  !•>  hio  l>i"Kraphers.  Van  Home,  i'tatt 
and  Cupp<*v    In  June  lUbl,  be  was  a>signed  lo 


the  command  of  General  Patterson,  with 
the  I'nitcd  States  forces  in  the  VaOcy  of 
Virginia,  but  was  soon  transferred  to  the  west 
and  was  placed  in  command  of  the  first  £vtjioa 

-f  the  Cnion  army  in  K(ti'  :.k->    Or,  1*^30  Ian 
he  Wi>n  tlie  tu-"!  iiii;.Mjr*..ir:t  .  ;ttor>  ^■j.jned 
'>  the  government  lorci-  iii  the  wist,  sjv^ll} 
defeating    the    (.  i':u\(krate->    undt  r  Gexcral 
ZollicofTcr,  at  the  l  attlc  of  .Mill  Springs  I'i  » 
in  Kentucky,  and  Ma.s  promoted  to  the  ntit  .! 
major-general  of  volunteer*  and  thanted  1} 
Presidoit  Lincoln  in  a  complimcnury  order 
At  the  hattle  of  Stone  River  (q.v.).  near  Mnr» 
frees''oro.  hi>  coDiniand  held  tin  centre  of  thr 
I'nioti  line,  uhen   he  v:ave  a<Iilitioiij!  c.i  Jcnccv 
of  hi>  .(1  ilitie^  .1--  a  i  ummaiidtr.  .iiij    f  h  >  »tav 
iuK  qualities  a>  a  tj;>;htcr.  At  the  lattic  o:  cTuck- 
am.%UKa   (q  v  ).  in  September  1863.  Thcoat 
Cumtnandcd  the  14th  corps  composed  of  three 
<Svisions  of  Rosecrans'  army,  and  at  the  cn«wt 
of  the  engagement  on  20  September  he  held  the 
left  of  the  general  line,  and  successfnUs  rr- 
sisted   the   repeated   attack^   of    the  Conud- 
crates.   .Mout  noon  tin-  ruht  vsm^  of  the  armj. 
weakened  hy  the  withdrawal  of  troops  lo  pro- 
tect Thomas'  left  tlank.  k^vc  way  before  ihr 
aManks  of  Hood  and  Ix>ngstrecl.    The  n^h: 
of  the  army  was  routed,  but  Thoaas  refonMd 
his  troops  on  Snodgrass  Hill  and  with  tbe  md 
of  reinforcements  hrouKht  forward  Ks 
Gordon     Gran^^er,     and     other     dit.<rhir.t'  :» 
chtcked  the  onslaUKht  oi  the   .utoMi.u-  -x. 
fcdrates.   repelled   their   rrjwrated   .ittavkrs.  ^ad 
held  the  position  until  nightfall,  vshtn  he  tafeh 
withdrew  his  forces  to  Ross\illr.   His  deferrte 
of  Snodgrass  Hill  was  one  of  tbe  most  dra- 
matic events  and  one  of  tbe  must  deadly 
struRgles  of  tbe  Gvil  War.  He  fairly  won  tb 
title  of  the  *Rodc  of  Chidcamauga.*  hjr  wbicfc 
he  is  so  well  known. 

In  the  engagement  of  Ntn^mJ  rr  IWO  tc 
front  of  Chattanooga  (q.v.).  Cteneral  Thomas' 
forces  stormed  the  heitzhts  of  Missionary  Rtdce 
and  drove  General  Brags'^  army  froB  its 
strong  position  on  the  crest,  gaimng  a  omn* 
pletc  victory  over  the  Confederates  In  the 
campaign  against  .\ilanta  (q  v.)  in  1864  Thoous 
was  •■eci'iid  in  command  to  General  W  T 
Sherm.iii.  and  al  h  ro-opt-ratefl  ssrth  that  ^m: 
soldier  III  aiCon'^Tli 'hiiifc:  the  hri'liari!  -rne-»  f. 
successes  achieved  hy  the  Union  army  Wlicc 
General  Sherman  left  Atlanta  and  marched  wrtk 
Ms  army  through  (jcorgia  to  the  sea.  Genera: 
Tbomas  took  command  of  the  Federal  form 
remaining:  in  Georgia.  .Maham.n  and  Tenn<-*»ee. 
and  prepared  to  meet  the  t'on federate  torrr* 
ni'.dcr  •General  Hood,  then  thrc-atj^nnc  an  a1 
%anre  into  Tennessee  General  Thomas  thrr 
l>e'.;an  the  concentration  of  hi<  forces  at  Ni^h- 
ville  (q  \  ).  His  troops  under  Schofickl  ani 
Stanley  stayed  Hood's  advance  at  Fraablt& 
Tenn..'  and  inflkted  terrible  kmcs  npoa  tbr 
Confederates,  bat  Hnod  soon  appeared  hefeve 
N'ashville  and  threatened  to  attack  the  aXK 
General  Th. 'ma>  was  now  reinforced  ?iy  GfZ. 
A  I  Sn-ith  »  ciimm.ind  from  Mi>M)on.  .ind  a 
large  force  of  cavalry  under  Cicn.  J.  H  \Vil»w 
Time  was  needed  for  equipping  tbe  cavalry  a*^i 
reorganiring  the  trooiis.  Severe  winner  wimbr^ 
had  <et  in.  and  Ibe  Mils  dteat  NadnrtAr  wrrr 
r...tTid  with  ice  and  sleet  —  thu*  delaswg 
m>iitar>  ofM-rations     Meantime  tbe  autbnr-r<* 
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ni!<l  ordered  Thomas  to  attack  Hood.  General 
I  homas  explained  and  remonstrated,  and  took 
due  time  for  preparation.  Orders  were  issued 
finally  relieving  Thomas  from  the  command, 
but  before  they  could  lie  executed  he  attacked 
Hood's  army  and  gained  one  of  the  most  com- 
plete and  brilliant  victories  of  the  war,  routing 
and  almost  dispersing  Hood's  forces.  General 
Thomas,  by  tlusi'  n-Milts,  fully  vindicated  his 
judgment  against  all  criticism,  and  received  the 
thanks  of  the  President  and  Congress  for  his 
splendid  victory.  He,  was  also  cominissioncd 
a  major-general  in  the  regular  army. 

At  the  close  of  the  war  he  was  in  coonmand 
of  the  Department  of  the  Cumberland  at  Nash- 
ville, and  was  most  useful  in  rcorf^anii'ing  and 
sustaining  the  civil  laws  and  pn\  rrnment  in 
Tennessee  nnc!  th^'  adjacent  States  His  liiuh 
personal  character,  executive  aMHty  and  good 
judginent  were  instrumental  in  establishing 
peace  and  good  order  throoghottt  that  section. 
General  Thomas  mast  be  credited  wHIi  a  very 
hich  nnler  of  military  ability,  and  a  mo^t  boti- 
or.al)lc  place  in  the  history  of  the  Civil  War. 
He  made  no  ^eriotis  military  mistakes,  and  OQ 
be  charged  with  no  defeats. 

After  the  closing  of  the  war  he  was  as- 
si«iicd  to  the  command  of  the  Ifilitaiy  Division 
of  die  PacifiCL  widi  headquarters  at  San  Fran- 
cisco, where  he  dtrd  His  wife  survived  him 
'-ut  a  few  years.  TIic.\  had  no  clnldren.  Con* 
lilt  ("oppee,  lletirv,  'Life  of  General  Thomas' 
«  Xcw  York  1^"'J)  ;  Jlradiord,  Gamaliel,  'Union 
Portraits'  (Boston  1916);  Van  Home,  T.  B., 
^Life  of  Major-General  G.  H,  Thomas*  (New 
Yoric  inZ). 

THOMAS.  George  Honsman.  English 
illustrator  and  engraver:  b.  7  Dec.  1824;  d. 
Boulogne.  France,  21  July  1868.  He  began  life 
as  an  apprentice  to  a  wood  engraver,  and  prac- 
tised that  art  in  Paris,  hut  gave  the  greater  part 
of  his  time  to  book  illustration,  in  which  he 
became  ver>'  proficient.  He  Kved  in  the  United 
States  in  1846-47.  and  ma(!e  dcsij^ns  for  har'k- 
notcS.  .-\fter  his  return  to  I'.n^laml  he  liecanic 
r^raIt^nlan  on  the  lliuslratcd  Loudon  A'eTvr 
His  noubic  pictures  arc  'The  C2uten  Giving 
jyfedals  to  Crimean  Heroes,'  and  *The  Queen 
and  Prince  An^-n  -i'  Ahlcrshcjt. » 

THOMAS,  Isaiah,  .■\nierican  printer  and 
book.seller:  h  ilosiuii,  19  Jan.  1749;  d.  Worces- 
ter, 4  April  18jl.  He  was  apprenticed  to 
Zachariah  Fowlcs,  a  Boston  printer,  with  whom 
he  established  ilic  Mossdchusctts  Sj>y,  of  which 
he  soon  became  sole  proprietor.  So  bold  were 
his  Whig  editorials  that  in  1771  he  was  sum- 
moned to  appear  for  alle^^ed  sedition.  He  re- 
fused, and  Ine  atforncy-grncral,  when  ordered 
to  i)ro>enite,  failed  t  >  obtain  a  bill  of  indicl- 
nierit  from  llie  irranri  jnry.  After  participation 
in  the  skirmish  ai  i.i  xington,  he  continued  the 
publication  of  the  S^y  at  Worcester,  where  it 
thereafter  appeared  with  the  exception  of  a  brief 
period  in  1775-77.  In  1788  he  opened  a  book- 
shop in  Boston,  with  branches  in  various  parts 
of  the  United  States.  Among  his  piihticaiioiis 
were  the  Maxsacl-usrti x  Marjazine  (8  vols., 
1780-95)  ;  a  folio  Bible  (1791)  ;  and  several  edi- 
tions of  Watts'  'Psalms  and  Hymns.'  He  was 
the  founder  (1^12).  first  president,  and  most 
lil)eral  patron  of  the  .American  Antiquarian 
Society.  He  published  a  'History  of  Pruning* 
(1810),  which  contains  much  valuable  mate- 
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rial.  This  was  reprinted  in  1874  by  the  Anti- 
quarian Societv.  Consnlt  Lincoln,  'Historv  of 
Worcester'  (1837);  Thomas,  H  F.  'Memoir 
of  Isaiah  Thomas'  (Boston  1874);  Hill  (in 
Antiouarian  Society  *  Transactions.'  Vols.  IX 
and  X,  Worcester  1909). 

THOMAS,  Jesse  Burgess,  .\mcrican  Bap- 
tist clergyman :  b.  Edwardsville.  111.,  29  July 
18J2:  d.  7  June  1915.  He  was  graduated  from 
Kenyon  College  in  1850,  and  practised  law  in 
Chicago  18S7-02.  He  was  pastor  of  the  First 
Baptist  Church,  Brooklyn,  1864^  AO,  of  the 
Michigan  Avenue  Baptist  ("luireh,  Chicago, 
1869-74,  and  from  1874-8?^  v  i  pastor  of  the 
First  CTliurch,  San  Francisco.  From  IH^"^  He 
was  professor  of  church  history  at  the  Newt 
Theological  Seminary.  He  mibHshed  <Thc  Old 
Bil  le  and  the  New  Sdence>:  <The  Mould  of 
Doctrine,'  etr 

THOMAS,  John,  American  physician  and 
soldier:  b.  Marshfield,  Mass.,  1725;  d.  Oambiy» 
province  of  Quebec,  22  June  1776.  He  wa» 
sent  as  surgeon  to  the  army  in  Nova  Scotia  in 
1746;  was  on  the  medical  staff  of  General  Shir- 
ley's regiment  in  1747;  but  secured  an  appoint- 
mint  as  lieutenant  in  17.W.  In  1760,  while 
eommanditij^  a  rcciment  nnder  Amherst,  he 
was  (ii^'aKed  in  operations  apainst  the  French 
al  Lake  Champlain  and  at  Montreal.  He  was 
a  delegate  to  the  Massachusetts  provincial  con- 
gress 1774-75  and  having,  during  the  Revolution 
raised  a  regiment  of  volunteers,  was  appointed 
briga(Jier-«eneral.  He  took  part  in  the  siege 
of  Boston;  forced  the  British  to  evacuate  Dor- 
chester; and  partic^ted  in  the  Canadian 

campaipn. 

THOMAS,  John  Jacob,  .American  wriiei 
on  agricultural  topics  and  authority  on  horti- 
culture; b.  near  Lake  Cayuga,  1810;  d.  1895. 
He  became  widely  known  for  editorial  work 
and  was  a  rccog^nized  authority  on  farm  topics. 
His  best  known  publication  is  *The  American 
Fruit  Culturist*  (1845),  the  twenty-first  edition 
of  which  was  reprinted  in  1909.  He  also  is- 
sued a  bonk  on  ^Farm  Implements  and  \fa- 
chinery'  (1869)  and  a  work  on  'Rural  Atfairs» 
(9  vols.,  1855-81);  writings  greatly  valued  in 
his  day. 

THOMAS,  Joseph,  .American  lexicographer: 
h.  (""ayiipa  Conniy,  X.  Y.,  23  Sept.  1811;  d. 
Philacieiphia,  24  Dec.  1891.  He  was  educated 
at  Rensselaer  Poljtechnic  Institute,  Troy, 
N.  Y.f  and  at  Yale,  was  graduated  in  medicine 
at  Philadelphia,  and  en^iagcd  in  practice  there. 
He  was  in  India  in  18:i7-58,  where  he  made  a 
%tudy  of  Oriental  languages  and  later  spent 
four  months  in  I'qApt  in  the  study  of  Arabic. 
Uc  was  subseqnenil)  professor  of  Latin  .-ind 
Greek  at  Ha\  erfijrd  Cf/llece.  Pennsylx  ania. 
He  was  associate  editor  with  •  Thomas 
Baldwin  of  *A  Pronouncing  Gazetteer' 
(1845).  which  was  revised  and  published 
as  'A  Complete  Pronouncing  Gasetteer  or 
Geographical  Dictionary  of  the  World' 
(1855);  «A  New  and  Complete  Garettrer 
of  the  United  Static'  (1854),  cf,-  He 
also  wrote  *.\  hirst  Book  of  Etymology* 
(1851-52);  ^Travels  in  Eg>pf  and  Palcsitne' 
(1853) ;  <A  Comprehensive  Medical  Dictionary* 
(1864;  rev.  ed.,  1886):  *Universal  Pronoune- 
ing  riictionarv  of  Biographv  and  Mvih-  lm-'x  ' 
(1870-71;  3d  cd..  rev.,  1905)';  and  other  works. 
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He  contritMit«dl  ^  oromNndnK  voaAnbiy  of 
proper  names  to  *  Webster's  Unabridged  Dic> 

tioiiao'-  * 

THOMAS.  Koniiis.  See  KsMra.  Thomas  A. 

THOMAS,   Lorenzo,   American  solder; 

1.  Ntvvcastlo.  IVl..  26  Oci.  1804  :  6.  Washinp- 
lon,  l»  (" .  2  March  1875  Ik-  was  ^'radunicd 
fruiti  ihc  L'liited  States  Military  Atadcmv  in 
1823.  At  the  orRanization  of  the  Acljiit.ini- 
Gencral'k  LX-partmint  he  received  a  major's 
oomniision  and  »cr\'cd  as  chief  of  staff  of 
thr  army  in  Florida  (ISiiMO)  and  in  the  same 
capacity  on  the  staff  of  General  Butler  during 
thf  Mexican  War.  In  1861  he  became  brigadier- 
Reneral  and  adjutaiu-Kcneral  of  the  army  and 
y\a>.  rclircil  from  active  scr\iic  in  l.S^>9.  He 
was  namid  Scrniary  of  War  I'V  President 
Johnson  in  l.SfiS.  I>ut  did  noi  take  olVicc  beCaillC 
of   the   rtfn-al  of   Stanton   to  vacate. 

THOMAS,  Martha  Carey,  American  wo- 
man educator  and  wnii  i  \<  Ualiiniorc,  Ohio, 
2  Jan.  18.^7.  Shi-  uun  vdm  atcd  at  Cornell  I  ni- 
\trsily,  where  she  was  ^'radualed  in  1877; 
sludied  lu  Johns  ({opktns  and  LcipziK  and  look 
the  I'h.l).  degree  at  the  University  of  Zurich 
in  I88i  The  Western  University  of  Pennsyl- 
vania and  Brown  Universily  have  conferred 
on  her  the  honorar>-  degree  of  LL.D.  She 
taught  English  branches  in  Bryn  M awr  College 
of  which  she  was  chosen  president  in  18')5. 
She  also  was  elected  a  trusiec  of  Cornell 
l'iii\ er,sil>  Slu  has  pnl>!i-!ieil  Sir  (j.iwayne 
and  the  (iieeii  Knight'  (188.1);  '  The  Hdiica- 
tion  of  Women'  (I'WU).  and  many  articles  on 
the  llighcr  education  of  women  cuntrilmted  to 
Standard  magarincs.  Mrs.  Mary  Ciarrci.  a  l>cnc- 
factress  of  Rryn  Mawr,  left  her  for  educational 
uses  $I5,000,0(X). 

THOMAS,  Seth,  American  manufacturer: 
b.  Plymouth  li.<llo«  (m.w  Thonusion),  Conn., 
1  Dec  lB\t>:  d  theie.  28  April  1888.  He  was 
the  son  of  Seth  Thomas  (178&-1SS9),  in  whose 
honor  Thomaston  was  named  and  who  began 
the  manufacttir.  of  metal-movement  clocks. 
The  son  great i>  enlarKcd  the  Imsiness.  intro- 
ducing his  clocks  throughout  llie  world.  Hc 
nuiiulaciurcd  all  sorts  of  timepieces. 

THOMAS,  Theodore,  American  musician: 
h  Kscns.  Kast  Friesland.  II  Oct.  1815;  d.  Chi- 
caKo,  III  .  4  Ian.  1<X)5  He  played  the  violin 
m  piilthc  at  the  age  of  six  and  when  onl\  10 
m.i<ie  his  f'srsi  piiMic  .ippe.tratu  e  iti  New  \  ork. 
In  his  early  tmueil  .iiid  i'(Kr  itic  euKagcmcnts 
he  appeared  m  nil  Jenny  Lin.i.  Soiitag.  Glisi  and 
M.ino.  l)iiijiiK  IS^S-O*'  hi  w  Is  assocbtcd  with 
MuNcnlbaL  ikripiann,  Malxka,  Bergner  and 
VViUiam  Mason  la  successive  seasons  of  cham- 
Ler-music  coitccrts.  In  1861,  having  organized 
the  orchestra  which  long  went  under  his  name, 
he  lie^'an  Jiis  .N\niphonv  concerts  in  N'cw  Yurk 
These  were  coniiniieti.  cxceptinv;  the  interval 
frcim  l8(/>  to  1872.  until  1878,  when  hc  ueni  tc) 
Cincinnati  to  become  director  of  the  G.IUne 
of  Music.  With  an  orehestra.  sometimes  of 
4U  and  later  enlarged  lo  60  pieces,  he  %-isited 
Uie  large  cities  of  the  East  and  Ucst.  giving 
roneertk  of  Injlh  popular  and  classical  mtttic 
and  did  much  for  the  development  i»f  masical 
ta  '>  Willi  his  name  SNen  .i--.  n  iat»  d  the  Kieii- 
111. il  Miu^i.  il  fevti\aU  held  in  'Tiii' innati  from 
\.>7.\  to  1S''S.  I  i  >!i\aU  of  a  siniilai  character 
%kcie  held  uiidir  hi»  Jircctiun  in  Qiicago  iu 


1882  and  1884  and  in  New  Yorft  in  1IB2.  A> 

early  as  1862  he  was  appointed  conductor  of 

the  Brooklyn  Philharmonic  Society;  when  the 
N'cw  York  Philharmonic  Society  wa-.  m^:.it  :/c<3 
he  was  chosen  its  leadi  r.  and  loth  iv,.nint  -  ht 
retained  until  18''l  when  he  rnatlc  his  re^:<!cn.  ( 
in  Chicago  and  hecamc  leader  of  the  perm.^n  nt 
Orchntra  in  that  city.  In  I8*)J  he  was  api^  ni  rd 
musical  director  of  the  World's  Columbian  Ex- 
position.  Consult  Thomas,  Rose  Fay.  'Our 
Mountain  Garden'  (New  York  I*X\t;  new  rd.. 
1015)  and  I'pton.  G.  P.  fedilor).  •Th<r»dore 
Tlmtnas;  .\  Musical  Autobiography'  <2  vols, 
Chicago  1905). 

THOMAS.  Theodore  Gaillard^  Amcncaa 
phvsidan:  k  £dasto  Island.  S.  21  Nov. 
1831.   Hc  was  edticatcd  at  Oiarlctton  G>llege 

and  was  graduated  as  a  physician  in  I8^2L 
speedily  moving;  to  New  York  where  hc  served 
ir.  BelkAiie  lii'-pital  .in<l  titr.ime  professor  -li 
di>easeN  of  women  in  The  (  'olleKe  of  rh\-ii  i.ins 
and  SiirReons,  He  .iKo  w.i'-  Hur^jeon  lo  :hi 
Women's  Hospital  and  consulting  physician  to 
the  Children's  Hospital  and  to  Soinl  llary's 
Hospiul  of  Brooklyn.  He  was  a  diatiagmfthcd 
fzytuecologist  and  president  of  the  American 
Society  of  Gnuecologists :  honorary  mrrober  of 
the  London  Obstetrical  Society  ana  corrcspond- 
in^;  secretary  of  the  01i>tctrical  Socieiv  of 
Ilerhn.  He  perlornied  tlic  first  o\arian  -  pe ra- 
tion in  the  United  States  and  pul  li-.hed  an 
account  of  it  in  1870.  His  work  on  the  '  Dis- 
eases of  Women'  (Philadelphia  1866)  ran  into 
six  editions  and  was  trantJated  into  the  five 
modem  languageic  including  the  Qrinese. 

THOMAS.  William  Henry  Griffith.  Eap- 
lish  theoloKun  :  1»  Fn^land,  18'>1  He  was  edu- 
c.i'iil  at  Kin^:'s  CoIlej;c,  London,  and  Chnst 
(  hiirdi.  Oxford,  and  was  ordained  a  priest  of 
the  Chufcb  of  England  in  1885.  From 
1905  he  was  vicar  of  Saint  Paul'iL  Loodoo: 
principal  of  Wyckliffe  Hall.  Oxford.  10(^10: 
was  appointed  professor  of  Old  Testament  the- 
ology in  Wyckliffe  College.  Toronto,  1910  Hr 
is  author  of  "Methods  of  BiVilical  Stnd\  ' 
(1902'*;  '.-\  Commentary  on  Genesis'  (3  v<>K. 
l'X)7  ;  'The  Power  of  Pe.ice'  ( 1«X*4  >  ; 
'Chrisiianiiv  in  Christ'  (I'XIO);  «A  Commen- 
tary on  Romans'  (3  vols.  l')ll-12):  < Work  of 
the  Ministry'  (1911);  'The  Prajpen  of  Saint 
Paul»  (WW.  etc. 

THOMAS,  Winiam  Widgery.  American 
.\mbass.idor .  b.  Portland,  .Me  ,  2^i  Auk  18.^ 
He  was  Kradnatcd  at  liowdoin  Ceille^ie  m  istiO 
atnl  in  18^\2  became  hearer  of  dispatches  lor  the 
Kinernnicnt  of  the  United  States.  He  carrird 
a  treaty  lo  Turkey;  Itocame  vice-consul-gencntl 
at  Constantinople  and  subsequently  was  *p- 
pointcd  acting  consul  at  Galatx,  Moldavia,  and 
war-consul  at  Gothenburs,  Sweden,  tn  18fii5 
he  re>-!^ned  and  in  the  follow ini;  >xar  wa*  iJ 
niuteil  to  the  M.iinc  Inr  In  l8f»9  Mr  ThomA* 
was  made  commissioner  of  public  lands  for  ii»r 
State  of  Maine  and  in  1870-73  served  a*  State 
conitnissioner  of  immigration.  In  1870  he  wa- 
ited Sweden,  rcturninK  to  America  with  51 
Swedish  colonists  and  settling  them  in  north- 
cm  Maine,  founding  the  colony  of  New 
Sweden  In  1883-^  Ifr.  Thomas  was  Minister 
kc -id' II!  (M  tlu  Us  Med  Slates  to  Sweden  imi 
Noiw.iv  .iiid  III  l.VM  <M  and  1897-190>  »i* 
Hri\uv  1  \!tai<idniar\  an<l  Minister  Plcinpc»- 
tciiiury  lu  Sweden  and  Norway.   In  1873-7diK 
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was  mcmlicr  of  the  Maine  house  of  representa- 
;ivis  ami  of  the  State  senate  in  187')  He  is  a 
public  orator  of  note  and  hats  taken  part  in 
many  celebrations  in  Sweden  and  at  home ; 
!>(cured  Swedish  participation  in  the  Louisiana 
Purchase  Exposition  of  1904.  He  has  publldicd 
'Sweden  and  Uie  Swedes'  (2 Toliu  1891) ;  txana- 
lation  of  Vfctor  Rydberg's  *The  Last  Athenian' 
and  is  corresponding  member  of  the 
ko>.ii  SwL-ilish  Academy  lor  Literature.  His- 
tory and  Antiquities. 

THOMAS.  W.  Va.,  dty.  sHoatcd  in  the 
Fvrfxx  district  of  Tucker  County,  near  the 

Mimmit^  of  the  .Mleprheny  Mountains  and  on 
•h(  Western  Maryland  Railroad  Mining  is  the 
ihicr  indti-tr\  The  local  hank  has  resources 
ainuunung  to  $500,000.  The  value  of  taxable 
property  within  the  city  limits  is  $1,IKX).(>K) 
The  eaocatinnal  establishments  include  graded 
and  hifi^i  schools.  The  dhr  has  a  modern  lire 
dcfartntent  with  motor  egufpment  and  has  over 
one  mile  Of  brick  pavement  The  annual  re* 
ceipts  and  expenses  average  approximately' 
$11,000.   Pop.  3.500. 

THOMAS,  Gospel  of,  onq  of  the  New 
Testament  apocryphal  looks  written  in  the  early 
half  of  the  2d  centtio'-  It  treats  of  the  boyhood 
rrf  Jt -u-  and  represent?  him  a.s  ijcrforming 
niiracli  :^ ;  it  \\  a>  Used  by  ihi--  Gno.stics,  and 
[:ii(jfi;tbl\  in  its  original  form  was  much  more 
stiunK;ly  (inostic  in  doctrine  than  now.  ha\iiiK 
been  >ul'jcct  to  an  orthodox  revision.  The 
book  m  its  present  form  IS  fragmentary.  There 
is  a  Latin  translation  and  a  Syriac  version  with 
English  translation  was  published  in  1875.  Set 
Apocrypha. 

THOMAS  OF  CELANO.  relieiou*  poet: 

b  Celano  in  the  Abruzzi  ul)Out  1200;  d.  about 
1255.  He  was  among  the  earliest  iollowera  of 
Saint  Francis  d'As&isi,  and  in  1221  was  warden 
of  the  Minorite  hotises  of  Worms.  Maycnce  and 
Cologiu  aiid  j>rovini.iaI  of  the  order  fnr  drr- 
maiiy.  He  rcUiuied  to  Assisi  in  1230.  There 
is  much  reason  for  thinking  that  he  was  the 
author  of  <Uics  Ira.  i>ies  Ula'  (q  v.).  He  also 
wrote  the  two  sequences,  'Fregit  Victor  Virtu- 
alis' ;  and  *Sanctitatis  Nova  Siffuu'  Consult 
Lisco,  *EHes  Irae,  Hymnus  auf  das  Weltgericht^ 
(184  n 

THOMAS  OF  LONDON,  bcc  BKUSt^ 
Thomas  k. 

THOMAS  THS  RHYMES.  See  RHyim,. 

Thomas. 

THOMA8IUS,  t5-m&'z«-oos,  Christian, 
Gcnnan  philosopher  and  jurist :  b.  Leipzig,  1 

{an.  1655;  d.  Halle,  Germany.  23  Sept.  1728.' 
le  was  educated  at  Frankfort-on-the-Oder, 
and  became  professor  of  law  at  Leipzig  in  1684. 
In  1C>87  he  suhsiitnted  the  German  huiini  for 
Latin  in  lii.^  lerinres,  and  in  the  follownii,'  veai 
rst.ablishcd  a  scieiilifir  mat.!;izine  pulilished  in 
German.  The  caustic  wit  with  which  he  criti- 
cized educational  methods  and  reUgious  tO^CS 
o£  the  da^,  together  with  his  advance  views,  on- 
theology  in  particular,  aroused  a  storm  of  oppo- 
sitioii,  and  he  was  icjrced  to  Ir.ivr  Leipzig.  He 
went  firj,t  lu  ilerlm  and  thence  to  Halle  in  169tX 
where  he  became  one  oi  the  lounders  of  the 
university,  in  which  trom  until  his  death  he 
was  professor  of  jurispriKlence.  He  was  among 
the  first  to  break  away  from  traditional  ped- 
antry and  niedissTal  terminology,  introdnead 


improved  methods  of  study  into  vainous  de- 
partments of  learninp  and  as  a  jurist  U)ok  a 
firm  stand  agaiu:>i  trial  and  torture  for  witch- 
craft. He  wrote  'History  ut  Wisdom  and 
Folly*  (3  vols..  1693) ;  'Thoughts  and  Remi- 
niscences' (1723-26),  and  other  important  works 
Consult  works  concerning  him  by  Ludcu 
(1805);  Wagner  (Berlin  1872);  Nicoladini 
(ib.  1K88):  Kayser  (Hamburg  1900)^  also 
White,  A.  D.,  'Seven  Great  Sutesmcn  m  the 
Warfare  of  Humanity  with  Unreason*  (New 
York  1910). 

THOMASIUS, '  Gottfried.  German  theo- 
logical writer:  b.  Egcnhameu,  Wiirttembergi 
1&02;  d.  1875.  He  was  educated  at  Halle  and 
nerlm  and  occupied  the  chair  of  theolof?y  at 
F.rlangen  University  from  1842  until  he  died. 
He  is  author  of  'Origine,'  (1SJ7;  (^hristi 
Person  und  W  crke'  (1852-61;  3d  ed  ,  ltiii0-«8): 
'Christhchen  Dogmengeschichte '  (1874-76;  2d 
ed.,  188&^)  and  various  similar  works.  Con- 
suit  von  Stahlin.  *L51ie.  Thomasius,  Harless* 
(Leipzip  m7). 

THOMASTON.  Conn ,  town  in  Litchfield 
County,  on  the  New  York.  New  Haven  and 
Hartford  Railroad,  10  miles  north  of  Water* 
bury  on  the  Nattgatuck  River.  It  was  built  up 

hy  the  noted  clockmaker,  Seth  Thomas,  who 
removed  there  in  1813  and  estahlished  his  busi- 
ness. The  tjreat  clock  for  Independence  Hall. 
Fiiiladelphia.  was  made  tlicre  in  1876.  The 
town  has  clook  and  watch  factories,  a  brass 
rolling  mill  and  cutlery  manuiacturcs.  Fop. 
about  4.50a 

THOMASVILLE.  inm': vll,  Ga.,  town  and 
,coonry-scat  of  Thomas  County,  on  the  Atlanta. 
Birmingham  and  Atlantic,  the  Florida  Central 
and  the  Atlantic  Coast  Line  railroads;  about  10 
mites  from  the  Florida  boundary  and  5S  miles 
south  of  Albany.  It  is  in  an  agricultural  and 
stock-raising  region.  The  chief  industrial  es- 
tablishments are  cotton  compresses,  cigar  fac- 
tories and  rreameric^.  There  is  a  large  trade 
in  cotton,  pine,  toliacco.  wool,  iruit,  vei^etaliles 
and  urain  .A  branch  of  the  State  University, 
called  the  South  Georgia  Agricultural  and  Me- 
chanical Collegf^  is  located  here.  Other  edu- 
cational institutions  are  the  Young**  College 
for  Women,  founded  in  opened  in  1871; 

the  X'ashti  Industrial  School  for  n'lrls,  sup- 
ported liy  the  Women's  Home  Mis-i(inai\  So- 
ciety ot  the  Methodist  Episcopal  Church,  South; 
a  normal  school  for  negroes;  the  graded 
schools  and  a  puhhc  library.  ThonutSville  waS 
settled  in  the  19th  century  and  received  its  pres- 
ent charter  in  IW.    Pop.  6,727 

THOMASVILLE,  N.  C,  city  in  Davison 
County  un  the  Suutbcrn  and  the  Carolina  and 
Ysdkin  railroads,  22  miles  southeast  o(  Greens- 
boro.   A  Baptist  orphanage  is  located  here. 

The  city  has  c  t' :  machine  shops  and 
furniture  and  wuoiiwurking  factories  and  is 
growing.   Pop.  about  4/XX). 

THOMISM.  td^mlnn,  one  of  the  two  great 

schools  of  scholasticism,  the  otfter  being  Scotism 
(qv  ).  It  derived  its  name  from  its  founder. 
Saint  'i'hom;is  Aquinns.  the  prcaf  Dominican 
doctor ;  wliile  Tlu)nii-.m  aiui  Scotism  are  both 
scholastic  in  their  fundamentals  they  differ  in 
various  conclusions  and  corollaries  chiefly  as 
follows:  (I)  on  ^  nature  of  universals;  (2) 
the  t»rlticiple  of  individaation ;  (3)  the  manner 
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iti  which  erarf  acts  on  the  human  will;  (4) 
thi  jiroof  tti  immonaliiy  of  tlu-  soul;  (5)  free- 
dom from  original  sin  in  ihi-  case  of  ihc  mother 
of  Christ;  (6)  the  effects  of  the  merits  of  the 
Incarnation;  (7)  certain  points  on  the  mixlc  of 
the  efficaqr  of  the  sacraments ;  (8)  whether  an 
action  au^  be  norally  indifferent;  (9)  on  the 
question  of  toleration.  Sec  AQirmA*.  Thomas. 

THOMPSON.  Augustus  Charles,  Amer- 
ican (\>iiK'M>?ational  cU  r^^vnian :  h  r.oshcn. 
Conn  .  Ajinl  1812;  d  HXtl.  Ho  .du- 
catid  at  Yale  Univcrsitv.  at  Hartford  Theologi- 
cal Seminary  and  at  the  Univcrsiiy  of  Berlin. 
His  ordination  as  a  CooKresationa!  pastor  at 
Roxbuiy,  Mass.,  took  place  27  July  1842.  With 
the  Rev.  Dr.  Rufus  Anderson  he  visited  India 
in  1854  with  a  deputation  from  the  American 
Board  of  Nfi'-'.ions  and  w.t-  dclciinlc  to  the 
London  Missionary  ConUnnct  m  187S.  He 
Icciuiid  on  Foreign  Missions  at  Ando\er  Theo- 
logical Seminary  (1877-iiO),  at  Boston  Univer- 
sity (1882)  and  at  Hartford  Theological  Sem- 
inary (188S-86)  He  is  author  of  numerous 
memorials  including  those  of  Mrs.  .\.  J.  Waters 
(1854);  R  M.  MiU  (1856)  and  ftev.  Dr.  An- 
derson (1880).  His  larger  publications  include 
•Moru\ian  Missions*  (1882);  'Foreign  Mis- 
sions' (1&S9);  'ProiesUnt  Missions'  (18<>4). 
and  'The  Kliui  M-morial'  (I'XX)).  He  also 
(Niblishcd  iranslationit  in  the  Maraihi  and  Tamil 
tongues. 

THOMPSON,  Benjamin,  Count  Romfoub, 
Anurican  j>lty-.icist  ti  North  Wolinrn,  Ma«s., 
26  March  175,1;  d  .Viiti-ml  n-  u  I'. iris.  21  Aug. 
1814.  He  entered  a  Saicni  couuiu»g-house  in 
1766.  later  wa.s  made  major  ol  New  Hamp- 
shire militia  hy  the  English  governor.  Went- 
worth,  but,  charged  with  beinK  a  Tor)',  fled  to 
Bocwm,  where  lie  was  aiaodatcd  with  the 
British  officers.  He  went  to  En^and  in  1776  as 
bearer  of  certain  dispatches,  and  as  a  reward 
for  his  services  obtained  a  .situation  in  the  For- 
eign Ofiicc  under  Lord  George  Germain  He 
Imame  I'lider-Six  ri  tarv  for  the  Colonics  in 
178(1.  .111(1  Was  shortU  alterwanl  .ipp* miud  lieu- 
lenant  coloiiel  of  the  King's  American  dra- 
goons. Returning  to  England  in  1783.  he 
retired  on  half-JMy.  In  1784  he  was  knighted 
and  went  to  the  COntineiit.  Through  the  rec- 
ommendation of  the  Prince  of  Zweibrndien 
(afterward  king  of  Uavaria)  he  entered  into  the 
service  ot  the  icigiuiiK  elcctf)i -p.ilalini  and 
iJtike  (if  Havana.  \\hir<  li<  ellicuil  many  im- 
pedt.Tiit  aiiil  n  (oini-.  in  l>o!h  the  civil  and 

military  dcparimciils  ot  tlu-  .state,  the  latter  of 
which  he  practically  reorganized.  As  the  re- 
ward of  his  success  he  received  from  the  sov- 
erettai  of  Bavaria  varioits  Ofdrrs  of  knight- 
bood,  was  made  a  ficutenant-genenil  and  created 
cenni  of  the  Holy  Roman  Empire,  choosing  the 
title  Cotini  Kumford  from  the  ii.Tme  of  his 
wife's  nntivr  town  (now  ("oncord,  N  H  )  He 
leM  iViv.iri.i  in  and  returned  to  l'rti;!.ind, 

where  hi  cniplnyi  d  himvelf  in  ni.ikint;  <  xperi- 
ments  on  the  nature  and  application  of  heat 
and  on  other  subjects  ot  economical  and  Dbil- 
uMOfthical  research.  He  dearly  recognixed  that 
heat  is  a  mode  of  motion,  and  that  by  a  vvcn 
anount  of  mechanical  woilc  a  definha  aaMnmt 
of  heat  m«y  l>e  prothued.  Among  the  objects 
whuh  rngagt*!  hl^  .ituiitioii  wa«  the  search  for 
.»  rt  rn<'i|\  inr  vrm.kv  (■hinmi  i.>.  which  at  that 
time  iurmcd  otic  oi  the  greatest  uui>aiicc»  in 


the  COfmtT>';  and  he  succeeded  in  di<<nveriiig 
the  principle--  upon  which  fireplaces  and  chira- 
nc>  s  have  since  been  constructed.  He  tikcwi»e 
siikKcsti  c|  :lir  pl.m  aiul  .issistcd  in  the  ie>ur>da- 
tion  ot  the  Koyal  institution,  which  led  to  odMT 
establishments  of  a  similar  dcNcnjnioit  In  MM 
he  removed  to  Paris,  where  he  took  up  his  ftai> 
dence;  and,  his  wife  bebi|t  dead,  be  married 
the  widow  of  the  celebrated  Lavoisier;  tmt  the 
union  proved  unfortunate  and  a  separatum  ere 
lotit;  look  place  Count  Kumford  then  retired 
to  a  country  house  at  .Autciiil,  af>out  totir  miles 
from  ran>.  aii(j  then  tlevotnl  his  time  to  the 
embelli.Nliincm  uf  his  domain  and  to  the  cultiva- 
tion of  diemistry  and  experimental  philosophy. 
His  inveiitigations  respecting  the  strength  of 
materials  and  the  force  of  gunpowderkd  le 
considarable  impiowoMMs  in  artillciy,  and  he 
also  made  fpscovencs  In  connection  with  light 
and  illumination.  Count  Rum  ford  wa.s  by  no 
means  a  man  of  extensive  l«  ariiing.  but  be  was 
lamili.ii  with  iht  (li^MAciie^  .iiid  improverocn:* 
(ii  I  ontemporary  sck  iu  c.  and  the  industrv  and 
per --(v e ranee  with  which  he  pursuid  his  in 
quiries  enabled  him  to  make  some  consideral>lc 
additions  to  the  knowledge  of  chemistry-  and 
practical  philosoohy.  He  was  the  founder  and 
first  recipient  of  the  Rtimford  medat  of  the 
Koyal  Society,  and  also  founder  of  the  Rmw- 
fOixl  medal  of  the  American  Academy  of  Arts 
and  Sciences,  .md  thr  Rtimiord  nrofe*<u»r- 
ship  in  Harvard  Cni\^rsiiy  His  cewiplcte 
works,  with  a  memoir  hy  ( leorge  I"  l-^llis,  wore 
pulilished  by  the  American  ,\cademy  of  Arts 
and  Sciences  (Boston  1870-75).  Consult  also 
Slosstm.  E.  E.,  in  'Leading  -American  Men  of 
Science*  (ed.  hy  D.  S-  Jordan.  New  York  WO). 

THOMPSON.  Charles  Miner.  American 
editor  and  iiithor:  h.  Monipelier.  V  t  ,  24  March 
1864  Following.;  hi-,  icraduation  from  Harvard 
in  18S6  he  litcanie  literary  editor  of  the  Boitim 
Adtrrtiu'r  (1887-90);  associate  idiior  of  the 
Kaii//i'/  Comfanian  (1890-1911)  and  later  a 
part  owner  and  the  editor  of  that  journal.  He 
IS  noted  as  a  writer  of  stories  for  bogrs.  His 
publications  inclvde  *Tlic  Ni«d»le  DoOar* 
(1805):  'The  OiKco  Ckt*  (1908);  «An  Armf 
Mule'  (1910). 

THOMPSON.  Daniel  Oreenlaai,  America 
lawyer,  psychological  and  sodolqiical  wciicr: 
b.  Montpefier,  Vt..  9  Wfi.  1890:  dNnr  Yock, 
10  July  18SI7.  He  w»s  gfadtmMd  frooi  Am- 
htm  Md  was  adndtfcd  to  the  bar  In  New  Ynrit 
in  1872  but  devoted  hinuclt'  cbictlv  tn  MX-Mk«ci- 
lal  work.  Amherst  conferred  on  him  the  Ph  I) 
d«Kree  in  lf<'>4  He  became  iioicd  as  i.i>nlro- 
\ersial  w  riii  r  and  is  known  cliulU  lor  '  .\  Sw 
teni  of  l's>chology'  (2  v<ds  .  1.SS4)  ;  'kelnii«ma 
Sentmu-tits  of  the  Human  Mind'  (ISS8).  'So- 
cial Progress'  (1889):  'The  rhilosophy  of 
Fiction  in  Literature'  (1890).  and  *PoiiCK»  in 
a  Democracy*  (1893)  The  btter  iwhiicarion 
was  translated  iiUei  the  1  )ntch  I.ii:>;ii.nire 

THOMPSON.  Daniel  Pierce,  American 
.iiitlior,  i(  cturrr,  l.iwytr  and  p<»litician  N 
(.iiarlcittown,  Mass  .  I  Oct  I7*.^5;  d  .Monttwl  rr. 
Vt..  6  June  Ui68.  He  was  educated  at  M:  JdK 
hUTK  CTollegc;  where  he  was  ipadaated  in  Ultt 
He  bmn  life  as  a  private  tutor  in  Vtrpnb 
where  he  stuified  hw  and  was  admitted  to  the 
!>ar  in  1823.  He  settled  in  Montpelier  the  lol- 
'lANinkT  year,  held  \arinus  judieial  ortict-*  !r<iin 
that  lime  to  1835  when  he  was  amhorued  bjr 
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iJie  legislature  to  compile  the  laws  of  Vermont 
from  1824  to  1K34  (1835)  and  was  elicttd  scc- 
rcUry  of  state  (1853-55).  He  edited  thr  Green 
Mountain  Freenmn  (1849-56)  and  proved  a  vol- 
imiiUMtt  writer.  His  publications  include  'The 
Adrocates  of  Timothv  Peacock,  Esq.'  (1835), 
a  satire  on  the  Anti-Masonic  agitation;  ^May 
Martin  or  the  Money  Diggers*  (1835),  a  prite 
story  aftirward  npriiitcd  in  London;  'The 
Green  Mountain  Ik»\>'  (1840);  'The  Rangers* 
(!S57);  'Talcs  of  the  (ircin  Mountains' 
(1852);  'Gant  Gurley  or  the  Trapper  of  Lake 
Utnbagog'  (1857);  'The  Doomed  Chief* 
(I860),  fottoded  on  the  atoiy  of  King  Philip* 
and  other  takt  baMd  on  Rtvolnttonary  stories. 
He  left  an  unfinished  novd,  ^The  Honest 
Lawyer.* 

THOMPSON,  David,  Canadian  explorer: 
b.  London,  30  April  1770;  d.  Lonnieuil.  16  Feb. 
1857.    He  was  educated  at  Christ  Hos|ritaI 

School  nnd  at  Oxford.  When  but  19  he  came 
to  America  and  look  service  with  the  Hudson 
Bay  Company  in  1789,  beginning  work  as  an 
explorer  in  the  Great  Lakes  country.  In  1798 
he  discovered  Turtle  Lake,  one  of  the  sources 
of  the  Mississippi;  in  1807  he  crossed  the  Rocky 
Mountains  and  explored  the  Columbia  River. 
From  1816-26  he  WM  surveying  for  the  Cana- 
dian-United States  Boundary  Commission.  His 
greatest  work  aside  from  his  surveys  was  a 
map  oi'  the  Canadian  Northwest  made  in  1814. 
The  labt  years  of  his  life  were  Spent  near  Lon- 
gueuil  where  he  died. 

THOMPSON,  Denman,  American  actor: 
b.  near  Girard,  Pa  ,  1833;  d.  1911.  His  vouth 
was  pas>td  in  Swanzy,  K.  H..  and  he  made  his 
fichut  in  Lowell,  Mass.,  in  1852  in  the  'French 
Spy,'  in  which  he  played  a  small  part..  His 
success  was  made  in  'Joshua  Whitcoinb'  in 
1875,  and  his  greatest  popularity  won  in  the 
'Old  Homestead,'  in  which  he  introduced  again 
die  character  of  <'Josh  Whttcomb*  in  country 
life.  This  had  a  run  of  four  seasons  in  New 
York  alone  and  its  stirrers  caused  Tliompson 
to  tour  the  country.  Consult  McKay  and  Win- 
gatc.  'Famous  American  Actors  of  Today* 
(New  York  1896). 

THOimON»  Sis  Xdirafd  Mmnde.  Eng- 
lish palaeographist  and  bibliographer:  b.  Ja- 
maica, 4  May  1840  He  was  edncated  it  Rugby 
•id  I'liiversity  rollrt;c,  Oxford,  was  appointed 
assistant  in  the  British  Museum  in  1861,  assist- 
ant-keeper of  manu.scripts  in  1871,  in  1878 
keeper  of  manuscripts  and  F.gerton  librarian, 
and  from  1888  imtil  1909  he  was  principal 
librarian  and  secretary.  In  1898  his  official  title 
as  a  servant  of  the  British  Museum  was 
changed  to  director  and  principal  librarian.  He 
was  Sandars  reader  in  hil)!iov;raphv,  Cambridge 
n895-'J6;  I'JOMX)).  He  was  knighted  in  1895. 
For  the  'Rolls  Series'  he  has  edited  'Chront- 
fon  Angliae.  1328-1388'  (1874);  'Chronicon 
Galfridi  le  Baker  dc  Swynebroke'  p889),  and 
*AdK  Murifflttth  Continuatio  Chrontconim*  to- 

Sther  with  'Robertus  de  Avcsburj-  dc  Gestis 
irabilibus  Regis  Edwardi  Tcrtii'  (1880);  for 
the  Camden  Society,  'Letters  of  Humphrey 
Prideaux'  (1875)  and  'Correspondence  of  the 
Family  of  Hatton'  (1878);  for  the  Hakluyt 
Society,  *Diary  of  Richard  C<x:ks  in  Japan* 
(1883):  for  the  Royal  Socieiv  of  Literature, 
^Cbfomoon  Ads  de  Uak>  <lSf6) ;  and  for  the 
HeUeoic  Soddy,  villi  Sir  R.  C  Jebb.  a  fac< 


shnile  of  the  <Laurentlan  Sophocles*  (1885).  In 

1893  appeared  his  'Handbook  of  Cireck  and 
Latin  I'ala-ography  '  He  has  also  written  'An 
Ititroduction  to  Gi  eek  antl  Latin  PalnpographsT* 
(1912);  'Shakespeare  liandwriting'  (1916). 

THOMPSON,  Elizabeth  Rowell,  Ameri- 
can philanthropist:  b.  Lyndon,  Vt.,  21  Feb. 
1821;  d  Littleton.  N.  H..  20  July  1899.  She 
was  married  to  Thomas  Thompson,  a  Boston 
millionaire,  in  1845,  and  during  his  life  engaged 
with  him  in  philanthropic  work.  On  his  death 
in  1869  she  inherited  the  entire  income  from 
his  cMalc;  and  continued  her  dnritable  labora. 
She  was  an  advocate  of  tenmerance  reform, 
wrote  a  tract,  < figures  of  Hell,*  whadi  was 
widely  read,  and  contributed  large  sums  for  the 
furtherance  of  the  cause.  She  gave  $10,000  for 
an  invotiK.ition  of  ycliuw  fever  in  the  South, 
and  purchased  and  presented  to  Congress  Car- 

J enter's  painting,  'Signing  of  the  Emancipation 
'rodaination  by  President  Lincoln  in  the  Pres- 
ence of  hu  Catrinet.'  She  invested  more  than 
ilOO,(X)0  in  establishing  heads  of  families  in 
Dusiness,  founded  the  town  of  Long  Mont, 
Kan.,  and  gave  to  each  colonist  6*0  acres  of 
land  and  $3<X).  She  contributed  to  the  purchase 
of  the  Vas.sar  College  telescope,  ana  was  a 
generous  benefactor  of  the  American  Associa- 
turn  for  the  Advancement  of  Sdenoe,  of  wUch 
she  was  made  tlie  first  patron.  She  was  stridcen 
with  paralysis  in  1888  and  was  afterward  unable 
to  continue  her  philatnhropic  work.  In  1891  she 
was  pronounced  insane  by  a  Kansas  City  jury, 
and  a  curator  was  appointed  to  the  charge  of 
her  property  in  Missouri.  She  left  an  estate 
appiaised  at  IMOjOOO  widi  no  pnbUc  bequests. 

THOMPSON,  Francis,  English  poet:  b. 
Ashton,  Lancashire,  1860;  d.  London,  13  Nov. 
1907.  He  was  the  son  of  a  Lancashire  phy- 
sician, was  cdncatrd  at  Ushaw  Roman  Catholic 
College,  near  Durham,  and  studied  medicine  at 
Owens  CoUc^^  Manchester.  He  took  no  io> 
terest  in  medicme,  and  turning  his  attention  to 
literary  work  he  went  to  London.  Here  after 
a  struggle  with  poverty  and  hardship  for  some 
five  years  his  work  was  brought  to  the  attention 
of  Alice  Meynell  (<i.v.)  through  whose  assist- 
ance and  that  of  her  husband,  VVilfred  Mejncll, 
Thompson  soon  achieved  reputation  as  a  poet, 
and  his  fame  steadily  increased.  Tndy  an 
ascetic  he  stood  alone  among  contemporary 
poets  both  for  purity  of  thought  and  beauty  of 
t  xpression.  He  contributed  to  the  critical  re- 
views and  pnlihslud  T'oenis'  (1^93);  'Sister 
Songs'  (1895),  and  '  .W  w  i'oems'  (1897).  Of 
his  prose  works,  published  posthumously,  may 
be  mentioned  'Life  of  Saint  Ignatius  Loyola' 

(1909)  ;  <A  Renegade  Poet,  and  Other  £ssays> 

(1910)  ;  <Life  of  John  Baptist  de  h  Galle* 

(1911)  .  Consuh  his  'Works'  (3  vols..  New 
York  1913);  also  Beacock,  G.  .\.,  '  Francis 
Thompson'  (Marburg  1*'12)  ;  Mcyncll,  E., 
•Life  of  Francis  Thompson'  (New  York  1913); 
Rocker,  K.,  *Frands  Thompson*  (London 
1913). 

THOMPSON,  George,  English  reformer: 
b.  Liverpool,  Kngland,  IS  Imu  d,  7  Oct. 

1878.  He  acquired  notunety  during  the  anti- 
slaverj'  agitation  by  lecturing  in  tlx  lUitisb 
Colonics.  His  subsequent  tour  in  the  United 
Stales  produced  great  excitement  and  cattScd 
President  Jackson  to  denounce  him  in  a  mes- 
sage to  (Jongress.  He  was  a  friend  <rf  Gnni* 
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Whittier  and  others  in  the  anti>s]avery 
novonent  and  visited  America  several  times. 
His  influence  aided  materially  in  preventing  the 
recognition  of  the  South  by  Gc«at  Britatn^dur- 
ing  the  Civil  War.  He  ano  took  a  prominent 
part  in  the  Anti-corn  l^w  LcaRtic  and  the 
British  India  Association  to  secure  Ijtilcr  Rov- 
ernment  for  India;  vv.is  a  miniher  (f  the 
British  Parliamentary  Kclorm  Association,  and 
was  elected  member  of  ParSament  1847-S2L 

THOMPSON,  Sn  Henry,  EngKih  sai- 

Km:  b.  Framlinf^m.  Suffolk,  6  AttR.  1820  ;  d. 
ndon,  18  April  10<M.  He  v,.is  i  lurattd  at 
Univ*"rsit>'  C  oUcjfe.  London,  and  wa>  awarded 
the  Isiksonian  pri/e  in  IH^2  t  T  an  essay  on 
'The  I'atholoRy  and  Treatment  of  Stricture  of 
the  I'rethra,'  and  again  in  IHdO  for  an  essay  on 
*Thc  Healthy  and  Morbid  Anatomy  of  the 
Prostate  Ghnd.*  In  1853  he  became  assislMt 
snrgeoo  to  University  CoUqte  Hospital,  sur- 
geon 10  years  later,  professor  of  clinical  sniK* 
cry  in  1SW>.  and  consultini;  surgeon  in  liU7  In 
he  was  professor  of  patholotjy  and  siir^.'i  ry 
to  the  ko>-al  College  of  Sur^t He  received 
numerous  honors  from  forciKn  countncs,  was 
knighted  in  1867,  and  created  a  baronet  in  1899. 
His  works  treat  mostly  of  the  urinar>'  ori;ans 
Mul  their  dtWltfTTt.  of  csaHUkn,  and  of  diet 
Among  than  mv  be  ■Mtttwaed  'Clinical  Lec> 
tnres  on  Diseases  of  die  Urinary  Organs*  (8di 
ed..  1888)  ;  'The  Preventive  Treatment  of  Cal- 
culus iJi-iaM.'  (ISSft);  *Tumors  of  the  Blad- 
der' (1884);  'Cremation,  or  the  Treatment  of 
the  Body  after  Death'  (1874);  'Modern  C  rema- 
tion,  its  Hi<tory  and  Practice'  (4th  ed  .  I'^U  ). 
in  which  he  advocates  the  siihstitution  of  cran»> 
tion  for  ihc  present  mtihod  of  sepulture;  'On 
Food  and  Feeding*  (lltb  cd.,  1901).  He  was 
also  an  artist  of  note,  a  pupil  of  Alma  Tadema 
and  others,  and  exhibited  pictures  at  the  fiO|yal 
Academy,  the  Salon  aiid  elsewhere. 

THOMPSON,  Jacob,  American  politician: 
b.  CasweU  Coimty.  N.  C.  15  May  1810;  d.  Mem- 
pfaisj  Terni..  24  Mardi  I88S.  He  was  graduated 
ml  the  University  of  North  Carolina  in  1831. 
adnritted  to  the  har  in  1834  and  engaged  in  law 
prattKe  in  (  hi  kasav\  ("ouniy,  Miss  ,  in  1835. 
He  was  a  menitier  ot  (,  <iTitrrrsN  m  183'^-^! .  and 
opposed  the  Compromise  of  18."<)  as  not  ^iifh- 
dently  favorable  to  the  South  He  was  appointed 
Secretary  of  the  Interior  bv  President  Buchanan 
in  1857.  and  in  December  1860,  while  still  hold* 
ing  that  ollire.  he  was  appointed  a  comninioner 
from  Mississippi  to  nrpe  upon  North  Carolina 
the  ad'>ptif)n  of  a  "icce^sion  ordinance  In  lanu- 
ar>-  1.^)1  he  resii-ned  from  the  Cabinet  in  con- 
^c»nienrr  of  the  action  of  President  Buchanan 
in  si  tnlii;k:  rein  tort  cmrtits  to  Fort  Sumpter.  which 
he  declared  to  be  a  violation  of  an  understand- 
ing with  the  Cabinet  that  the  order  should  not 
be  given  witlMMt  the  knowledge  of  that  body. 
He  took  an  active  port  in  the  subsequent  sece*- 
^on  movement,  was  governor  of  Mississippi  in 
I86J-64  and  later  served  a*  aide  to  Crtirral 
r.i  aurcirard  and  inspectur-K'encral  for  the  l>c« 
paruiicnt  of  Mi^^ts^ipni.  He  was  Confederate 
commissioner  ii  v  .ni.i  la  in  1Kj4.  and  a  promoter 
of  the  plan  t<>  oci2<  Chicago  and  release  the 
prisoners  at  Lamp  Douglas  near  that  citv.  He 
was  accused  of  bemK  the  mstigator  of  plots  to 
bom  various  Northern  cities,  also  of  complicity 
m  the  ass.ts»inatiua  of  President  Lincoln.  A 
price  was  put  t^oo  his  head  and  he  fled  to 


Europe.  He  returned  to  At 
was  not  brought  to  trial. 

THOMPSON.  James  Maurice.  .\mcrKaa 
author:  b.  Fairfield.  Ind.  ''  Sept  \8M:  d.  1? 
Feb  1901  He  was  edticatcd  in  frcorjfia.  and 
served  in  the  (,  urifedera'c  arm>  during  the  Civil 
War.  Afterward  he  settled  in  Indiana  and  prac* 
tised  law  and  civil  engineering  al  Cfawfcsdi 
ville.   Out-door  life  was  his  pas 

1885  to  1889  he  was  Sute  gcokciM  of  It.  

and  chief  of  the  Department  of  Natural  History 
In  1890  he  joined  the  staff  of  the  New  York 
Indff'fnJt-nl.  His  U„.k>  arc  the  record*  and 
observations  of  a  nature-lover  rather  than  a 
scientist,  the  product  of  his  tnp*  to  the  lakf 
and  swamp  regions  of  Florida  and  Louisiana 
and  to  the  hills  of  Alabama^  Mississippi  and 
Gcoigia.  He  was  expert  with  the  bow  and 
arrow,  with  which  he  hunted  instead  of  a  mm. 
He  wrote  *The  Witchery  of  Archery*  (ISpV): 
*His  Second  Campaign '  ( 1882) :  'By-Wavs  and 
Bird  .Votes*  (188.-).  'The  Bov  <  liook  of  Sport' 
(1880);  'Svlvan  Secrets'  (!S87>;  "Poetns' 
( 1892)  :  'The  Oc.ila  l;  \  (  Ib^r^  ,  ;  Ms  A  ,--.rrr 
Garden'  (19UU);  '.\lice  of  Old  Vi 
(1900)  • 

THOMPSON.  Sn  John  David   . 

Canadian  jnrisi  ind  for  ^ome  time  Premier  of 
the  Dominion:  b  Halifax.  10  N'ov  1844;  4 
Windsor.  England.  12  Dec  18Q4  His  fathrr. 
who  had  come  from  \\  aterford.  Ircl.ind.  hei'i 
the  otTice  of  queen's  printer.  Thompson  wx* 
educated  at  the  common  school.  Hah  fax.  aad 
was  called  to  the  bar  in  that  city  in  I8b5.  He 
joined  the  Roowi  Catholic  Church  in  UBl 
After  holdiBg  aeveral  mnnidpal  offices,  he  ww 
elected  to  the  Nova  Scotia  assembly  for  Aniir> 
onisb  fl877)  His  success  at  the  bar  earned 
him  the  diKt.it\  of  quern  s  counsel  in  187*^  He 
was  altorncy-fc^rncral  in  1878  and  pretmcT  of 
the  province  m  1879.  After  the  dcieal  of  ha 
government  in  the  same  jrcar  Thompson  WH 
made  a  judge  of  the  Supreme  Coon  of  Nova 
Scotia.  This  position  he  resigned  to  acceiM  the 
portfolio  of  Mimsttf  of  Justsoe  in  Sir  fobs  A 
Maodonaltfs  Cabinet  (1885).  entering  the  Do- 
minion Parliament  as  member  for  .\niit;onith. 
He  rt  mauied  Minister  of  Justice  until 
tingutshtnK  himself  by  his  oratoncal  po^vtr  ar.d 
his  untiring  industry.  In  1>*87  he  visi-cd  Wasi- 
inKion  as  one  of  the  commissioners  on  tbc 
hshcries  question.  The  honor  of  ku^uhood 
was  conferred  on  hira  in  Aagwt  UB&  Sa 
John  again  visited  Washiagtoa  aa  <mc  of  die 
tiprcscntatiyes  of  his  govcrnmem  in  the  onaar- 
cessful  reciprocity  negotiations  of  L^I  and 
18')2  He  IS  undcrsti>od  to  have  bc«i  cJ- 
fered  the  position  of  Premier  on  the  death  ci 
Sir  John  A  Macdonald  (1891).  but  preferred 
to  rein.iin  a>  Minister  of  lusiicc  under 
leadership  of  Sir  J.  J.  C.  Abbott.  Ondw  re- 
tircmrni  of  the  latter  (Decefflbcr  IflBI)  Sn 
John  Thompson  became  Prime  Mmistcr.  IBs 
incessant  Parliameniarv  labors  rapidhr  i 
mined  bis  health  and  brou^t  about  nis 
under  singularly  tragic  circtmtstances.  Visumf 
r  iikilaiul  in  to  be  sworn  in  a-  a  member  ol 

the  privy  council,  he  expired  >uddcniy  ff 
syncope  almost  immediately  after  the  cemaost 
Consult  Hopkins,  *Lifc  and  Work  ol  the  fift. 
Hon.  Sir  John  Thompson*  (Toronto  tflKl. 

THOMPSON.  John  Reuben.  Ame 
jouroalitt  and  poet:  b.  RichmoiMl.  Va^  ii 
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1823:  d.  30  Oct.  1873.  He  was  praduatcd  from 
4e  University  ■>(  VirRinia  in  1844;  practised 
law  in  Richmond  in  1847,  but  soon  entered  on 
a  litcrar>-  career  and  for  12  years  edited  the 
S«»Aerm  Literary  Messenger  to  which  Donald 
G,  yitdl^  contributed  nis  <  Reveries  of  a 
Badielor.*  Ill  health  caused  his  removal  to 
Augn.sta.  Ga..  where  in  1859  he  edited  the  Field 
end  Fireside  macrazinc.  Driven  to  London  hy 
events  of  the  Tivil  War  he  actively  defended 
the  Confederacy  in  contributions  to  EiiRlish 
magazines.  At  the  close  of  the  war  he  returned 
to  America  and  became  editor  of  Ae  New  York 
Evening  Post.  He  was  author, of  several 
poems  which  were  popular  at  the  time. 

THOMPSON,  Joseph  Parrish,  American 
clergyman  and  Oriental  scholar:  b.  Philadelphia, 
7  Aug.  1819;  d.  Berlin.  Germany.  20  Sept.  1879. 
He  was  graduated  at  Yale  1838,  studied  the- 
ology at  Andover  and  Yale  seminaries  (1839- 
40)  and  was  ordained  Congregational  inuiister 
the  latter  year.  He  became  pastor  in  New 
Haven  (1&«M5)  ;  New  York.  Broadway  Taber- 
nacle (184.'>-71).  He  lectured  on  EKyptt>IoKy  at 
Andover  in  1871.  In  1S72  he  assisted  in  estab- 
lishing The  Independent :  Harvard  nave  him  the 
degree  of  D.D.  in  1856;  The  University  of  New 
York  tJie  degree  of  Ph-D.  in  1857.  He  pur- 
sued his  Oriental  stu<fies  in  Berlin  (1872-79) 
and  died  there.  He  published  several  memoirs, 
including  those  of  Timoihv  DwiKht  and  David 
Hale  Also  'Lectures  to  Young  Men'  (184<))  ; 
'K^\pt  Past  and  Present'  (1836)  ;  "Genesis  and 
i.t'iogy'  (1869);  'Church  and  State  in  the 
United  States'  (1874):  «The  United  Stales  as 
a  Nation'  (1877):  <The  Workman  .  His  False 
and  His  True  Friends*  (1879).  His  political 
and  social  essays  were  collected  and  published 
under  the  title  of  '.American  Comments  on 
European  Questions'  (1H84). 

THOMPSON,  Latint.  American  sculptor: 
b.  Abbevlcix,  Ireland.  8  Feb.  1833;  d.  Middle- 
town,  N.  Y..  26  Sept.  1894.  He  arrived  in  the 
United  States  1847,  and  bcpan  his  study  of 
»^culpturc  under  F,ra«tus  Dow  Palmer  in  /Mbany. 
In  1857  he  removed  to  New  York  where  he 
opened  a  studio;  he  became  an  associate  of  the 
Arndemy  of  Design  in  1859;  an  academician  in 
1862  and  vice-president  in  1874.  He  traveled 
extensively,  visiting  Rome  (1867-^)  ;  and  being 
a:.;ain  in  Italy  (1875-87).  residing  the  greater 
part  of  the  time  in  Florence.  His  works  in- 
clude   'Elaine'   (a  bust);    'Morning  Glory' 

ta  medallion),  and  portrait  of  Gen.  John  A. 
Hx ;  statues  of  Xa;)  kun  (Metropolitan  Mu- 
seum, New  York  1^67)  ;  Abraham  Picrson 
(Yale  1874)  and  of  Winficld  Scott  (Washing- 
ton, D.  C.) ',  portrait  busts  of  William  C. 
Bry'ant,  Edwin  Booth  as  Hamlet,  Charles  L. 
Elliott,  etc 

THOMPSON,  Mortimer  M.,  American 
journalist  and  humorist :  b.  Riga,  N.  Y.,  2  Sept. 
ia32;  d.  New  York  25  June  1875.  He  was 
educated  at  the  Untversity  of  Michigan,  was 

for  .1  time  connected  with  the  stage,  settled  in 
New  York  in  1852  and  shortly  after  lietian 
writing  there  tor  the  pre'^^  He  siilisequeiitly 
became  a  popular  lecturer  and  eoiitniucd  humor- 
ous contributions  to  the  weekly  newspapers. 
His  books,  written  under  the  pseudonym  of 
«Q.  K.  Philander  Docsticks,  P  B  "  ( "Queer 
Kritter.  Philander  Doesticks.  Perfect  Brick*), 
include  *  Doesticks— What  he  Says'  (1855); 


POOH  M 

<Pfu-ri-bti»-tali>  (1856).  a  travesty  of  Long- 
fellow s  <Hiawftdi8>;  ^Nothing  to  $ay>  (1857). 

and  others. 

THOMPSON,  Richard  Wigginton,  Ameri- 
can lawyer:  b.  Culpcper  County,  Va.,  9  June 
1809;  d.  Ten*  Haute,  Ind,  9  Feb.  1900.  He 

was  admitted  to  the  bar  of  l^wreiice  Coutity, 
Ind...  ill  He  served  in  both  houses  of  the 

State  legislature,  and  in  1840  was  elected  to 
Congress.  He  declined  an  appointmeni  as 
Minister  to  Austria  in  1849,  and  later  the  post 
of  solicitor-general  of  the  Land  Office,  which 
President  Filhnore  offered  him.  In  1867  he 
became  judge  of  the  Fifth  Indiana  Grcuit 
Court,  and  in  1877-81  was  Secretary  of  the 
Navy.  He  resigned  this  post  before  the  com- 
pletion of  his  term  in  order  to  become  chair- 
man of  the  American  committee  of  the  Panama 
Canal  Company.  He  published  'The  Papacy 
and  the  Civil  Power'  (1877);  'Histofy  of  the 
Protective  Tariff  >  (1888);  *  Footprints  of  the 
Jesuits'  (1SQ4)  and  ^Recollections  of  Sixteen 
Presidents,  from  Washington  to  Lincoln'  (1894). 

THOMPSON,  Robert  Ellis,  American 
educator:  b.  near  Lurgan,  Ireland,  5  April  1844. 
He  was  graduated  at  the  University  of  Penn- 
sylvania tn  1865  and  from  1868  to  1892  held 

successively  in  that  institution  professorships  in 
Latin  and  mathematics,  social  science,  history 
and  English  liierattire.  He  has  laid  lecture- 
ships at  Harvard,  Yale  an<i  Priiiceion  Theologi- 
cal Seminary,  and  hah  contributed  editorially  to 
the  Penn  Monthly,  the  American,  the  frish 
lyorU  and  the  Sundax  School  Times.  In  1874 
he  was  ordained  to  the  Presbyterian  ministiy. 
Since  1894  he  has  been  principal  of  the  Cen- 
tral High  School  of  Philadelphia.  His  pu!)lica- 
;ioiis  iiirliide  'Social  Science  and  National 
Econonu'  (1875);  'De  Civitatc  Dei';  "The 
Divine  Order  of  Human  Society'  (1K91),  being 
his  Stosie  kciuics  at  Princeton;  'History  of 
the  Presbyterian  Churches  of  America'  (1^5) ; 
'Protection  to  Home  Indnstiy*  (1885),  being 
his  Harvard  lectures;  *The  Hand  of  God  in 
American  History'  (1902);  'The  Historic 
Episcopate'  (1910)  and  'The  History  of  the 
Dwelling  House  and  its  Future'  (l<'i4).  He 
has  edited  Duffield's  'Latin  Hymn -writers  and 
Their  Hvmns'  (1889);  'Political  Economy  for 
High  Schools*  (1895) ;  <The  Apostles  as  Every- 
day Mcn>  (1912). 

THOMPSON,  Silvanus  Phillips,  l.e.glish 
physicist:  b.  York,  19  June  IS.^1  ;  d  I'Mo.  He 
was  educated  at  Bootham  School,  York,  at 
FUmnders'  Institute,  Pontcfract.  and  at  the 
Royal  School  of  Mines.  In  1876-85  he  held  the 
professorship  of  experimental  physics  at  Uni- 
versity College,  Bristol,  and  in  1885  became 
principal  and  professor  of  physics  in  the  City 
and  Ciuilds  Technical  College.  Fiii'-lniry  He 
was  president  of  the  Physical  Soiiety;  of  the 
Institution  of  Elettrual  l-.nu'iiuer-  and  of  the 
Rontgen  Society.  His  works  include  '  Klemcn- 
tarv  Lessons  in  Electricity  and  Magnetism' 
(1^1;  rev.  ed..  1915):  ^Dynamo-Kleciric  Ma- 
chinen"  (1886;  7th  ed.,  1904):  'Light,  Visible 
.tm!  h^visible'  {\m7\  2d  ed..  1910);  'Michael 
l  .ir  i(lav'  (1898);  'The  Life  of  Lord  Kelvin' 
(1910». 

THOMPSON,  Smith,  American  jurist:  b. 
Stanford,  N.  Y.,  17  Jan.  1768;  d..  Poughkecp- 
siCj  N.  v.,  13  Dec.  1843.  He  was  grailuated  at 
Princeton  in  1788,  admitted  to  the  bar  in  1792 
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and  several  vears  later  eitibKshed  a  law  prac- 
tice in  New  York.  He  was  dioMn  to  the  Icsns- 
laturc  in  1800.  was  associate  justice  of  the  State 
Supreme  Court  in  1802-14,  chief  justice  in 
1814-18  In  1818  he  l<camc  Secretary  of  the 
Kavv  under  President  Monroe,  and  fr  - i  -  1S23 
until  his  death  was  a  justice  of  the  Supreme 
Court  of  die  United  States. 

THOMPSON,  Vance,  American  journal- 
ist and  playwrifjht:  h  17  April  IS/xV  He  was 
gndnated  at  Princeton  in  iaR3.  studied  in  r,*r- 
manv  and  was  a  dramatic  critic  in  New  York 
in  1800-97  His  dramas  include  'In  Old 
Japan,*  <T1ie  Dresden  ShenherdcM,'  *Florian's 
Dream.*  etc. :  and  vaumg  his  boolks  are  'Frendi 
Portraits:  Being  Appreciation*  of  the  Writers 
«>f  Yoiine  France'  (1900);  'Diplomatic  Mvi- 
terie<'  (1905>:  'The  Spinners  of  Life';  'Life 
and  Letter-^  of  Kthelhert  Nevin'  (I^U);  'The 
Night  Watchman  and  Other  Poems'  (1914); 
*The  Ego  Book'  (1914)  ;  'E;it  and  Grow  Thin' 
(1914):  'Drink  and  be  Sober'  (191?);  <The 
Otfiutral  of  Destingr'  (1916);  <Thc  Peace 
Giri>  (a  ranaBtic  conedjr  dnota)  (1916); 
*Woman'  (1917). 

THOMPSON.  Waddy.  American  lawyer: 
b.  Pickcnsviilc.  S  C .  8  Sept.  179B;  d  Talb- 
batsce,  Fta..  23  Nov.  186a  He  was  ^duated 
at  tlie  South  Carolina  College  in  1814,  admitted 
to  the  bar  in  1819  and  in  lffl6-30  served  in  the 
State  Ie)ii«ilature  He  became  solicitor  of  the 
Western  Circuit  in  1R30,  was  elected  brii;.i'i;er- 
petirral  of  militia  at  the  time  of  the  Niilhnca- 

I-  .  xi  itcmetit  and  in  IS.^^  41  was  a  Whig 
member  of  Congress  In  1840  he  was  chair- 
mn  of  the  Committee  on  Miliury  Affairs.  He 
was  apfiointed  Minister  to  Mexico  in  1842,  and 
whfle  on  lUa  mission  concluded  two  important 
treaties  and  grocmcd  the  libtfation  ot  more 
than  200  Texan  prisoner*.  He  published 
'Reeollections  of  Mexico'  (1846). 

THOMPSON.  William.  American  Revohi- 
tionar\-  soldier:  b.  Ireland,  about  172S:  d.  Bear 
Carhsl^  Pa..  4  Sept.  1781.  He  served  as  cap* 
tain  of  militia  in  the  Prcndi  and  Indian  War 

(1759-60)  and  w  as  madt  colonel  of  eichi  Penn- 
sylvania companies  in  June  1775  The  follow- 
ing year  he  took  the  s.irnc  r.ink  iii  the  Conti- 
nental Army  and  later  lxram<-  hngadier-Ren- 
eral-  He  relieved  Gen.  Cb.irlv-  Lee  at  N'iva 
York  and  in  April  led  14  regiments  to  Canada 
to  re-enforce  General  Thomas,  during  whose 
Hhicss  he  commanded  lutil  Gcnend  SuUivao  ar« 
rived.  By  the  lattet's  onlers  he  led  an  un»ac- 
cessful  attack  on  the  British  at  Trois  Rivieres 
on  6  June  and  wa>>  captured  but  immediately 
parclcd 

THOMPSON.  WillittB  Hale.  American 
mayor:  h.  Boston.  Mass..  14  May  18fi9.  In  in- 
fancy he  was  removed  by  hi"  parents  to  <"hi- 
CaKo.  where  he  wa*  educated  m  tlu-  piiMic 
»ch<K>K  He  i'pcnt  five  -.ca^i  n-  .'ii  the  ranches 
of  the  Standard  Cattle  t  umpanx  in  Colorado, 
Montana  and  Wyoming:,  was  tor  three  years 
maiiatrcr  oi  a  cattle  ranch  m  Nebraska  ^incc 
his  father's  deaih  Mr  Thompson  has  nianafced 
the  real  estate  interests  left  hi<  father  and 
other  real  «*tate  tniefe»ts  of  his  own.  In  1901^ 
t\2  he  served  as  alderman  from  the  >econd  ward 
<if  ChicaKo;  in  19IK2-OI  was  coimty  comais- 
V  r  <  t  C.  w  Cotraty  and  in  19IS-I9 
ma>ur  ul  Chicago. 


can  lawyer  and  legislator:  h  Crawfordsviit 
Ind ,  14  Oct.  1871.   The  family  moved  to  Kan* 

sas  while  he  was  a  child  .>nd  he  w^s  edocaftcd 
at  the  Seneca  Normal  School  He  studied  law 
with  his  father  .in<l  \<,zs  admitted  to  the  Kaa- 
iMS  bar  in  185*4.  He  was  clerk  of  the  Conn  of 
Appals    (I90fr-13)    and    was    elected  Cmted 

States  samtwr  in_19U  in  1916  he 
dclcfiale  to  iIh  Dsmocraiic 

tion. 

THOMPSON,  WOlltta 
newspaperman  ana  humorist:  h. 
31  Auk.  1812;  d  Savannah.  Ca .  24  March  \9f2 
He  lived  for  a  time  in  Philadelphia  where  be 
worked  nn  the  Chr,  riil,- ,  afterward  w^*  *<Tre- 
lary  to  lame^  D  \\'estcott  while  Territorial 
governor  of  Florida,  and  'tudif  d  law  under  his 
charge.  He  became  assistant  editor  < 
Staff  Rights  Sc.ilinel,  was  a  vuhmteer  n  ihe 
Seminole  War  (1835-36).  and  established  Tit 
Mirror  in  Atignsta,  Ga..  afterward  merged 
The  Family  Companii'n  Thereafter  he 
attached  to  several  papers  and  won  repotitioo 
as  a  humorist  by  the  •Major  !  ncs  Letters* 
written   for   The  Miscfllnny  h   he  e«Tab- 

lisht  1  in  Madison  He  v».^-  Mriarcd  «-ttii 
Park  Benjamin  in  puVdishin^;  at  Baltinv.rt. 
ser%ed  on  the  staff  of  Governor  Brown  in  the 
Gvil  War,  and  also  as  a  Confederate  vnhmtccr 
In  1887  he  sat  in  die  Constitutional  Corn 
of  his  State.  His  many  publication*  were 
lar  and  were  collected  and  issued  by  his  d 
ter  after  his  death  He  wrote  several  succes*- 
ful  nlays.  including  a  drama tiralion  ot  the 
5Vic£r  of  WdRfidd> 

THOMPSON.  Wordsworth,  Araerir» 
artist  b  Baltimore.  Md.  27  Ma\  i'<4<">:  d  >>ct»- 
mit.  N  I  .  28  Aug.  1H96  He  1<^m  to  skrtci 
soldiers  and  battle  scene*  in  lHf>l.  and  hi*  wvrx 
proved  popular  with  the  ncwspap«-r>  He  »rat 
to  Paris  and  studied  in  the  £cole  dcs  Bean 
Arts  and  exhibuted  *The  Mure  lands  of  A*> 
Fani*  in  the  Sahm  of  186S.  In  1868  be  scttM 
w  York,  hot  made  several  trips  ahroml  m 
intervals.  His  painting.  'Desotatk»' 
flSTS),  won  him  an  associate  membership  in  th* 
N'ational  .\cadem^.  In  1877  he  l^tcary.e  .4  :  uT- 
flcdi nl  academician-  in  IS^Tfs  he  w.is  ir.idc  a 
r  ii^'.ivr  !.i  the  Society  .  •  Nnn  ruan  \r:-s--. 
in  187"^  he  won  a  Kold  mtilal  at  the  l*an»  £*- 
posiuun  Among  his  noted  paintings  are  'A** 
napoIt!>  in  1776'  (owned  by  the  Buffalo  txmt 
Arts  Academy) ;  'Paising  the  Outnosl'  (o% 
by  the  Union  League  Qub.  New  York) ; 
Parting  Guest*  (owned  by  the  Kew  Yorli  Hi*' 
lorical  Society)  ;  '.V  Mi  Jst.mTT'.cr  Day  on 
Island';  'A  May  L^y  un  Fitth  .\vcnue. 

THOMPSON,  Conn.,  town  in  W 

County,  on  the  French  and  Ouinebaag  nvm 
.iiid  on  the  New  York.  New  Haven  and  Har- 
ford Kadmad.  Within  the  town  limits  are  th« 
villasts  of  Grosvenor  Dale.  North  Grv^»Teo:f 
1  >alf,  New  Boston.  Thompson.  Ea*t  Thomj**..-*. 
\V  est  Thompson,  VS  tlsooville.  Mechanacsvifle  J 
(Juinebaug.  It  b  in  a*  agricultural  rigbl 
chief  mamifacturinc  estabUshments  are 
and  wucden  mills,  flour  and  grist  miH. 
milK,  a  boot  and  shoe  factory  and  machiac  thMk 
Thompson  was  onfnnally  a  part  oflylisipy 
but  !>e\.ame  a  pun  h  in  17.^,  and  in  1786  sna 
curporatcd  a>  a  town.  i'op. 
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THOMPSON  INDIANS.   Sec  Satishan 
THOMPSON'S   STATION.   Battle  of. 
After  the  battle  of  Stone  River  (q.v.)  the  Con- 
fcdeiate  cavalry  were  active  on  Rosecrans' 
baict  and  rear,  and  late  in  Feibruary  1863  Gen. 
Earl  Van  Dorn,  with  over  6,000  men,  crossed 
the  Tennessee  River  at  Florence  and  marched 
northward  to  Columbia,  on  Duck  River,  threat- 
ening Franklin,  about  28  miles  nearly  west  of 
Murtreesboro.    On  4  March  General  Rose- 
oaas  ordered  a  general  reconnoissancc  in  front 
of  his  tines  to  ascertain  the  Confederate 
strength  and,  if  possible,  the  enemy's  intentioii. 
One  of  these  rcconnoitering  columns  was  sent 
from  Franklin.    It  was  under  command  of  Col. 
John  Cohiini  and  consisted  of  his  brigade  — 
33(1  and  85th  Indiana.  19th  Michigan  and  22d 
Wisconsin  —  the  124ih  Ohio,  6<X)  cavalry  under 
Cot  T.  J.  Jordan  and  Alc&hirc's  Ohio  battery 
fli  six  sum;  in  all  2fii7  officers  and  men.  A 
tram  ofiOl  wagons  acoompanied  the  expedition, 
80  of  whirh  were  to  couect  foraec.  Coburn 
w.^s  iiis;ructcd   to  advance  the  first  day  to 
Spring  Hill,  where  he  was  to  halt  for  the  night 
of  the  4th,  and  next  day  divide  his  force,  send- 
ing part  of  it  to  Rally  Hill,  on  the  left,  to  meet 
a  co-operating  cavalrj'  column  from  Murfrccs- 
boro^  and  tihe  other  part  toward  Columbia,  each 
to  return  to  Spring  Hill  at  niBht,  unless  the 
detachment  at  Rally  Hill  should  be  Jmned.by 
the  cavalrj'  expected  from  Miirfrccshoro.  Colo- 
nel Jordan,  with  the  cavalry  and  battcr>'.  led 
the  advance  and  when  three  miles  out  of  Frank- 
tin  met  Gen.  W.  H.  Jackson's  cavalry  division 
of  two  brigades  and  IGng's  battery  moving 
north.    Both  fiartics  formed  for  battle,  Ale- 
shire  opened  with  his  suns.  King's  guns  re- 
plied,  the   skirmishers   oecame  engaged,  and 
after  a  brisk  engagement  of  an  hour  Jackson 
\sithdrcw  toward  Spring  Hill  and  Coburn  went 
into  camp  four  miles  south  of  F'ranklin  One 
of  Alcshire's  guns  had  been  disabled  atul  with 
the  forage  train  of  80  wagons,  half  of  them 
loaded,  was  sent  back  to  Franklin.    Van  Dorn 
had  started  from  Columbia  that  morning  with 
the  five  brigades  of  Gens.  N.  B.  Forrest,  W.  T. 
Martin,  G.  B.  Cosby,  F.  C  Armstrong  and  Col. 
J.  \V.  WTiitfield.  6,000  men  and  12  guns,  and 
when  Jackson  with  the  two  brigades  of  Arm- 
strong and  Whitfield  fell  lack  after  the  engage- 
ment. Van  Dorn  formed  line  at  Thompson's 
Stttion.  nine  miles  south  of  Franklin,  and 
awaitea  Cobum's  advance.    Jackson's  division 
was  posted  on  a  range  of  hills  crossing  the 
Franklin  pike,  with  King's  battery  on  the  ex- 
treme left  and  Forrest's  brigade,  with  a  battcrj', 
was  on  Jackson's  right.   On  the  mr)rning  of  the 
5th  Coburn  advanced  cautiously  and  on  nearing 
lliompson's  Station  Jordan  charged  with  his 
cavalry,  drove  a  small  Confederate  force  from 
the  station  and  seized  a  range  of  hills  near  it 
Coburn  followed  with  the  infantry  to  near  the 
station,  when,  on  entering  a  pass,  with  hills  on 
cither  side,  he  was  arrested  by  shells  from  the 
Confederate  artillery  on  hi<;  right  and  left,  en- 
filading his  line.    It  was  necessary  to  dislodge 
King's  battery  on  his  right  and  he  formed  m 
line  for  the  attack;  Alcshire's  guns  on  opposite 
sides  of  the  turnpike  and  railroad  which  ran 
close  to  each  other,  the  guns  supported  by  the 
cavalry,  and  the  33d  and  ?<5th  Indiana  advanced 
down  the  hill  against  Kinj^'s  batter>',  when  sud- 
denly the  Confederate  guns  ceased  firing  and 
inm  Miind  a  stone  wall'  WhitfieldTs  btWc^ 


reinforced  by  a  regiment  of  Armstrong's, 
opened  a  fire  that  drove  the  two  regiments  back 
up  the  hill.  W'hitfiild  followed,  and  when 
nearing  the  summit  he  was  charged  and  driven 
hade,  made  a  stand  behind  the  depot  of  Thomp- 
son's Station  and  with  the  assistance  of  two  of 
King's  guns  compelled  Coburn's  men  to  fall 
back  beyond  the  hill.  At  about  the  ttune  time 
Coburn  was  informed  that  about  1,000  cavalry 
had  been  discovered  on  the  left  and  he  resolved 
to  retreat;  but  it  was  first  necessary  lo  check 
the  Confederate  ailvamc.  The  movement  in 
retreat  was  to  be  covered  by  the  batter)-  and 
the  cavalry,  but  when  Jordan  saw  the  signs  of  a 
movement  in  retreat  and  the  probability  of  be- 
ing cut  off  by  Forrest's  cavalr^^  on  the  left,  he 
ordered  the  wagon  train  and  its  guard  to  the 
rear,  to  be  followed  by  the  battery,  Jordan  fol- 
lowing the  battery  after  a  slight  rcsistatice  to 
Forrest.  Meanwhile  Armstrong  and  Whitfield 
had  been  ordered  to  assault  Coburn's  left  atid 
Forrest  to  reach  his  rear.  Armstrong,  Whit- 
field and  part  of  Forrest  charged,  and  after  a 
fierce  strt^gie  for  the  crest  of  the  iiill  wqpe 
again  driven  from  it  with  great  loss.  Again 
the  Confederates  charged;  Cohurn  was  forced 
back;  Forrest,  with  two  regiments,  gaining  his 
rear,  charged  him;  and  after  a  few  volleys  at 
close  ciuarters  Coburn  surrcn<icred.  His  loss, 
as  officially  rqwrted,  was  48  killed,  247  wounded 
and  1,151  captured  or  missing.  Van  Dom's  lots 
was  56  killed,  289  wounded  and  12  missing. 
Meanwhile  other  columns  had  poshed  out  from 
Murfreesboro  and  driven  other  bodies  of  Con- 
federate cavalry  across  Duck  River  and  Gen. 
Gordon  Granger,  commanding  the  reserve  corps 
of  Rosecrans'  army,  upon  hearing  of  Coburn's 
defeat,  strengthened  Franklin  and  concentrated 
a  column  at  that  place  to  move  upon  Van  Dorn, 
at  Spring  Hill  and  Thompson's  Station 
Granger  moved  on  die  9di,  attacked  and  drove 
Armstrong's  ravalry  brigade  from  Thompson's 
Station  ami  advanced  to  Spring  Hill,  Van  Dorn 
having  fallen  back  during  the  day  to  recross 
Duck  River  at  Columbia.  On  the  next  day 
Granger's  cavalry  pushed  Armstrong  across 
Rutherford's  Creek  near  Columbia;  and  Van 
Dom's  main  body  recrossed  Duck  River.  Pur- 
suit was  suspended  and  on  the  11th  the  various 
commands  engaged  in  the  general  reconnois- 
sance  returned  to  their  former  positions.  Con- 
suh  'Ofikial  Records*  (Vol.  X.XIII);  Van 
Home,  'History  of  the  Army  of  the  Cumber- 
land>  (VoU  I);  Wycth,  <Life  of  Gen.  N.  B. 
Forrest.* 

E.  A.  Carman. 
THOMSON,  tom'son,  Charles,  American 
patriot:  b.  Maghcra,  Ctjunty  Dcrry,  Ireland,  29 
Ntn.  1729;  d.  Lower  Mcnon,  Pa..  16  Aut.^  1824. 
He  (..line  to  America  in  1740,  was  cduLairJ  la 
the  academy  at  Thunder  Hill,  Md.,  and  became 
a  tocher  in  the  Friends'  Academy,  Newcastle, 
Del.  afterward  taught  in  Philadelphia,  and  dien 
engaged  in  business  in  that  city.  He  acted  as 
commissioner  among  the  Indians  and  in  17.S6 
was  adopted  into  the  Delaware  trilu'  as  the 
*rruth  "Teller.*  From  the  first  he  ardently  cs- 
pouscd  the  cause  of  the  colonies,  and  in  1774 
was  made  secretary  of  the  Continental  Con- 
gress, a  post  he  occupied  until  1789.  Upon 
Washington's  election  to  tfte  Presidency  he  was 
sent  to  Mount  Vernon  to  inform  him  of  the 
event.  He  then  retired  from  pubhc  hfc  and 
af  tcnvard  occupied  himself  with  Utcrafy  labors. 
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He  puMished  'An  Elnquir>'  int"  th«  Causes  of 
tin  Aliujalion  of  the  Delaware  and  Shawancse 
Indian!,'  (1759);  'The  Holy  BiMc.  containiiiK 
the  Old  and  .\\\v  Covenant,  translated  from 
the  Greek  (the  Old  Cosenant  from  the  Septua- 

fnt]'    (1<S118),  and  'A  Synopsis  of  the  Four 
vatigelisu'    (1815).    Cobsult  Harl^,  (The 
life  of  Charles  Thomson*  (190O). 

THOMSON,  Sir  Charles  WyvUle.  Scot- 
tish nattimli&t :  h.  Bonsvdc.  LinlithRow.  5  March 
1830;  d  there.  10  March  1.SH2.  He  vas  edu- 
cated at  the  University  of  KdinhnrKh,  where 
he  took  the  mwlical  eoane  and  showed  great 
ability  im  boiaiqr  and  natural  history.  He  was 
appotnted  lectnref  on  fiotany  in  King's  College; 
Aberdeen,  in  1850  and  professor  at  Marisrhal 
Collck'c  in  1851.  He  filled  the  chair  of  natural 
history  in  Queen's  College.  Cork,  in  1S?3  and 
in  ISM  went  to  (Jnetn'*  College,  Belfast,  as 

Eroffv^or  of  mineralop>'  and  geolop>.  In  1860 
c  was  transferred  to  the  chair  of  natural 
science  in  the  same  college  and  in  1868  l>ccamc 
in  addition  professor  oi  botany  in  the  Royal 
Cpllefre  of  Science  at  Dubhn.  He  retnmed  to 
Scotland  in  1870  to  become  professor  of  natural 
histor>'  in  the  I'niversity  of  F.dinhur)?h.  He 
took  an  active  p;trt  in  the  scieiuific  invKficra- 
tion  of  the  Bnti'-h  seas  by  the  l  ightning  and 
PortUfim  expeditions  and  published  'The 
Dnth  of  the  Sea'  (1S73).  He  was  appointed 
In  102  duef  of  the  scientific  staff  of  the  Choi- 
Itngtr  Expedition  (q.v.),  and  on  its  rettirn 
in  1876  was  knitted.  In  <The  Voyage  of 
die  Challenger:  the  Atlantic*  (1877)  he  ^vc 
a  general  account  of  part  of  the  investigations 
carried  out  on  the  famous  voyage. 

THOMSON.  Edward.  American  Mcthrn 
dist  Episcopal  bishop:  b.  Port^^.l,  England,  12 
Oct  IftlO;  a.  WhecUng.  W.  Va..22  March  187U. 
He  came  to  the  United  States  in  ,  1819,  was 

graduated  in  medicine  at  the  l'nl\crsit>'  of 
Pennsylvania  in  IHJ*'  and  prarti.scd  in  Tcrome- 
xille  and  \\  oostcr.  Ohio  In  \t<S2  he  united  with 
the  Mcthodi».t  Church  and  in  the  following  year 
was  admitted  into  the  Ohio  Conference.  He 
%vas  pastor  of  a  church  in  Detroit,  Mich.,  in 
1>".^6  and  in  1838-43  was  principal  of  the  .Vor- 
walk  Seminary.  He  was  the  first  president  of 
the  Ohio  Wesleyan  Untverrity  at  Delaware,  in 
1846^60.  and  in  18fv4  he  was  elected  bi-hnp.  in 
which  ofTice  he  conlimud  until  his  death  He 
edited  the  Ladifs'  Ktf^uitory  at  Cincinnati 
1644-46.  the  Christum  Advocate  and  Journal. 
New  York  1S60-64.  made  a  missionary  tour  o£ 
the  world  and  published  'Moral  and  Reli^'ious 
E^savs*  (1856);  'Sketches,  Biographical  and 
Inridenul'  (1856);  <Oar  Oriental  MisMons> 
(187D) :  'Evidences  of  Revealed  Relipion* 
(1872),  and  other  work-- 

THOMSON.  Bdward  William.  Ameri- 
can civd  inKincer  and  author:  b.  Toronto, 
Ont,  12  Feb.  1849.  He  was  educated  in 
Trinity  CoUcge  Grammar  School  and  bv  his 
own  exertions.  \\'hen  but  16  he  enlisted  and 
served  (1864-65)  in  the  Third  and  Foafth 
r<.iin$yl\ atiia  regiments;  and  in  the  Quitn's 
Own  killc-s  II.  1S06.  He  became  a  poluical 
untcr  on  the  ioronto  Cloh,-  was 
tdilur  ot  thr  \  uths  c  'miA*""'"  Ho>ion 
{tWl'>l''Ul).  afterward  becoming  a  >pecial 
writer  un  Canadian  jK)Iiiu>  He  was  al»<t  the 
IravtUmi  corrc>pondetit  oi  ilu  i  .tntng  Tran- 
unft,  lloktoa.  His  published  work*  include 


<Okt  Man  Savarin'  (1895).  «Betwcn  EuA 
and  Sky*  (1897).  'Aucassin  and  Nicoletie* 
(1895,  versified  from  the  tratislauoa);  'Wba 
Lincoln  Died,  md  odier  poems*  (1909).  etc. 

THOMSON.  Blihu,  American  inventor  and 
electrician  :  b   Manchester,  England,  29  Marrh 
1S53    In  18>S  he  came  !  >  ihe  I'nited  State-.  *iy 
cducat(<l  m  the  public  schools  in  Phjbdeiph'.a 
and  from  lS7n  m  18Ht)  was  protestor  of  chenr.t- 
try  and  mechanics  in  the  Central  Wis^  Schr^^^l 
there.  After  a  vWt  to  the  Paris  Exposition  m 
1878  he  became  intereMcd  ia  the  svhfen  of 
Inditing  by  electricity  and  Im  expeiunenn,  cv. 
ried  on  with  the  aid  of  E.  J  Houston,  resuhel 
in  patents  secured  in  1878  and  I^T*)    The  f<il» 
lowing  year  he  Vcamc  electrician  t  '  the  Amcn- 
can    Electric   Company,   afterwanl   kn  'Wti  li 
the  Thomson-Houston  Electric  Company  Thii, 
by  consolidation  with  the  Edison  Company  a 
\^2,  became  the  General  Electric  CTooipuq^ 
the  largest  plant  for  producing  electrical 
chine ry  in  me  world.  His  patented  in<entioa» 
ill  electrical  appliance*?  number  oxer  600  and 
many  of  them  ha\c  come  into  uni\crsal  ukl 
Among  these  are  the  ihrce-coil  armature  t  >r 
d>'namos  and  motors;  the  induction-coil  s?>- 
tem  of  distribution;  the  induction  motor ;  the 
constant-current     reptulator     for  arc-hditiaf 
d)-namos;  the  process  of  welding  mctu  bf 
eiectridty:  the  magnetic  blow-out  iw  itwidwi 
and  fnses  and  the  electric  meter  for  ifirect  tti 
alternating  currotit-    Since  \W2,  when  tht(kB» 
era!  Electric  Company  estab!i<ihcd  its  ptaat  ia 
I.vnn.  Mass.,  he  has   resiibd   th<Te.  ret.i;r.:n 
his  cnnn<ction  as  consulting  electrical  cnirinerr 
In  ISf**)  he  became  president  of  the  Amrr, 
Institute  of  Flectrica!  Engineers,  and  in  18W 
received  from  the  Pans  commission  half  the 

Srize  of  lOjOOO  francs  for  his  meter.  He  was 
ecorated  in  1889  for  electrical  invcntioos  Sy 
the  French  povemnent  as  OflRcer  el  Chairafirr 
de  la  legion  d'Honneiir;  pnen  the  honorary 
decrees  of  A  M..  Yale.  D.Sc.  Har\  ard  and  Ph.OL 
Tufts;  has  received  many  medals  and  awardl^ 
amone  which  is  the  Rum  ford  Medal,  and  wa» 
awarded  Grand  Pnx  at  Paris  expositions  of 
1889  and  I'XK).  He  is  past  president  of  die 
American  Institute  of  Electrical  Ewgimim 
Fellow  of  American  Academy  of  J^m  and 

Sciences.  mcmWr  of  the  Tn>titution  it  Cir' 
Knv;intrrN.  I.riniion.  thi-  \rncrican  Chcm:.:.il  S<> 
ii(  5y,  the  .Xnii  ricari  Physical  Society,  the  Ni 
tional  .\cadeniy  of  Sciences  and  of  many  other 
societies,  and  was  oHicial  United  States  dclcpiS 
tu  (3iamber  of  Delegates,  Electrical  OamfcOK 
in  1893  at  Chicago.  He  has  been  for  maaf 
years  a  Fellow  of  the  .\merican  Assuoadoa 
for  the  Advancement  of  Science.  scr\inK  ai 
\ icc-preMili  ti;  at  the  Columbus  meetini;.  Set- 
lion  B,  Phy-ics:  and  h  is  been  \  ire -pre^i.''r=! 
of  the  \mcrican  Ph>su-al  Socut\  He  •** 
piesidcnt  of  the  International  Efectrical  (3c*- 
grcs^  at  Saini  Loui^  in  I'XU  and  also  preMdmt 
of  the  Chamber  of  Ofiicial  Delegates  at  At 
said  C>>ngress.  He  was  elected  bonorao  mMI> 
ber  of  the  Iitstitution  of  Electrical  "* 
of  Great  Britain  in  I'XM.  In  1909  be  was  eleertJ 
p;<  >iJent  ot  the  Internation.il  Plt-c:ro'ti^n-.-*! 
Commission,  succcedinw:  the  late  Lord  Kei^'ia 
in  that  capacity  upon  iht  .ieccavc  of  the  Latter 
Pruff  >>ur  Thomson  was  ihi  first  recipirat  of 
the  Edison  medal  and  also  received  the  iwd 
of  the  Eliott  Cresaon  gold  medal  by  iIm  Fnah- 
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Bn  Institute,  Philadelphia,  for  his  electrical 
woric  Among  the  most  notable  of  his  papers 
prepared  for  scientific  societies  arc  thai  on 
'Electric  Welding.'  read  l>c{orc  the  Boston 
Society  of  Arts  in  1886,  and  one  prepared  for 
the  Anierican  Institute  of  Electrical  Engineers 
in  1887,  on  <No>vel  Phenoincm  of  Alteraating 
Currents. » 

THOMSON,  Frank,  American  engineer 
and  railroad  president :  b.  Chambcrsburg,  Pa., 
S  July  1841 :  d  Merion,  Pa.,  5  June  1899.  As 
a  stnaent  he  acquired  a  thorou^  practical  and 

scientific  knowledge  of  mcchantcal  engineering, 
so  that  when  he  quit  the  shops  of  the  Penn- 
sylvania Railroad  at  Altoona,  he  was  able  to 
iniild  a  locomotive.  As  chief  assistant  to  the 
Assistant  Secretary  of  War  he  cuiistructcd 
roads  and  bridges  and  superintended  the  trans- 
portation of  troops  during  the  Civil  War ;  after 
which  he  was  appointed  superintendent  of  the 
eastern  <fivision  of  the  Philadelphia  and  Erie 
Railroad.  He  re-entered  the  service  of  the 
Pennsylvania  Railroad  in  and  as  superin- 

tendent of  the  eastern  system  constructed  the 
excellent  road-bed  and  introduced  the  standard 
track.  From  1897  ttntil  Us  death  he  was  prea- 
dent  of  the  company. 

THOMSON,  George,  Scottish  song  col- 
lector: b.  Limekilns,  Scotland,  4  March  1757; 
d  Lcith,  Scotland,  18  Feb.  1851.  He  was  edu- 
cated at  Banff  and  in  1780  removed  to  Edin- 
burgh where  he  became  junior  clerk  to  the 
boartl  uf  trustees  for  the  Encouragement  of 
Ans  and  Manufactures.  He  was  subsequently 
promoted  to  he  chief  clerk,  an  office  he  held 
nntil  his  retirement  in  1839.  In  1792  he  con- 
ceived the  pUn  of  making  a  complete  collec- 
thm  of  Scottish  airs,  secured  the  services  of 
sodi  well-known  authors  as  Canmhdl,  Scott 
and  Bums  to  supply  words  for  the  melodies 
v.hrre  necessary  and  since  there  was  neither 
I  rel-.ulc  nor  coda  to  the  .sonars  he  ciiyaKcd  Plcyel, 
Haydn,  Beethoven,  Mozart  and  others  of  note 
to  remedy  the  deficiency  and  al^-o  to  compose 
accon^anments  for  them,  llir  results  of  his 
bbors  were  published  as  follows :  Scottish  airs 
<6  vols..  1795-1841);  Welsh  (3  vols.,  1809-14), 
and  Irish  (2  vols..  1814-16). 

THOMSON,  Tames,  Scottish  poetr  h. 
Ednam.  Roxburghshire,  11  Sept.  1700;  d.  Rich- 
mond. Surrey,  27  Aug^  17-13.  Tic  was  educated 
at  the  University  nf  Kdiiilairp:h  in  1715  and  at 
fir^t  intended  t(j  enter  the  ministry,  hut  in  172.T 
went  to  London  lo  devote  himself  to  literature. 
His  poem  on  <Wnter'  was  published  in  the 
following  year,  in  1727  it  was  followed  hy 
^Siqnmer,*  *Spring*  appeared  in  1728  and  in 
1730  the  series  was  completed  and  published 
as  *Thc  Seasons.*  It  was  very  successful  and 
was  followed  hy  his  play  *  Sophonisbd,'  pro- 
duced at  Drury  Lane  in  1730.  For  two  years 
he  was  on  the  Continent  as  traveling  tutor  to 
the  son  of  Charles  Talltot,  afterward  Lord  Chan- 
cdlor,  and  on  the  death  of  his  pupil  in  1733 
was  apiioiated  by  ,the  ymmg  man's  father  to 
a  rinecare  oflfce  widi  a  salary  of  000  a  year. 
He  published  a  patriotic  poem  entitled  'Liberty* 
M734-.V)>,  inchided  in  1736  in  the  volume  with 
'  SnphiiDi  s' i;i '  and  'Rritannia.'  His  fainoii; 
'-ouK.  'Rule  Britannia,'  formed  part  of  'The 
Masque  of  Alfred'  (1740).  written  by  Mm  with 
his  friend  David  Mallet,  to  music  cofn|>os«4 


hy  Dr.  Ame.  In  1744  Lord  Lyttelton  conferred 
upon  him  the  sinecure  office  of  surveyor-gen- 
eral of  the  Leeward  Islands,  worth  £300  a  year. 
Iti  the  same  \ear  he  issued  a  new  edition  of 
'The  Seasdii-,'  uiih  extensive  additions  and 
alterations,  and  in  1748  appeared  *The  Castle 
of  Indolence:  An  Allegortcal  Poem.'  a  fine 
imitation  of  Spenser,  lie  was  buried  in  the 
patisii  eimrdi  of  Richmond  Among  his  wotlcs 
not  already  mentioned  are  'Agamemnon* 
(1738),  a  play:  'Edward  and  Eleanora'  (1739). 
a  play  which  was  puhlishcd  but  rejected  by  the 
censor;  'Tancred  and  Sigismunda,'  a  tragedy 
(1745).  his  most  successful  play,  and  <Conola- 
nus*  (1749),  a  posthumously  acted  play.  *The 
Seasons*  marks  the  dawn  of  a  new  era  in 
English  poetry,  an  era  characterized  by  a  de- 
parture from  tfte  formation  and  artificiality  of 
Pope  and  his  school  in  favor  of  simplicity  and 
truthfulness  to  nature.  The  impulse  gathered 
strength  in  Gray  and  Cowpcr,  and  reached  its 
fullest  expression  in  Wordsworth.  The  work 
found  warm  admirers  in  France  and  other  coun- 
tries and  is  still  read  A  good  recent  edition  of 
Thomscm's  works  is  die  <Aldine>  (1897)  bv 
Tovcy.  (See  Seasons,  The).  Consult  Morel, 
L.,  'James  Thomson,  sa  Vic  et  ses  Qiuvrcs* 
(Pans  189.'>)  ;  'Life'  in  Tovcy  s  edition;  Baync, 
'Thomson'  ('Famous  Scots  Scries,'  1898); 
Macaulay.  G.  C,  <Jamcs  Thomson*  (New 
York  1908). 

THOMSON,  James,  British  professor  of 
cngineenng :  b.  Belfast,  16  Feb.  1822;  d.  Glas- 
gow, 8  May  1892.  He  was  a  brother  of  William 
Thomson,  Lord  Kelvin,  and  was  graduated 
from  the  University  of  Glasgow  in  1839.  In 
1851  he  settled  at  Belfast  as  avii  engineer  and 
in  1857  became  Crown  professor  of  civil  engi- 
neering at  Queen's  College.  Here  he  remained 
unil  1873,  when  he  was  called  to  the  similar 
chair  at  Cilasgow.  In  early  life  he  was  di\<iird 
to  various  inventive  purposes,  his  first  heisig 
a  mechanism  for  feathering  the  floats  of 
steamer  paddles  More  pracBcal  was  his  in- 
vention in  18S0  of  a  'vortex  water-wheel.*  and 
later  of  a  jet-pump  used  in  draining  lowlands, 
a  centrifugal  pump  and  improvements  in  tur- 
bines and  in  the  artioti  of  blowini.:-fans,  I"or 
many  >i  ars  he  was  cnv;age<l  in  investigations 
of  the  plasticity  of  ice.  his  f'ltst  contribution  to 
the  subject  (1848)  being  a  paper  communicated 
to  the  Royal  Society  of  Edinburgh  on  'The 
Effect  of  Pressure  in  Lowering  the  Freezing- 
point  of  Water.*  The  most  important  of  hts 
contributions  to  this  subject  dealt  with  "crys- 
tallization and  liquefaction  as  influenced  by 
stresses  tending  to  change  of  form  in  crystals.* 
He  also  publishc'l  researches  on  curreiUs  of 
atmospheric  circulation;  on  the  flow  of  water 
in  rivers  and  on  the  Jointed  fnismatic  structure 
seen  at  the  Giants'  Causeway,  Failure  oftv^ 
sight  caused  him  to  resign  his  chair  m  1889. 

THOMSON.  James,  Scottish  poet:  b. 
Port-Glas(;ow.  23  Nov.  1834 ;  d  London,  3  June 
1882L  He  vs  as  trained  at  Chdsea  for  the  caJKng 
of  army  schoofanaster  mul  after  teachkw  at 
various  rcftimental  centres  was  disrhar^  from 
the  army  with  several  others  for  a  breach  of 
discipline  in  1862  He  had  irainod  the  fiiend- 
ship  of  rharlf-.  I'ra  llantrh  ffjA'  )  and  con- 
tributed to  his  \j!tr>nU  Reformer  over'  the 
sigrnature  B.  V.  In  l;'<72  he  was  in  Colorado  as 
agent  of  a  mining  con^oiqr  and  in  Ac  follow* 
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•  4    »•  •         •••o  -isr  -iCB*! 
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*  •.''^  '.'*«!'" r*irm' .c  "r*'«:3ta    zamctomsc  • 

•  •  >  "<]nn«  ^.urate  it  iviaoK 
'  ••••r  p|ri  .r  >  :.:nna  illinir  iw~tit»  n 
*'^\  n  S>-.uuna  3ie  rxroe  I.-^ii^. 

•«       f  4.  »r  •  jci.-.rn  XL  Jjiuraou.  jmi  ase- 

^   X    ^  4t  <^(aait  Maca&  ¥Tiiw  iw  i.  ^ 

a«v!  ■     ■.■;:-r-i.T   -.-n  It    "on  TV  Ti  -ac 
»  »s  r-rpr  -wateii  u  a  pwwtr' ui  man 
•*»*  'y  rxut      li-e.  wrdi  a  ml  Sard,  crc  wtdi 
5»«  7.r'i;*»        «rr»-.«tii.  and  vmtd  wttfe  h» 
hamfn«*r  M:.-.?nir  i*the  «ia-<h«T*»  He 

•  *ii*t  if^.  ri.tnt  iemons.  irnl  --trtt.ilv 
•/V  man  fy'/r--  na  ^  btttn  nienr  i-ai  w.:a 
t'*t^**r;  r.fh'-r^  I'^.^r.rr  h.:rn  w.rh  the  Ah'^Io- 
%-<jr/-,n.  Th^.-ar  Si'rf  -r-  wfre  olTcr«td  to 
h\m  undrr  '■•Jiki  Thuridriv  has  its  oamr  trom 
him.  r  >Mi«ult  Lhiand,  '  L>cr  MydMS  ma  Thar* 

THORACIC  DUCT,  a  vertical  canal  lying 
rn  front  of  the  spine,  and  recrts-ing  ihc  ter- 
minAt'tnm  r>f  tfie  lacteal  and  l>Tnphatic  vessels. 

ft  M  ihr  rr(  rpfa' If  for  th.  rratt  rials  which  no 
l»»  rrfi«v.it<  flu-  \>]ixxl.  tht  c  m.iterial5  l>cinn 
«I»fu<(|  from  till  <lu:( -tuiri  of  fc>od  and  from 
llir  rtalHiriitcd  prfxiiirts  of  the  l>'Tnphatic  glands. 
I'Mim  llir  thoraric  duct  the  chyle  or  nutrient 
niHlirr  t\  ^urcd  directly  into  the  current  of 
llir  rirrtilation,  the  duct  opening  into  the  great 
M'tu%  (internal  jugular  and  sui>clavian  veins) 
UtUK  ^t  the  rtKjt  of  the  iirrk  on  the  left  side. 
\  .  Mini  and  smaller  l\nipli'»tii  or  thoracic 
ilin  I  Ins  on  ihi-  ri^l't  --Klf  of  the  Iiody,  and  rc- 
<ii\<  till  tunlt'iitN  of  llif  lymphatics  of  the 
iK'ht  aim  .iiul  ri^ht  bi<le  of  the  head.  Tlie 
tith'f  tlUHAcic  durt  is  dilated  at  its  lower  ex- 
ti«*nitt\.  at  the  junitiun  of  the  loins  and  back. 
M«t»»  the  rr»-vpl.u-iilum  chyli.  The  contents  of 
ii<e  t^.>lJ>ll-  <liirt  contain  the  citmentt  of  the 
jlivAvh  cI.*U»ratetl. 

THORAH.  t.Vra,  or  TORAH.  in  Hettrew 

»;-'-v.  .»  .'.tinitc  Cxmim.uidment  laid  down 
*-»  .»n:h*'r«tv     When  ii^i  l  with  the 

.*  •    •     %  '.  ,  \-  tVc  \ivtd  reters  vpc,  itv.tllv  to 
t'- ■  \t  <N.t     °tM    that  IS  the  Tenutcuch;  and 
>r  Vc«i  v'ommardroente. 


pan  of  the 

the  neck  and  aMoMB 
^iiumr   3e  Tear*,   mttfs  and  other  \r»cr-^  «tr 
V   Br  -th-.    temum  and  xbtj—»cx  ttt- 
:r--*aKmar5  toe  term  is  rr^m.-ei  tc  se 
z~arr  dial  forms  the  chcs:     .'zr  -  - — 
vo  (hoK  scgaaents  of 
bttiRcatbe! 
u:«KMm.    Tfans  tn  msects  diere  are  tkvae  «^ 
VBCs  emauH^  the  thorax,  named.  re«pcca«e« 
-ae   ^n-rirrarax.    aiesorhorax    and  metaihefU. 
The  1. ti:3ura3c  -irars  the  6rst  pair  ot  Itrt.  the 
THL-rax  :iw  secoad  pair  oi  lce»  i"- 
n  -mams^  wiuie  the  mrta thorax  bears  the 
-Of  less  and  second  pair  of  «iaaa.  la 

xs  the  boMl  and  chest 
onoed  tuyther  to  f onn  a  sui^  mass, 
die  cepfaaiotnorax-  In  man  and  h:^hrt 
■gtTcaiJtf^  ^be  thorax  i*  formed  hv  !h<-  <Ttz- 
mm  T  reast-bone  iti  part  .ind  hy  the  n;  >  ac<d 
itnat.  atciaily  and  behind,  in  mammals  aiew 
»  'ist  dMsax  ami  its  cavity  completcif  dMi  ol 
of  the  ah«lomcn  hy  a 
or  fladriC   See  Ahatomy: 


THOBSAU,  tfad'to.  Henry  David.  Aanch 
.-an  **)oev-«atitnfist* :  b.  Concord,  liasa..  t 

/•liv  1  there,  6  May  XSbZ.    He  was  grad 

lared  it  Harvard  in  1S37  and  be^jan  in  tha 
vtrar  "be  copioas  journal  w:th  which  in 
Itf  dlled  -H)  mantivnpt  \olumes,  d:d  some  teach- 
at  Concord  and  on  Statin  Island,  N  Y  .  a? 
ocareii  occasionally  as  a  lyceum  lecturer  in  Com 
,-"nl  and  other  New  England  towns  thai(  * 
ro  call  biak  and,  his  <   ^  . 

ar  intervals  and  wt  A  RTcat  dnil  his  art  of  pn 
al-manufasturc,  making.  Fmcr^on  said.  J>  ct>> 
an  art:c!e  as  the  best  Hti^iisii     In  ISJ'-' 
•he  ^\  •■;rs:on    recorded    in    '  .\    \\  crk  ■ 
Concord  and  Mcrrmiac  Kivers'  which  was  pc' 
lished  in  1S49  in  an  edition  of  1,000;  the  rci-r 
ot  700  as  onsalabk  (l&SJ)  atfonkd  hm  th 
hiMwrows  boast  that  be  had  now  a  fair- 
Iihr.iry  all  of  his  own  writing.    In  the 
the  \(.>yage  there  are  many  phases  tor  fpecaih 
'ion  and  opinion,  the  result  being  Ics*  a  r^r-i 
Uvc  than  a  collection  of  essays  and  disoaisjoc; 
Chiefly  for  the  preparation  of  thi>  work.  H 
also  to  undertake  an  experiment  in  sdnphor 
of  living,  and  to  have  oppi>r;unity  tor  las  c)> 
servation  of  wild  nature*  he  lived  akMK.  te 
house  bdh  hf  htmself.  from  July  184?  tr  Sej 
tember  1847,  at  Ualden  Pond,  not  far  irzt 
Concord  village.    There,  too.  he  wrx>ie  seren 
of  his  papers  and  gathered   material  foe  k: 
*WaIden,  or  Life  in  the  W  oods'   1 185«-  A 
best  known  and  probably  the  most  ncarh  ci.a.<v 
of  his  books.   After  this  episode,  which  ««r^ 
folk  professed  to  think  very  odd.  *he  ^rcfcnvd, 
says  Fmerson.  •short  work."  huikhiu:  Von- 
Kraftintf.  survejring  and  other  odd  johv  ■-tts 
meanwhile   for  current    periodicals.     Ir  l"*^ 
1S53  and  1857  he  went  to  the  M.ime  »«>cv  *r 
his  accounts,  partially  printetl  in  macajn.:^ 
his  lifetime,  were  posthumously  ooOened' 
book  form,  coostitunng  what  is  pertapa.  ara 
*Wahka,*  hb  most  interesisaK  wwk  0(ft> 
jatmts  to  Cape  Cod  (1849>  and  Caaads 
were  also  described.    The  titles  ct"  tSboe  ?«• 
sluimotjs   volumes    are    *  Kxcur*.  on*  .'•fc' 
'The    Mane   Woods'     (KS64t  Carr 
(ISto):    'Early    Spring  in 
(l«n:  *?ifir>  <UM):  <W1 
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THOMMN 


iiiR  vcar  went  to  Spain  a  war  corresponHrnt 
for  the  New  York  World  In  1874  (March  lo 
May)  he  contributed  to  thr  S'ational  Reformer 
his  most  famous  poem,  'The  City  of  Dreadful 
Night'  (printed  in  book  form,  with  other 
poems.  1880).  a  6aUbcd.  ■ombre  work,  in  which 
bis  glooiqy  temperament  clearly  shows  itself. 
His  other  pqbtications  include  <  Vane's  Story, 
Weddah  atid  On^l-Bonain  and  other  Poems* 
(1881):  'Essays  and  Phantasies*  (1881):  <A 
Voice  from  the  Nile  and  other  poems'  (1884)  ; 
'Satires  and  Profanities*  (1884>,  and  'Poems, 
Essays  and  FraRmtnts*  (1S'>-!).  His  'Poetical 
Wortcs'  were  issued  in  two  \olumcs  in  18')S 
and  a  volume  of  *  Biographical  and  Critical 
Studies'  appeared  in  18%.  (Sec  City  op  I)reai>- 
nn.  NiCKT,  The).  Consult  the  'Life'  by 
Salt  (ISO:  rev.  ed..  1896):  also  Ward,  «£!«• 
Ush  Poett*  (2d  ed..  Vol.  fv,  1883). 

THOMSON,  John.  Scottish  painter:  b. 
Dailly,  A>Tshire.  1  Sept  1778;  d.  Duddingston. 
30  OtX.  1840.  He  studied  for  the  ministry  in 
Glasgow  University  for  a  year,  in  1793  entered 
the  University  of  Edinbun^  and  on  his  fathcr^s 
death  in  17' JO  succeeded  him  as  minister  of  his 
native  parish  In  1805  he  was  presented  to  the 
parish  of  Duddinjiston,  near  Edinhtirgh,  and 
here  he  rapidly  acquired  fame  as  a  landscape- 
painter  and  developed  a  close  friendship  with 
Sir  Walter  Scott  His  pictures  were  much  in 
demand  and  he  exhibited  frequently  in  Edin- 
bnigb.  On  the  loondatkNi  of  thlB  ScoMiah  Acad- 
emy in  1830  he  was  eleeted  an  honorary  mem- 
ber, after  declining  ordinary  membership  Many 
ot  hi>  pn  'nres  are  in  the  National  i  lallery  of 
Scotland,  bin  .i  ronsideraMe  tiumhcr  are  hun>; 
in  private  collections.  .AmonR  the  former  arc 
'Bruce's  Castle  of  Tunibcrry':  <Ra\cnsheugh 
Castle';  'Scene  on  the  Clyde';  'The  Tros- 
sachs';  '.Al>crlady  Hay,'  and  'Trees  on  the 
Bank  of  a  Stream.*  The  Mational  Qallciy  in 
London  coniabis  <Locii  aa  Eihin*  and  the  South 
Kensington  Museum  has  a  water-color  of 
*  Dudduigston  Loch. '  He  felt  throughout  his 
artistic  hfc  the  want  of  early  and  systematic 
traitung,  hut  he  holds  a  distinct  place  in  the 
history  and  development  of  British  art.  as  the 
first  painter  to  grasp  and  express  the  wildncas 
and  power  of  Scottish  scenery.  Coosolt  B«r^ 
«Joh!'  Thomson'  (1W5). 

THOMSON,  Josenh.  Scottish  explorer  in 
Africa:  tv  I'cnpont,  Humf  ricsshirc,  14  Feb. 
1858;  d,  London.  3  .Vug  1X05  He  was  edu- 
cated at  the  Utiiversity  of  Edinhurgh  and  there 
distinguished  himself  so  highly  that  he  was 
^pointed  in  1878  geologist  and  natnnlist  to 
tne  exploring  expedition  sent  out  to  East  Cen- 
tra! Africa  by  the  Royal  Geofrraphical  Society 
under  the  command  of  Alexander  Keith  John- 
ston When  Johnston  dietl.  28  June  1870,  Thom- 
son assumed  lh<  leadership  of  the  par".  •  ! 
conducted  it  to  Lake  Tanganyika  and  near  the 
head-mam  of  the  Kongo.  A  mutiny  of  his 
foUowcrt  prCTCatcd  him  from  proceeding 
farther  and  he  rcttuned  by  way  of  Lake  Leo- 

Cold.  reaching  the  coast  lO  July  1880.  In  1882 
e  set  out  on  a  great  journey  from  the  east 
C0.4SI  of  .Xfrica  to  Vict  in.i  Nyania.  This  was 
undertaken  <in  l»ehalf  of  thr  Royal  (iei>graphi- 
cal  .^o(  irtv  .iinl  ijiiriiiw;  it  he  \isiied  Kilimanjaro 
and  Muiint  Kcnta  and  proceeded  through  the 
rtnintry  of  the  Masai  by  way  of  Lakes  Naivasha 
and  Bariago  to  Victori»  NywiiB.  Is  IbdS  he 


was  awarded  the  founder's  medal  of  the  Itoyd 

("■eographical  Society  and  in  the  same  year  irn- 
tied  in  Nigeria  on  hehalf  of  the  National  Atnca 
Company  in  order  to  conclude  treaties  wuh  the 
king>  of  Sokoto  and  Gando.  In  i.S88  he  ex- 
plored the  .^tlas  Mountains  in  Morocco  auul  la 
1890-91  traveled  on  behalf  of  the  British  Souh 
Africa  Company  in  the  territory  of  the  GaMr^ 
Africa  Protectorate.  His  travels  are  descrihed 
in  his  works  'To  the  Central  African  Lakes 
and  Back :  the  narrative  of  the  Koya!  Geo- 
graphical Societv's  East  Centra!  .•Nfn'can  Ft- 
pedifion.  1H7i>^'  (1X81);  'Thto;i^;h  M.-! 
Land:  a  Journey  of  Exploration  .Amonji;  ti»e 
Snowclad  Volcanic  Mountains  and  S'mnfe 
Tribes  of  Eastern  F-quatorial  Africa'  (1885): 
'Travels  in  the  .Atlas  and  Southern  Morocco: 
a  Narrative  of  Exploration'  (1889).  He  also 
wrote  a  work  on  'Sfongo  Park  and  the  Niger* 
(1890)  and  a  novel  'rUi.'  with  Mi 


J. 
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Smith.    Consult  'Life' 
(1896). 

THOMSON,  Sir  Joseph  John.  EnghA 
physidst:  b.  Manchester.  18  Dec  1856.  He  was 
ediicated  at  Owens  College,  Manchester,  and  at 
Trinity  Collie,  Cambridge;  was  lecttjrcr  at 
Trinity  in  1883  and  since  1884  has  K»  cn  v  ro- 
fcssor  of  cxiKTimental  physics  at  CtrnVridice 
His  researches  and  lectures  tend  I'ar  tov».irc! 
csial>U>bing  the  theory  of  tons.  He  b.4s  alio 
Ix-en  an  active  member  of  the  Society  for 
Psychical  RcSMrch.  He  has  published  'A 
Treatise  on  the  'Motion  of  \  ortex  Rings' 
(1884):  <ftBceBt  Researches  in  Electricity  aad 
Matpicttsai*  (1892);  'Elements  of  Ac  llathe- 
matical  Tbcon.  of  Electricitv  and  Magnctisro' 
(ISO?);  'Coiului  Hon  of  KIrctricity  thr'>U)^ 
Gaso'  (I'XU);  '  Corpu-cul.ir  Theory  of  Mat- 
ter (10U7);  'Thermochemis.ry'  (1915).  etc 
In  1906  he  received  the  Nohcl  ptin  m  pllfWS 
and  in  190B  he  was  knighted. 

THOMSON.  Thomas,  Scottish  antiqastr. 

elder  brother  of  Rev  lohn  Thomas,  the  painter: 
b.  Dailly,  Ayrshire  10  Nov  17ci8:  d 
F.dinhurgh.  3  Oct.  1852.  He  was  graduated 
from  (jlasgow  University  in  17*)  and  adoprtn? 
law  as  his  profession,  went  to  Edin'uryh  ir>i 
was  admitted  an  advocate  in  1793.  He  acqmred 
a  hxge  practice,  biit  gradually  devoted  himself 
moxt  Md  OMiffe  lo  the  study  of  kaal  aniiMBM 
In  1832  he  succeeded  Sir  waiter  Scott,  who  was 
one  of  his  close  friends,  as  president  of  the 
B.itin.it>iie  Cluh.  .\mong  his  numerous  p«!  li- 
cations  arc  'The  Acts  <A  the  Parli.imcrt  of 
Scotland.  14:4-1707'  (10  vols.,  lS14-24».  'RcK- 
i'-trum  M->gni  Sii^illi  Rcgum  Scotorum.  l.Vlt»- 
1424'  (1814);  'The  Arts  of  the  Lord^  \x'Aiwn 
of  Causes  and  Complaints.  1466-*^'  i  IsJ^'. 
and  'Acts  of  the  Lords  of  Council  in  G«l 
Causes.  1478-95*  (1839);  'Forms  of  Tntm 
it,  the  -Court  of  Session  during  the  Earhcr 
I'triiMls,  with  the  later  \-ariations*  (183"): 
'Oi.inil  erlain  Rolls'  (3  vols..  1817  and  1S*?1 ; 
'MinioitN  of  Sir  George  Mackeiuie*  (1821K 
CotiMilt  Mrnioir'  (1854)  by  Cosmo  Innci. 

THOMSON.  Thoaua.  British  chcmbt:  h 
Criefr.  12  Apnl  1773:  d.  aear  Holy  Loch.  2 

July  1852  lie  was  educated  at  Crieff.  Stiriiai 
an«J  the  I'niversitx  ot  Saint  .Andrews  aiKi  a 
l?yy  gru duatrd  M  1)  .it  F.dinl*irKh  He  cdittrf 
the  suppltinciit  to  the  third  edition  o(  iht 
'  Encycloj>.x-dia  Britannica.'  to  which  he  <«h 
tribatcd  the  articles  'Cbcmistiy,* 
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and  *VeK<tabIc,  Animal  and  Dycinc  Sul- 
stanccft.'  iti  the  article  *MincraloKn  *  he  uicd 
the  qrslem  of  symbolic  representation,  but  it 
U  incoirect  to  describe  him  as  the  mtroclucer  of 
tins  aoxiliap-  of  chemical  science.  In  180U  on 
the  completion  of  the  *Enc]rclop«dia«'  hc^  began 
a  course  of  lectnres  on  chemistry,  whirfi  he 
continued  till  ISH.  openiiig,  in  addition,  a  lah- 
oratory  for  practical  instruction  in  clicmii>try, 
;.l)out  the  tirst  institution  of  the  kind  in  Great 
Briiain.  In  18U2  he  pubhshed  the  hrst  edition 
of  hi»  *Sy*tcm  of  Chemistry,'  which  obtained 
ripid  tacccM  both  in  Great  Britain  and  on  the 
Continent.  In  1810  he  published  his  *E3ements 
of  niemislry.'  His  "History  of  the  Royal 
Socittv'  appeared  in  1S12.  In  1813  he  went 
to  I  Ml  1,1  n  and  he^an  there  a  scientific  journal, 
the  Annals  of  Fhitosophy,  which  he  con- 
tinued to  edit  till  the  end  of  1820.  The  lec- 
titresbip  in  chemistry  in  the  University  of  Glas- 
ffcnr  wa«  (onferred  on  him  tn  1817,  the  oflkx 
being  jt;  rtiv  afterwarrf  miscd  to  a  professor- 
ship, and  lie  himself  created  regius  professor 
of  chemistry  in  1818.  His  work  on  the  atomic 
theory  was  published  in  two  volumes  in  1825. 
imdcr  the  title  of  ^Attempt  to  Establish  the 
First  Principles  of  Chemistry  by  Experiment.' 
The  acctiracy  of  the  work  was  severely  crit- 
icized liy  the  ?ivr  !i  chemist  Rerzelius. 
Thomson  di.scovcritl  .»  large  number  of  chem- 
ical compounds,  such  as  hyposulphurous  acid, 
chlurochromic  acid  and  a  great  variety  of  salts. 
In  1830-Jl  he  published  his  'History  of 
Cbemistty,*  and  in  1836  appeared  his  ^Outlines 
of  Mineralogy  and  Geologj'.'  In  1846  he  re- 
tired from  nis  professional  diitir^- 

THOMSON,  WUliam,  English  arcitbishop: 
h.  Whitehaven.  11  Feb.  1819;  d  York,  25  Dec. 
1890  He  was  educated  at  Qiieen's  ("(JllcKC. 
Oxford,  of  which  he  was  successively  Fellow, 
tutor  and  head.  Ordained  deacon  in  1842,  he 
was  curate  at  Saint  Nicholas.  Guildford  and 
Cuddcsdon,  near  Oxford,  1842-47.  when  he  was 
made  tutor  of  his  college,  of  which  he  became 
provost  in  1855.  In  1861  he  edited  a  scric*  of 
cssny<;  by  various  writers  under  the  title  'Aids 
to  Faith,'  intended  as  a  coimtcrblast  to  'Essays 
and  Reviews';  and  in  that  year  was  appointed 
bi&hop  of  Gloucester  and  Bristol.  In  February' 
1863  he  became  archbishop  of  York.  He  was 
the  author  of  *An  Outline  of  the  Necessary 
Laws  of  Thought'  (1842):  "The  Atoning 
Work  of  Christ,  viewed  in  Relation  to  some 
Current  Theories*  (1853);  'Crime  and  its  Ex- 
cuses' (in  Oxford  Essay?.  IS'5):  *T.ife  in  the 
Light  of  God's  Word';  'Limits  of  Philosophi- 
cal Inquiry';  'DcsiRu  in  Nature';  and  a  series 
of  e-ssavs  entitled  'Word.  Work  and  Will.' 

THOMSON.  William,  1st  Lord  Kelvim. 
IJritish  mathematician  and  physicist:  b.  Belfast, 
26  June  1K24;  d  t.iaseow.  Scotland.  17  Dec. 
1907.  He  was  ,i?raduatcd  from  Cambridge  in 
184S.  and  in  1841  published  a  paper  *On  the 
Uniform  Motion  of  Heat  in  Hofnofrencous 
Sr>Iid  Bodies,  and  in  rrmnectinn  with  the 
Mathematical  Throrv  of  F.lectririt\', '  contrib- 
uted to  tlic  C  innf^ridot'  Motlwnuitiuii  J^iurntil. 
In  1845  he  became  first  editor  of  the  Cam- 
bridge and  DubUn  MathtmaHa^  Joutnat,  ft 
post  which  he  held  for  seven  years  He  was 
appointed  professor  of  nalarai  philosophy  in 
the  University  of  Qasgow  bt  .im,  and  oc< 


cupicil  tills  position  for  53  years,  till  his  resipna- 
tion  in  1^")9.  His  jubilee  as  a  professor  was 
celei<rated  in  1896  by  many  brilli.int  university 
functions  and  distin{;uishcd  men  of  science 
came  irom  many  countries  to  do  him  honor. 
Lord  Kelvin's  contributions  to  physical  sdeoce 
and  its  applications  are  very  nnmerons.  In  all 
the  domains  of  dynamics,  sound.  lip;ht,  beat, 
ni.ifjnetism  ami  electricity  there  arc  achieve- 
ments to  hi",  credit.  The  form  in  which  the 
mariner's  cumpass  is  now  generally  employed 
was  patented  by  him  in  1876.  and  the  siphon 
rccordo'  used  in  conneetion  with  almost  all 
submarine  rabies  was  introduced  by  him  in 
1867.  His  extremely  delicate  mirror  caKanom- 
eter  was  also  oriKin-Tilly  inxeiited  fur  the  fuir- 
))oses  of  siilimarinc  tel<').;r.iphy.  and  in  this  con- 
nection his  automatic  curb  sender  is  abo  worthy 
of  notice.  His  quadrant  and  absolute  electrom- 
eters are^  well  known  to  the  student  of 
clccttostatics,  and  his  portable  electrometer  and 
water-droppinpr  apparatus  nrr  of  prcat  use  in 
practical  meteorolo^'v.  He  published  important 
papers  on  the  theory-  of  tr.a^'iietism,  and  the 
theon-  of  electric  images  with  the  associated 
metliod  of  dectric  inversions  is  due  to  him. 
Lord  Kelvin  was  the  first  to  direct  the  atten* 
tion  of  scientific  men  to  Sadi  Camot's  pioneer 
work  in  thcrmod>-namics,  and  it  is  mainly  to  his 
researches  and  those  of  Rankine  and  (."iausius 
that  we  owe  the  present  advanced  cfuidition  of 
that  science.  The  alisolute  scale  of  tempera- 
ture based  on  the  second .  law  of  thermo* 
dynamics  was  first  proposed  by  Lord  Kelvin. 
Ill  the  bttildinR  up  of  die  great  modem  doc- 
trine of  the  conservation  of  ener^ry  Lc>rd  Kel\  in 
took  an  important  part,  and  the  portion  of  that 
doctrine  known  as  the  dissipation  of  enerpy  is 
almost  entirely  due  to  him.  He  also  pro- 
pounded a  modified  atomic  theory  in  which  the 
atoms  are  conceived  as  vortices,  and  he  threw 
much  light  on  such  questions  as  the  age  of 
the  earth,  cosmic  evolution-  and  geological 
time.  Lord  Kelvin,  then  W  illiam  Thomson,  was 
associated  as  electrician  with  the  company 
which  undertook  the  laying  of  an  Atlantic  cable 
in  1857,  and  was  largely  responsible  for  the  suc- 
cess which  uhimatcly  crowned  this  pioneer 
ciTort  of  submarine  telegraphy  in  1866,  He 
might,  indeed,  be  called  the  first  electrical  en- 
gineer. He  was  knighted  in  1866.  and  in  1892 
was  raised  to  the  peerage  as  Baron  Kelvin  of 
Ncthcrall,  Largs,  Ayrshire.  He  was  president 
of  the  Royal  Society  from  1890  to  1895.  and 
was  awarded  the  Copley  and  Royal  medals. 
In  1871  he  presided  over  tin  meetings  of  the 
British  Association  at  Edinburgh.  He  wat 
Rede  lecturer  at  Cambridge  in  lflfi6  and  was 
mativ  limes  elected  j)resi(Ierit  of  the  Royal  So- 
cially uf  iidinliuigb.  lie  was  awarded  the  Prix 
Poncelet  by  the  Institute  of  France  in  |S74. 
and  the  Hclmholtz  medal  by  Germany  in  1892. 
He  received  so  many  honors  that  there  is  not 
qiace  to  enumerate  them.  Perhaps  the  most 
notable  was  the  jMbilee  celebration  of  his  pro- 
f<  ssiirship  .it  ni.isL  Ow  LTnivcrsity  in  1S%.  The 
tatheriiiK  was  atuiided  by  2,500  disf ni^niished 
quests;  the  cereinonies  and  jubilation  l.i-;ed 
three  days.  The  Cirand  Cross  of  the  Royal 
Victorian  Order  was  conferred  OCI  him.  The 
city  afiicials  joined  in  the  events  cable 
panics  all  over  the  world  sent  oongratuhtioiis 
and  a  message  was  sent  (root  the  university 
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half  arnnnd  \hc  world.  \  in  Newfoundland,  New 
York,  Sun  Frniicisro,  New  Orlrnn?,  Washing- 
ton and  hack  to  London  and  (  .la-  :  w,  being 
received  by  Lord  Kcvlin  in  seven  and  one-half 
minutes.  Lord  Kelvin's  most  important  pub- 
Hsbed  work  h  the  well-known  'Treatise  on 
Natural  Philosophy*  (Part  I.  1867;  new  ed, 
1879),  written  with  Professor  Tail  An 
abridged  edition  has  also  been  piiMishcd.  His 
other  works  arc  'Papers  on  Hicrfrostntics  and 
Magnetism'  (1873);  'Mathematical  and  I'hysi- 
cal  Papers'  (1882.  1884.  1890);  'Popular  Lec- 
tures and  Addresses.*  and  articles  in  the  9th 
edition  of  the  *  Encyclopedia  Britannica,^  some 
of  which  hnvf  been  also  published  ^cpnrately. 
He  visited  the  United  States  in  18S4,  in  1892 
and  again  in  1902  e'(>n>uU  his  'Life'  l>v  An- 
drew Gray  (1908),  and  by  Thompson,  S.  P., 
(1910). 

THOMSONITE,  one  of  the  zeolite  f.imily 
of  minerals  (Hit(Naj.Ca)iAl4Si.On)  It  usu- 
ally occurs  in  columnar  forms  or  radiated  con- 
cretions of  snow-white  color;  less  frequently 
in  distinct  orthorhombic  crystals  (comptonite). 
It  is  a  hydrous  silicate  of  aluminum,  sodium 
and  calcium.  It  is  found  filling  cavities  in 
igneous  rocks  in  Scotland,  the  Faroe  Islands, 
Nu\a  Scotia,  at  Golden  in  Colorado,  and  else- 
where. Much  so-called  thom&onitc,  including 
the  pebbles  o£  Grand  Marais.  MinncsoU.  is 
mesolite. 

THOR,  ilior  or  tor.  in  Norse  mythoIog>-, 
the  gt»d  ot  thunder,  son  or  Odin  by  Jord  (the 
earth).  He  was  represented  as  a  powerful  man 
in  the  prime  of  life,  with  a  red  beard,  girt  with 
his  girdle  of  strength,  and  armed  with  his 
mi>.rlity  hamnur  MiiVfuir  ("the  smasher").  He 
was  tiic  foe  oi  the  giant  demons,  and  friendly 
to  man  Some  have  thont;ht  hini  identical  with 
Jupiter;  others  idcntif\  lorn  with  tlie  .Xnglo- 
Saxon,  Thenar.  Sacrifice^  wcic  olTcrcd  up  tO 
htm  under  oaks.  Thursday  has  its  name  from 
him.  Consult  Uhland,  'Der  Mydns  vom  Thor' 
( !  '^v.^  1 

THORACIC  DUCT»  a  vcrtica]  canal  lying 
in  front  of  the  spine,  and  receiving  the  ter- 
minations of  the  lactial  and  Ij-mphatic  vessels. 
It  is  the  rcceptarle  idr  tlu  materials  which  go 

Id  rtr.ov.'itt  liu  t'loi.ii,  tlic-c  materials  being 
(Iir:;id  irom  the  digestion  ol  lood  and  from 
du  (.lal  orated  products  of  the  l>-mphatic  glands. 
From  the  thoradc  duct  the  chyle  or  nutrient 
matter  is  floured  directly  into  the  current  of 
the  circulation,  thr  ihirt  oiirniii>.r  info  the  preat 
veins  (internal  jn.uilar  and  suhcluvian  \cins) 
lying  at  the  root  ui  ttio  1  k  on  the  Icit  si  lt-. 
A  second  and  smaller  lymphatic  or  thoracic 
duct  lies  on  the  right  bide  of  the  body,  and  n- 
cdves  the  contents  of  the  lymphatics  of  the 
riisht  arm  and  right  side  of  the  head,  Tfie 
chief  thoracic  duct  is  dilated  at  its  lower  cx- 
trcmit\,  at  the  junction  of  the  loins  and  back, 
i;  tn  the  reccptacuhim  chyli.  The  contents  of 
the  thoracic  duct  cunt^un  the  elements  of  the 
blood  already  elaborated. 

THORAH,  t  Vn,  or  TORAH,  in  Trehrcw 
literature,  a  dctiiute  coinniaiidnitnt  laid  dcwn 
hv  rcrogniied  authority.  When  used  with  ihr 
definite  article  the  word  refers  specifically  to 
the  Mosaic  ia%v,  that  is  the  Pentateudi:  and 
often  to  the  Ten  Comnandmcnt>i 


THORAX,  that  part  of  the  triinV  hidirr 
vcrtehrates  lictween  the  lu  ck  Ami  a  'dtmcn  i  t- 
laining  the  h  :iri    Ihi  l'     n  d  oth-  r  \iirrr»,  rr.- 
closecT  by  the  ribs,  sternum  and  thor^ac  itt* 
tebrsF.   bometimes  the  term  is  restricted  to  ikt 
bonv  structure  that  forms  the  cbesL  The  ttrai 
is  also  applied  to  those  segments  of  the  bad*  « 
Arthropoda  which  lie  between  the  head  and  'iy 
abdomen.    Thus  in  insects  there  are  fiire*  set- 
ment.«i  forming  the  thorax.  name<!.  rc-fecti>fiv 
the   proihorax.   meikuihorax   and  ntttatfaoru 
The  prothorax  bears  the  first  pair  of  leg^.  tJw 
mesothorax  the  second  pair  oi  Ic^  asid  ktm 
pair  of  wings,  while  the  metathorax  bean  4k 
third  pair  of  legs  and  second  pair  of  wings  Ic 
crustaceans  and  aiders  the  head  and  chr»t  tez- 
mcnts  arc  united  together  to  form  a  single  masv 
named  the  ccphalothorax.    In  man  and  hiiilvr 
vertebrates  the  thorax  is  formed  by  the  ««- 
num  or  breast-bone  in  part  and  by  the  nh^  ao-i 
spine,  laterally  and  behind.  In  mammait  ^kFU- 
is  the  thorax^and  its  cavity  completely  ihut  otf 
fttnn  the  cavity  of  the  abdomen  by  a  compkfe 
diaphragm  or  midrifT.     Soc  AnATONT;  <3w» 
OLOGY,  Human;  Tobso. 

THORSAU,  diyrfl,  Hcmy  DnvM.  Amen- 

can  "poet-naturalist* :  h  Concord,  U 
July  1817;  d.  there,  6  May  1S62  He  u.  -rxA- 
uated  at  Harvard  in  1S,<7  an<i  hck^ar;  -  thj- 
year  the  copious  journal  with  wh.ch  tn  lA30-<i) 
he  filled  30  manuscript  volume-,  did  jome  iea<^ 
ing  at  Concord  and  on  Statcn  isUnd.  N.  ap- 
peared occasionally  as  a  lyeem  let.tuiei  in  Coe- 
cord  and  other  New  England  towns  that  charcr  f 
to  call  him,  and,  until  his  death,  pracv-ci 
at  intervals  and  with  great  -ktU  hiN  .irr  of  prr 
cil-manufacture,  making.  Emerson  said,  as  irtof 
an  article  as  the  best  English  In  18J9  be  lo-k 
the  excursion  recorded  in  'A  Week  on  the 
Concord  and  Merrimac  Rivers.'  which  was  pa^ 
lithcd  in  1849  in  an  edition  of  1.000;  the  reCnta 
of  700  as  unsalable  (1853)  afforded  btm  the 
hninorons  hoast  that  he  had  now  a  fair-sjitd 
library  all  of  his  own  writing  In  the  cour;< 
the  \c)yagc  there  are  niaiu  pha-es  for  spei:'.ila- 
lion  and  opinion,  the  result  ttcing  ics$  a  aam- 
five  than  a  coUecdon  of  essays  and  discu^sjcf:^ 
(Chiefly  for  the  preparation  of  this  woffc.  l«t 
also  to  undertake  an  experiment  in  sim^ioty 
of  hving,  and  to  have  opportunity  for  his  ob- 
servation of  uihl  natnre.  he  lived  alone,  m  i 
house  liiiili  hy  hims<  If,  trom  July  1845  to  Ser^ 
tembcr  1847,  at  Waldcn  Pond,  not  far  frvO 
Concord  village.  There,  too,  he  wrote  voer>: 
of  his  papers  and  gathered  material  for  hts 
'Walden,  or  Life  in  the  Woods*  (1«54>.  tfc« 
best  known  and  probabbr  the  most  nearly  dassi: 
of  his  books.  After  this  episode,  which  <aac 
folk  profe>s(  (1  to  think  \  crv  o<ld.  *he  preferrrd.* 
says  Rmtisun,  "short  work.*  building  Km" 
grafting,  surveying  and  other  chIiJ  ioJ  -  wnti.rc 
meanwhile  for  current  periodicals.  In  IMfv 
1853  and  1857  he  went  to  the  Maii^  woodi.  axd 
his  aocotmta,  partially  printed  in  mansiocs  in 
his  lifetime,  were  posthtmKmsly  coflectcd  a 
book  form,  constituting  what  is  perhafit^  after 
*  Walden,*  his  most  interesting  work,  dfce* 
jaunts  to  Cape  t  od  (  IM''^  and  r.iiada  <  l*.V  ' 
vvrr  .ilsu  des>cril»cd.  The  iiiU>  of  these  po^- 
lljniion-.  volumes  are  '  I  xcnrsion* '  i  ISTl^ 
*The  Maine  Woods'  (18t>4):  'Cap*-  Ux: 
(1865);  'F-arly  Spring  in  Massachuw^.* 
(1881):  «$anncr*  (18M>;  'Winter* 
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'Autumn'     (18Q2)  ;     « Miscellanies*  (1894); 
'The  P'irst  and  Last  Journeys  of  Tboreau, 
lately  discovered  amonv;  his  impablished  Jour- 
nals and  Mamiscripts, '  edited  hy  Sanborn  (Bos- 
ton 1905).    Ho  refused  in  1841  to  pay  taxes  to 
a  Rovenimcnt  concerned  in  slavery  and  war,  and 
was  jailed  for  a  few  hours.    He  was  said  to 
have  aided  the  escape  of  fugitive  slaves  when 
at  Walden.  At  any  rate  lie  sotnHlea  ttw  bell  to 
announce  Erncr«5n*<;  fir^t  anti-slaven-  r^ddress 
at  Concord,  and  on  30  Oct.  1859  made  there  a 
liold  public  defense  of  John  Brown,  later  re- 
peated in  Boston.   As  a  scientist,  it  is  said  that 
oe  made  few  disco\-eries.   His  exact  knowledge 
in  this  domaiii,  however,  was  gained  at  first 
hand;  bis  woHcs  abotind  in  intercstiiig  observa- 
tion and  fragments  of  natural  histor>';  notwith- 
standing that  when  he  came  to  report  nature 
he  seems  to  have  valued  it  largely  for  what  it 
interpreted  to  him.    He  was  much  of  a  poet, 
!nit  lacked  metrical   facility,  and  wrote  little 
Some  of  his  work  in  verse,  such  as  'Smoke,* 
which  Emersoti  thought  finer  than  aOJPtllins  of 
Simonides,  is  o£  a  high  order.   In  prose.  de> 
q>ite  exaggerations  attd  other  rhetorical  detects, 
he  atf.'iineil   creator    -r-tniinly   of  exprcf^sion. 
Throuftliout  his  \\  ritni>;s  there  is  a  tonic  quality 
which  may  in  part  arise  from  what  John  Bur- 
roughs, tile  chief  later  representative  of  ihc 
school  of  litcrar>'  naturalists  which  Thoreau 
inaugurated,  calls  his  "stimulating  contrariness.* 
The  20th  century  has  brought  a  greater  appre- 
ciation of  Thoreau,  especially  of  his  prose 
works,  which  now  appear  destined  to  oottive 
those  of  his  contemjioraries.     (Sec  W.MUCH). 
There  is  a  'Riverside'  complete  edition  (1893); 
an  edition  of  the  'Letters'  hy  Satiliorn  (18'M). 
A  complete  edition  sM>cared  in  1906.  Consult 
aUo  Cianning,  W.  E,»  <Thorcau.  the  Poet- 
Naturalist*  (1873;  new  od..  1902);  Sanborn's 
<Life>   (<Amerkan  Men  of  Letters  Series,* 
1882);    the    "Lives'    by    PaRc    (1877)  and 
Salt  (1890;  189t>);  Japp,  A.  H..  '''"horeau;  His 
Life  and  Aims'  (Boston  1877);  Marhle.  A  "i., 
*Thoreau:   His   Home.  Friends  and  Books* 
<New  York  1902);  Mor^  P.  E..  'Shelburne 
Es«m.  First  and  Fifth  Series'  (New  Y(.:k 
1907H1B);  Payne,  W.  M.,  <Lea<tinR  American 
Essayists*  (New  York  1910)  ;  Rickett.  A.,  'The 
Vagabond  in  Literature*  (New  York  1906)  ; 
Sanborn.   Frank   B..   'A   Life   of   Henry  D. 
Thoreau*    (New  York  1916);  Torrev,  Brad- 
ford. *Fricnds  on  the  Shelf   (Boston  1906); 
an  essay  by  Burroughs  in  'Literaiy  Values' 
(1903).  and  also  lives  of  Emerson,  A.  Bronson 
Alcott         Tf  i ','.■■':<. rne 

THORIANTTE,  a  mintr.il  coiis.istini? 
chiefly  of  and  uranium  oxides,  abcuu 

71  per  cent  ot  the  former  and  12  per  cent  of  the 
latter,  occurs  at  Norris,  Uadison  C^dtm^,  Mont. 

THORITE,  a  rare  but  important  mineral 
found  almost  excUisiveiy  in  Norway.  Theoret- 
ically it  is  an  anhydrous  thorium  silicate, 
ThSiO*.  but  all  analy!>es  show  the  presence  of 
considerable  water  and  more  or  less  uranium, 
lead  and  iron.  The  variety  orangite.  which  is  of 
a  bright  onnge  to  lemon-yellow  color,  is  the 
richest  known  thorium  ore,  containing  tpr  analy- 
sis 71.65  per  cent  of  thoria.  Uranotnonte  has  a 
dark  reddish-l^rowti  color  and  contains  0  to  10 
per  cent  ol  uramum  scsquioxide.  Thorite  proper 
is  black  or  ver>-  dark  brrj\>.n.  It  cry^t.illizes  ui 
tetragonal  crystals  isomorphous  with  zircon,  the 


usual  habit  being  a  aquatie  jwisiii  terminated  by  a 
square  pyramid.   Prismatic  cleavage  is  distinct 

and  the  fracture  is  cotichoidal.  lt>  li.irdiiess  is 
4.5  to  5,  and  the  .specific  gravity  ian>:'cs  from 
42  in  some  uranothonie  to  .^  4  in  some  oran'<;itc. 
It  is  transparent  in  thin  spiinirrs  to  iH-arly 
opaque  in  large  or  altered  masses.  Its  lustre 
is  resinous,  streak  yellow  to  dark  brown. 
Thorite  was  formerly  one  of  the  chief  sources 
of  supply  of  the  rare  earth  thoria  and  is  still  of 
much  value  for  that  purpose,  though  its  use  has 
been  supplanted. 

THORIUM,  one  of  the  most  valuable  of 
the  rare  elements.  It  was  discovered  by  Bcr« 
aclitts  in  a  Swedish  mineral  and  called  hy  him 
*thorium*  after  Ae  andent  Swedish  god  Thor. 
Found  in  the  minerals  thorite,  orangite,  cuxcn- 
ite,  aureite  and  in  monazite  sand.  This  Uuti  r 
substance  is  found  in  considerable  quantity  in 
Brazil  and  in  North  Carolina  and  is  one  of  the 
most  valuable  sources  of  thorium  and  of  a 
nmnber  of  other  rare  elements  related  to  it. 
Hwrimn,  symbol  Th,  atomic  weight  232,  is  a 
grayish  metallic  element  that  can  be  separated 
in  an  elementary  condftion  by  heating  the 
chloride,  TliCU.  with  metallic  potassium  or 
sodium  It  is  soluIJe  in  umicral  acids  and  Inims 
hrilliauily  lo  the  Oxide  ThO«,  thoria,  when 
heated  in  the  air.  This  oxide  is  the  most  im- 
portant compoimd  of  thorium  as  it  is  used  to- 
gether with  the  oxides  of  certain  other  rare 
elements  to  form  the  *mantles*  for  tihe  Wels- 
bach  incandescent  gas  lif^hts.  Sec  MiNEML 
PRODUCIION  Oy  IJIE  L'Mli-U  Sl.STES, 

THORN,  torn,  Germany,  in  Prussia,  in  the 
provinn  of  West  Prussia,  on  the  Vistula,  51 
miles  southwest  of  Marfenbad.  It  is  an  im- 
portant stronghold,  the  head  of  the  eighth  Prus- 
sian fortress  district,  a  railway  junction,  sur- 
rounded hy  detached  forts,  and  has  withstood 
many  sieges,  the  last  beiuK  m  1915.  It  dates 
from  1231,  and  its  principal  buildings  comprise 
the  ancient  castle,  town-house  and  other  gabled 
and  handsome  edifices;  there  is  also  a  statue  to 
Copernicus,  who  was  born  there.  It  was  taken 
from  Poland  by  Prussia  in  1793.  Its  manufac- 
tures include  m:ichincry,  c.istiriL:s,  soati  and  a 
special  K'i'Ss'crbread.  Tlute  is  cc*!isidcr.ibk* 
trade  in  corn  and  timber,  besides  wood,  linen, 
hides,  bark  and  ashes.  An  important  conference 
was  held  in  1645  to  reconcile  Pjotestant  and 
Catholic  differences,  presided  over  by  German 
and  Polish  churchmen,  bat  was  far  from  meet- 
ing v,-iih  MI  T-o:    f'r-.p.  46,227. 

THORN-APPLE.  See  Datura. 

THORNDIKB,  Edward  Lee,  American 

ps) choloKist :  b.  Williamslnng,  .Mass.,  .^1  .Vui;. 
lii/4.  He  was  educated  .it  W  esltyan  University 
(A.B.,  1S".S).  Harvard  (AB,  IS"*),  Columbia 
(Ph-D.,  1898),  and  Uught  in  the  Western  Re- 
serve University  (189^99).  He  became  in- 
structor in  phenology  in  Columbia  UniveBsity 
(1899-1904)  and  has  ben  professor  there  «nce 
the  latter  year.  He  is  auihor  of  '  F.d  neat  tonal 
Psychology*  (1903);  'Mental  and  Social  Mc.is- 
urrments*  (1904);  'Anim.il  i !it<  lliticncc' 
(lyll);  <The  Original  Nature  of  Man'  (1913); 
*The  Psychology  of  Learning*  (1914),  and 
many  monograpns  on  similar  subjects. 

THORNE,  Joseph,  American  inventor:  I). 
Marlborough,  N.  Y.,  17  I-eh  ]h'2(>.  d.  Siu/  .SiiiK'. 
N.  Y..  4  Hag  1S97.    Hq  served  tbrou^  thi; 
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Mc\it  ;in  W'^r  B'comintr  ati  cnpinrcr  he  a^so- 
ciat<  J  hini'-rli  with  Klias  Howi-  while  the  latter 
was  perfcc'Hik'  liis  sewing-machine.  After\vard 
be  was  connected  with  the  Singer  Company 
and  later  established  a  factory  in  Scotland.  He 
iiivcnicd  a  typewriter,  a  sewins  machine  and  a 
typesetting  and  distrlmitinR  madliitc.  which  bear 
his  name  This  last  machine  was  developed 
in  Hartford.  Conn    See  CbMPOSiHc  Machines. 

THORNHEADED  WORMS,  or  ACAN- 
THOCBPHALA,  a  group  of  oarasitic  ronnd- 
wornis  (q.v.)  of  the  genus  Echinorhynchus, 
having  mt  proboscis  trmed  with  a  drde  of 
hoolcs. 

THORNHILL,  Sir  James,  English  painter: 
b.  Mclcomhc  Kiris.  l()7(^■  d  Thoriihill,  Dorset, 
IJ  Ma>  17.M  yiit'cn  .\nnc  appointed  him  her 
sergeant-painter  and  he  was  much  engaged  in 
die  decoration  of  palaces  and  public  buildings, 
in  which  his  chief  works  arc  to  be  found 
Among  his  best  diorts  may  he  mentioned  the 
dome  of  Saint  FattTiS,  Great  Hall  at  Greenwich 
Hospital  and  some  rooms  at  Hampton  Court. 
He  also  painted  the  ahar-nict  l>  at  All  Souls 
and  Queen's  colleges.  Oxford  His  forte  was 
in  the  treatment  o!  alUgorical  siiSJeois  He 
was  confirmed  in  his  pusniun  scrgcant-paintcr 

SKing  George  I  in  \72D  and  knighted  in 
K  came  year.  Hogarth  clandestinely  married 
Thortihill's  daughter  in  1729,  and  always  ex- 
pressed great  admiration  for  that  painter's 
works  wnich  show  invention,  even  genius,  al* 
thoiiw'h  li\iiig  critics  have  not  cor-fumd  the 
favorable  verdict  of  George  I  ami  In-  khi- 
tcmporaries. 

THORNS  AND  8PIN88  IN  PLANTS. 

acate>polnted  projections  from  the  trunks, 

branches  or  twigs  of  plants.  A  thorn  arises 
from  the  wood  of  which  it  is  an  outgrowth 
whereas  a  prickle  or  spine  is  an  nutgrowth  of 
the  bark  and  can  be  removed  when  the  bark  is 
peeled  ofT.    The  raspberry  and  the  rose  are 

Eod  examples  of  prickle-covered  plants;  the 
wtbom  and  some  wild  plums  of  plants 
covered  with  thorns.  Priddes  and  spines  arc 
believed  to  be  useful  to  the  plants  wnich  bear 
them,  either  as  profec tioiis  again*;!  the  brows- 
ing of  animals,  as  aii\iliarie>  in  climbing,  hold- 
ing their  j>o>ilitjn.  etc  ;  thuriis  arc  ci'ii>iikTed 
to  be  abortive  branche>,  a  dcluction  based  upon 
the  facts  that  in  nature  the\  often  bear  leaves, 
and  under  domestication  may  develop  into 
brandies.  Various  hawthorns  exhibit  the  for- 
mer phenomenon  and  the  apple  and  pear  the 
latter. 

THORNTON,  Sir  Rdward.  English  .linlo- 
mat :  b.  London,  U  July  1817;  d.  there,  2t)  Jan. 
190f>.  He  was  educated  at  King's  College, 
London,  and  at  Cambridge  University  and  in 
1842  was  apiMinted  atuch^  at  Turin.  He  was 
engaged  in  inqtortant  diploaiaiic  mtssioaa  to 
Ifesico  and  the  South  Amcritan  slates  in 
t)''.  and  in  ]>^>^  'i7  waS  Minister  to  Branl  In 
\St}7  he  w.i-  .ipjxniiied  Minister  to  the  I'nitect 
Stales,  served  <in  the  <  ummis-mn  to  adjust  the 
Alabama  Claims  in  1871  and  was  arbitrator  in 
the  coonnisnon  on  the  Ignited  States  and 
Mexican  claims  in  1S7.^  Hi  ttccamc  Aml»as- 
»ador  to  KusKia  in  IKhl,  to  Turkey  in  1884  and 
in  li<X7  retired  from  the  dipl< 'in.itic  service 

THORNTON.  John  WingaW,  American 
•otlMr:  k  Saco^  Me..  U  Aag.  lAlA:  d.  Scar- 
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Ivoro.  M<  .  6  June  1R7S  He  took  hi<  l.L.B 
deirrer  at  Harvard  iti  ]940;  wa*  .idmifed  to 
the  li.tr  and  praeti'^ed  va  ilnstuii  The  hot  orarx 
.'\.M  depree  was  conferred  on  him  bv  Bowdoin 
Collekie  in  IJ^)  He  was  the  founder  of  the 
New  Kngland  Genealogical  Society  and  was 
vice-president  of  the  American  Sratir  Assoct»> 
tion.  His  pubUshed  works  diiefiv  tnclode 
genealogical  mesBOin  of  distsncniHdied  men  and 
families,  includincr  a  M.ife  ot  lohn  H'  wVs.* 
*Ancient  Pemaquid.'  'Pulpits  of  the  Amc".  .m 
Revolution*  (1860)  and  the  Id  ;..ru.il  Re- 
lations of  New  England  to  the  hnf^lish  Com- 
monwealth* (1874)  Consuh  <  .Memoirs  of  IoIm 
Wingate  Thornton'  (Rosmh  1879). 

THORNTON,  Matthew,  American  Ic^i*- 
lator,  signer  of  the  Hcclaration  of  Independ- 
ence: b.  Ireland,  1714;  d.  N'ewhur^-port,  Mass^ 
24  June  1803.  He  came  with  his  parents  to 
America  in  1717,  lived  for  a  time  at  Wlscas* 
set.  Me.,  removed  to  Worcester,  Mass ,  and 
there  received  his  education.  Entering  the  pro- 
fession of  medidne,  he  practised  at  London- 
derry, N.  H  ,  and  in  the  T.nnisburg  expedition 
under  Sir  William  Pepperell  (174?)  ser\-ed  as 
surgeon.  He  presided  over  the  provincial  con- 
vention of  177.^;  in  1776  became  a  dr!egaie  to 
the  r  Titincnt.il  Congress;  and  although  he  did 
not  take  his  scat  until  November,  and  had  not 
been  dccted  when  the  Declaration  of  Independ- 
ence was  adopted,  be  was  granted  the  special 
privilege  of  ngning  it.  Re  had  alreadjr  been 
chief  justice  of  the  Court  of  Common  Pleas  in 
New  Hampshire  when  in  1776  he  was  made  a 
judge  of  the  Supreme  Coart.  and  this  oficc  he 
hdd  unul  1782. 

THORNTON.  William,  American  archi- 
tect itul  physician:  b  Tortola.  West  Indies.  17rv2: 
d  Washington.  D  C  .IH27  He  wn>  « ciurated  a*  a 
physician  and  resided  for  a  inimber  nt  >rars 
in  Philadelphia  where  he  was  well  known  tor 
his  scientific  attainments  and  was  a  rocmfwr  of 
the  American  Philosophical  Sodety.  He  was 
a  skilled  aichitect  and  designed  dw  Philadelpfaia 
library  building.  Later  he  renwved  to  Wasl^ 
ington  and  planned  the  Capitol,  of  wbich  be 
partly  supervised  the  construction.  He  was 
the  iirst  commissioner  of  ptihlic  Itutlding^  at 
the  national  capital  and  al>o  was  first  Com- 
misstoncr  of  the  patent  offue,  to  which  he 
wa--  named  in  18112  He  wrote  'Cadmus  or  the 
Element*  of  Written  Language'  (Phibdei- 
plna  1913). 

THORNWELL.  James  Henley.  Americaa 

educator:  b  MarlMrough  I)i-.trict.  S  C  .  IV« 
1812:  d  Charlotte.  S  I  .  1  Aug  1«(»2    H.  «a» 

f graduated  in  183}  from  the  South  Carolina  ("  «1- 
ege  and  StUdM  law  but  declined  to  prar' 

and  finally  tnw  ordained  by  the  Bethd  Pmtqr- 
teiy  in  1834  and  became  pastor  of  Urn  Lancaster 

Conn  House  congregation  He  was  profenor 
of  logic,  belles  li  ttres  and  metaphjrsics  in  th< 
South  Carolina  (."ollctfe  tlSJ7  Mi.  pastor  at 
Columbus.  S  C  (lS4ti).  rciurnmg  to  the  coi- 
lek;e  as  professor  oi  literature  (  1842-52)  In 
1841  he  visited  Europe.  He  ser\'cd  as  prttt- 
dent  Of  the  South  Carolina  Colkge  (16ji-56» 
He  was  aatber  of  a  number  of  works  treotuK 
of  theological  subjects  and  his  writings.  rditc4 
by  Kev  J.  B  .\dgvr  were  publtsbcd  in 
Consult  Paimcr.  Uca,  'Life  and  Letters*  (Rid^ 
awnaiVS). 


Digitized  by  Google 


.THORNYCEOPT — THORWiOJDSBN 


680 


THORNYCROFT,  Sir  John  lauc  Eng- 
fish  cngiiuer  and  naval  architect:  b.  Rome, 
Italy,  1  Felt  1843.  He  was  graduated  from  the 
tiiLciiieti  iii  ^  (ii  ji.ii  !!iu  111  i)f  (llas^'uw  University 
and  studied  -.htpljuiidiiiK  at  Govan  cm  the  Clyde 
He  became  a  builder  of  torpedo  boats  and  has 
constrticted  many  such  boats  for  English  and 
other  European  governments.  He  is  the  in- 
ventor of  the  turbine-propeller  for  use  ta  shair 
low-draft  vessels:  and  was  kntghted  in  1902. 

THORNYCROFT,  William  Hamo,  Ens- 
lish  sculptor:  b.  London,  9  March  1850.  He 
received  his  education  at  University  College 
School,  London,  and  entered  the  Royal  Acad- 
emy schools  in  1869.  He  first  exhibited  at  the 
Academy  in  1871  and  in  the  >;nme  year  went  to 
Italy.  He  gained  a  trold  medal  from  the  Acad- 
emy in  1875  for  a  k'rotip  represent! nt;  'A  War- 
rior Bearinf?  a  Wounded  Youth  From  the  Field 
of  Battle*  and  in  1880  he  completed  his  'Artc- 
Btia*  for  the  Duke  of  Westminster.  He  be- 
came R.A.  in  1888.  He  was  made  an  honorary 
member  of  the  Ro^'al  Academy  of  Munich  in 
1889  and  he  received  a  medaille  ^honneur  at 
the  Paris  Rxhibition  of  1900.  His  principal 
works  include,  in  addition  to  those  mentioned, 
'Teucer'  (1881).  now  in  the  Tate  (,allcr>-; 
*The  Mower'  (1884);  a  memorial  of  the  poet 
Gray  (1885)  at  Pembroke  CoileKe,  Cambridge; 
a  bust  of  S.  T.  Coleridge  (1885).  in  Westmin- 
ster Abbey ;  «The  Sower'  (1886)  :  the  National 
Memorial  to  General  Gordon  in  Trafalgar 
Square,  London;  'Med.  a'  (1888);  a  statue  of 
John  Bright  (18<X))  in  Rochdale;  '  ihe  l!.>iher> 
(1898);  'Lot's  Wife';  and  many  monumental 
statues,  including  those  of  Queen  Victoria, 
Archbishop  Thomson  (York  Minster)  and  W. 
E.  Gladstone  (1902).  The  style  of  this  scutp> 
tor  shows  a  return  from  pictorial  rcaKsm  to- 
ward the  severity  of  Greek  idealism.  His  mon- 
umental statues,  the  besi  of  which  is  that  of 
Gk>rdon.  are  some  of  the  noblest  in  English 
art,  and  his  heroic  figures,  such  as  *Teucer.' 
are  instinct  with  life,  while  exhibiting  some- 
thing of  the  purity  of  line  and  claMw  grace 
which  belong  to  the  Peridean  age  of  sculp* 

ture. 

THORODDSEN,  thor'od-scn.  Thorvald, 
Icelandic  physicist:  b.  Flatey.  Breidi fjord.  West 
Iceland,  6  June  1855  He  was  educated  at  the 
College  of  Reykjavik  and  the  Uoiveriity  of 
Copenhagen  and  was  a  teacher  at  the  first- 
name<i  iii-titutinii,  1S85-95.  Since-  the  la^-t-iiamed 
date  he  has  resnied  in  Copenha^;eii,  spending 
his  summers  in  Iceland,  and  has  made  a  geo- 
logical survey  of  the  entire  island.  Among  his 
publications  are  'History  of  Icelandic  Cieo^ 
raphy'  (189^-1902):  '(kotogical  Map  of  Ice- 
land>  (1901) :  ^Earthqwdces  in  IcehmdP  (1899); 
'History  of  Icelandic  Volcanoes'  (1882). 

THOROGUMMITE.  a  rare  mineral  found 
only  in  Lano  County,  Tex.  It  is  essentially 
a  hydrated  thoro-silicate  of  urantam,  contain- 
ing also  ceria,  yttria,  lead,  etc.  It  is  rejjarded 
as  made  up  of  three  molecules  of  thorite,  linked 
with  one  of  uranic  o.xide.  It  is  highly  valuable 
as  an  ore  of  nranium  and  thoriinn.  It  occnrs 
massive  or  in  crude  crj-stals  resemhlitig  thorite 
in  form.  Its  color  is  dull  yellowish-brown; 
hardness,  4  to  4.5 ;  specific  gravity,  4.4.^  to  4  ^^. 

THOROLD,  Canada,  town  in  the  province 
of  Ontario,  on  the  Grand  Trunk  Railroad 


(Wellaud  branch)  -  and  the  Niagara,  Saint 
Catherine  and  Toronto  Electric  Railway,  26 
miles  northwest  of  Buffalo,  N.  Y.  It  has  four 

churches,  several  big  flouring  mills,  a  foundry, 
cement,  woodworking  and  paper  mills,  knitting, 
printing  and  publi.shing  establi.shments,  tele- 
graph ullices  and  ample  hotels,  a  bank  and  a 
puhnc  tibrafy.  Pop.  about  2,500. 

THOROUGHWORT.  Sec  Eup.\TORtuM 
THORPE,  thorp.  Francis  Newton,  Ameri- 
can author  and  jurist :  b.  Swampscott,  Mass., 
16  April  1857.  He  was  educated  at  Lake 
Shore  Seminarv,  at  Syracuse  University 
(Ph.D..  1883;  LL.D.,  1907).  He  was  Feltow 
and  professor  of  American  constitutional  his- 
tory of  the  University  of  F^ennsylvania  (188.S- 
98)  and  University  of  F'ennsylvania  Law 
School  (1885-86)  ;  has  been  professor  of  politi- 
cal science  and  constitutional  law.  University 
of  Pittsburgh,  since  1910.  Mr.  Thorpe  is  au- 
thor of  «Thc  Story  of  the  Cx>wttt«tiott>  (1891); 
(A  Constitutional  History  of  the  American 
People.  1776-1850'  (2  vols.,  1898);  'The  Con- 
stitutional History  of  the  United  States.  1765- 
1893'  (3  vols..  I'Wl);  'A  Social  and  Industrial 
History  (jf  the  American  People'  (1901);  "A 
Historv  of  the  United  States  for  Schools' 
(1902) ;  *A  Short  Constitutional  History  of  the 
United  States'  (1904);  <The  Civil  War:  The 
National  View'  ('I'Tfl6);  'History:  The  Career 
of  Man  on  the  Earth'  (1909);  'The  Govern- 
ment of  the  People  of  the  United  Stales' 
(1889);  *A  Course  in  Civil  Ciovernment' 
(1894);  'The  Government  of  Pennsylvania' 
(1894)  ;  'The  Constitution  of  the  United  Sutes 
With  Bibliography  for  Students  of  Political 
Science'  (1894);  'The  Statesmanship  of  An- 
drew Jackson'  (1909) ;  'The  Federal  and  State 
(Tonstitutions,  Coloni.d  Charters  and  Other  Or- 
ganic Laws  of  the  States,  Territories  and  Col- 
onies Now  or  Heretofore  Forming  the  United 
States  of  America*  (7  vols.,  published  by  Act 
of  Congress,  1909);  'Benjamin  Franklin  and 
the  University  of  PenMgrlvania'  (1893): 
*  Franklin's  Influence  in  American  Education' 
(190.^);  'The  Home  and  the  Household* 
(1910);  'Business'  (1910);  'William  Pepper, 
M.D.,  LL.D.,  Provost  of  the  L'niversitv  of 
Pennsylvania'  (1904);  'William  Hickling  Pres- 
cott'  (in  'Studies  of  Great  Authors,'  1899); 
'The  Spoils  of  Empire'  (1903)  ;  'The  Divining 
Rod'  (1905):  <An  American  Fruit-Farm:  lu 
Selection  and  Management  for  Pleasure  and 
for  Profit'  (1915);  'The  Essentials  of  Ameri- 
c.in  ron>tittit!n[;,d  Law'   (l'^17),  etc. 

THORPB,  Roaa  Hartwick.  American  au- 
thor: b.  Ifishawaka.  Ind,  18  July  1850.  She 
was  graduated  from  the  high  school.  Litchfield, 
Mich .  in  1868,  and  was  married  to  E.  C. 
Thorpe  in  1871.  She  is  widely  known  by  her 
poem  'Curfew  Shall  not  King  To-night.'  She 
has  pubhshed  among  other  works  'Fred's  Dark 
Days'  (1881) ;  <The  Year's  Best  Days'  (1889)  ; 
'Rtnginir    Ballads'    (1887);    (Sweet  Sonff 

Stories'  (\my 

THORWALDSEN,  tor'wald-sen.  Albert 
Bartholomew  (Bertel),  Danish  sculptor:  b. 
Copenhagen.  19  Nov.  1770;  d.  there,  24  March 
1844.  His  father,  an  Icelander,  was  employed 
in  the  royal  dockyard  at  Copenhagen  in  cutting 
figure-heads  for  vessels,  and  little  Thor- 
waldsen's  first  empk>yment  was  in  helping  hi* 
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THORWALD8BN  MUSBUII— THOU 


father  111  lii<  lltli  xcir  he  entered  the  Acad- 
emy of  Art--,  where  he  Kaiiietl  iii  1793.  along 
wilh  a  medal,  the  privilege  of  Ntiidving  three 
years  al  ro;id  He  resnlved  to  vi^ii  Rome, 
where  he  arrived  ill  Noveml)cr  1797,  and  under 
die  inqMration  of  Canova  and  Carstens  the 
painter  devoted  himself  to  reproduong  that 
ideat  beauty  of  andent  statuary,  which  became 
ever  after  the  one  ohjcct  of  hi«.  nrtistic  hfe 
It  was  not  until  180.?  that  he  lst-i:un<-  at  all 
MidcI.N  kneiwn  He  had  tuuNhcd  a  model  e>l 
Jason  without  findiUK  a  purelia>cr.  when  the 
welMcuown  and  wealthy  Thomas  Hope  called  at 
his  studio  and  arranged  with  him  to  have  it 
caectltcd  in  marble.  The  fortune  ot  lt^>  dc^iKucr 
was  now  made.  Commiasions  flotwed  rspidJiy 
in  upon  him,  new  creations  from  Ins  luuid 
followed  in  quick  succession  and  his  aMiities  as 
a  sculptor  became  e\er\where  reeoK'ni/ed  In 
IS'i  ^  he  returned  to  Denmark,  and  hi^  journey 
through  Germany  and  his  reception  at  Lopen- 
haKcn  liorc  the  appearance  ot  a  trimnph.  His 
&ntt  works  in  this  city  were  the  busts  of  the 
Idug  and  queen.  He  was  next  employed  by  the 
commissioners  for  the  rebuil<Ung  of  the 
Fruekirke  or  church  of  Our  Lady,  to  design 
the  decorations  for  the  same,  which  Tunv  form 
its  main  ornament  In  182(>  he  returned  to 
Kome.  vi'-ititiK'  on  hi>  w.n  Ilcrlin.  r)resden, 
Warsaw  and  Vienna,  and  rex-eiving  numerous 
orders  for  works.  He  remained  at  Kome  till 
1838,  when  he  undertook  another  journey  to 
Copenhagen,  being  principally  moved  to  this 
step  bv  the  contemfNated  establishment  in  that 
city  of  a  museum  of  his  works  and  art  trcas- 
ure^.  His  return  was  a  tnie  national  festival, 
loth  tor  Copenha;;en  and  tlic  whole  e>f  Hcn- 
ni.irk  With  tin'  i  \<  ii'ti<  i,  of  a  short  \isit  to 
Kome  the  remainder  of  his  life  was  spent  in 
Ac  Danish  capital,  and  he  hoth  took  a  \nvid 
interest  in  the  estabhsbment  of  the  Thorwaid- 
seo  Mttsenm  (q  v.)  and  enriched  it  by  im- 
portant contribntions.  Consuh  Thiele.  'Thor^ 
^aldsen's  BioKraphie'  (1856);  Plon.  «Thor- 
waldscn  sa  \  ie  et  ses  CFuvres'  (1867);  both 
of  th<  M-  works  have  hcen  translated  into  Eng- 
lish;   H.tmmcrich.   *'nM>rwald9en  und  seine 

K'in.t'   (  isr6> 

THORWALDSEN  MUSEUM,  a  build- 
iiii;  ,ind  .irt  c  ollecticdi  at  ( "opciih.iLeii  rai>c<l  fremi 
funds  kit  I'V  the  sculptor  Thorwaldsen  The 
building  was  con>tnu'(ed  after  a  plan  fur- 
nished hy  the  architect  Hindeslnill.  and  is  purely 
Greek  in  style.  In  contains  the  models  and 
works  bcnueathcd  by  the  sculptor  to  his  native 
rity,  which  compriw  8D  statues  from  hts  hand ; 

ihiee  lonp  alto-relievos  and  130  busts  In  the 
mure  of  the  building  is  the  highly  decorated 
tomb        'r>H<rwaldscn.    The  musciun  was 

<i{Hne<I  in  bs4<> 

THOTH.  thoth  or  tot.  an  Egyptian  deity 
identified  b\  the  drceks  with  lb  rmes  H<  w  is 
oripnally  the  moon-uod.  and  the  iiuiiition  ol 
letters,  arts  and  science-  wa-  ittn!  ii'eit  lo  Inm 
Tilt  ibis  vkas  >.,n  red  to  him  tnd  he  is  repre- 
sented with  the  th.it  I  ird,  and  with  the 
tau  cross  in  his  band.  The  dug-hcaded  ape  is 
al<o  one  of  hi<  altributeo,  and  he  is  frequently 
dcpirtrd  with  a  d»»KS  head  There  were  42 
*aere<l  'nKtk*  Ix-aring  hi<.  name,  which  were 
under  (111  ^iiardi.iM^hip  of  the  l-.vNpU.m  priests. 
These  IkkiLn  he  is  saKl  to  ha\e  comp«oed;  and 


he  accordingly  appears  in  the  monuments  with 
tables  and  stylus  He  has  been  identified  with 
the  Greek  Hermes.     See  Hexmes  TaiSMGOisn.! 

THOTHMES.  thdth'mix  or  tSt'oii  (son 

of  Thoth);  the  name  of  four  K^yptian  kmat 
Under  Thothmes  I.  l-4:>pt  saw  its  darkest  ii*)» 
come  ti   er.d  \s  uh  the  expulsion  ot  the  H>k»os.. 
and  the  revival  of  truly  national  art  and  ct%%\- 
ization  and  of  national  pcmer.  The  era  of  for- 
eign invasion,  with  the  coascqnent  enrichment 
of  the  royal  treaaury.  began.    Eihiopia  was 
made  a  tributary  state,  and  eastward  the  fioiits 
of  Egyptian  power  were  pushed  as  far  as  to  the 
Euphrates.    At  his  death  Thothmes  I  was  suc- 
ceeded by  Thothmes  II.  his  eldest  son,  with 
H.ita  u,  hi>  dauK'htcr,  and  Thothmes  III.  hi* 
youiiKcr    son,    as    corenents.      Thothmes  II 
beautified  Thebes,  but  his  reign  was  brief  and 
insignificant  Thothmes  III  was  the  Alexander 
of  Egy  ptian  histonr.    After  -  the  death  of 
HaU&u  he  entered  upon  that  series  ol  wars 
which  comprised  14  campaigns,  in  the  coarse  of 
which  he  siiMued  Palestine.  Syria,  Mcse.pcitamia 
in  p.irt,  and  lar>;e  trai;-  ol   terntc^ry  lK-t\*tcn 
the   Euphrates   and   tlu    Mediterranean  The 
names  of  the  cities  he  took,  includm)^  Mcgiddo 
and  Tyre,  are  inscribed  in  his  triumphant  »clf- 
eul(^  on  the  walls  of  Karnak    He  added  ex- 
tensively to  the  architectural  glorie*  ol  Thebes. 
As  Hatasu,  the  Semiramis  of  Es^ypt.  erased  the 
name  of  the  Thothmes  II.  her  half-brother, 
from  his  monument  at   Karnak.  so  was  her 
name   erased    with   the   record   of   her  cam- 
paigns, du nuts'  which  she  appeared  in  male  at- 
tire,   from    the    recording    inM^nption»  by 
ThottHPa  IIL   He  rdgncd  from  1303  to  1449 
AC   He  was  wooeeded  by  Amcakoup  11  it 
whose  death  Thodmaa  IV  bcfan  his  rei^n.  The 
latter   waged   war   in   Ethiopia,    Syria  and 
Phcenicia.  but  his  career  was  without  national 
or    political    sinnifirance      Consult  Ilrea-stol. 
J.   H.,   'History  ol   the  Ancient  Egyptians' 
(New  Yoric  I90B). 

THOU,  tooi,  Jacques  Auguste  de  (tn  Latin. 

Tlfwrs),  French  mai;i«tr.»te  and  historian 
1  r.iiis.  8  Oct  IV'.^;  d  7  Ma>  1617  On  the 
revolt"  of  Paris,  prcnlueed  by  the  violence  of 
the  I.caRUc,  he  adliere-d  tn  Henry  111.  and  after 
the  assassination  of  the  ^Dukc  ot  (  luise,  was 
principally  instrumental  in  reconciUni;  ffcmy 
with  the  king  of  Navarre.  In  1595  he  aar- 
ceeded  Ms  uncle  as  chief  justice,  and  iaa- 
mribately  retristercd  in  anticipation  of  the  F<iict 
of  .Nantes,  which  he  assisted  in  prrparini:  rhe 
I  diit  of  Saint  (iermains  in  favor  i>i  th< 
i'rtitcNtants.  In  the  recenc\  of  Mary  tic  VIexho 
he  was  appointed  one  of  the  directors-gmen' 
of  finance,  and  otherwise  employed  in  nKe  and 
diActtlt  matters,  in  which  he  «■»  eonntcooas 
for  intcgriiy  and  ahittqr*  Hi*  mmUM  Mcraty 
tabor  was  the  comporithM  in  Lafia  of  a  %^ 

luminous  "Hi-storia  sui  Tcmporiv '  of  whick 
the  Inst  part  apiK-arcd  in  ItM  When  tini-lwd 
It  euii~i-trd  (jf  l.W  looks,  compnsini;  orrit* 
from  l.'4s  to  1(j07.  It  is  remarkaNe  tor  )t» 
general  impartiality  To  this  he  added  "i  ew 
mentaries,'  or  memoirs  of  his  own  hfe.  ccan- 
puscd  in  the  same  spirit.  The  most  compkac 
edition  of  the  history  is  tint  pahKahcd  in  Lo»- 
don  in  I73J.  by  Buckley,  in  seven  vdlMMk  Con- 
sult ('ollin>on.  <fjfe  of  Thnanus.  wiUl  MSr 
.Vcount  of  his  Writings'  (I«07). 
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THOUGHT— TOKACB 


THOUGHT,    a    cognitive    relation  other 
than  that   of   direct   awareness,   lK)rn   hy  the 
mind  either  toward  an  object  which  is  hclicvcd 
10  exist,  or  towafd  » lOHcalled  "alwlnct  object," 
Midi  at  m  amvanal,  concerning  which  the 
question  of  odstence  has  no  meaning.  This 
latter    feature    distinguishes    thought  from 
imagination  in  tlie  narrower  sense  which  is 
directed  toward  objects  capable  of  existence, 
without  involving  any  belief  in  their  existence. 
Since  it  differs  from  mere  presentation,  the 
thought- relation,  so  far  as  it  furnishes  us  with 
any  knowledge  of  its  objects,  furnishes  us 
with  what  Bertrand  Russell  calls  knowledge  by 
description  —  knowledge  that  is,  which  may  be 
cxprtsi^cd  by  propositions.     On   this  account 
thouKht  can  be  conveyed  by  lan^juagc,  for  lan- 
guage, though  totally  aiuible  to  transmit  an  im- 
mediate presentation,  is  well  adapted  as  a 
Tdiicle  for  the  relatioM  between  presentations, 
as  embodied  in  proporitions.  This  intimate  as- 
sociation between  uiought  and  language  leads 
to  the  nominalist  identification  of   the  two, 
which  possesses  all  the  defects  inherent  in 
every  form  of  nominalism   (qv).    A  more 
vicious  form  of  this  nominalism  pervades  a 
hr^  part  of  the  modem  psycholog)-  of  rca- 
sontnff  and  consists  ^in  the  recognition  ia  the 
mental  life  of  nothing  but  particulars.  Tfie 
fundamental    method    of    psychology    i^,  of 
course,  introspection.     Now,  the  psycholo).:ist 
receives   his   training   in    introspection   in  the 
domain   of   the   senses.     Here  introspection 
means  for  the  most  part  the  formation  of  aft 
inventory  of  the  sense-data  constituting  a  given 
experience.  The  psychologist  consequently  ac- 
quires the  tendency  to  consider  the  analjrsis 
of  consciousness  complete  when  all  the  mental 
states  of  the  level  of  sense-data  are  checked 
off  and  tagged.    \\  hen  he  approaches  an  act 
of  thought,  or  the  consciousness  of  a  universal, 
or  any  similar  experience,  he  is  likely  to  find 
such  mental  states  as  he  is  accustomed  to  ex- 
amine, entirely  absent^  except  for  a  few  vagoo 
residual  organic  or  ktmesthedc  sensations  and 
verbal  images.    He,  therefore,  identifies  these 
with    the   thought-consciousness   or  universal- 
consciousness  and  either  concludes  that  these 
forms     of  consciousness  add  to  the  mind 
no  constitncBt  dements  not  already  found 
in  sensation,  memoi^,  imagination  and  feeling, 
or  postulates  the  existence  of  some  substantive 
mental  state  not  involving  images  or  emotions. 
Unable  to  explain  how  such  a  barren  mental 
State  can  be  so  pregnant  with  meaning,  he  has 
recourse  to  such  unexplanatory  phrases  as  "con- 
scious attitudes."     The  true   reason   for  the 
ability  of  a  vague  picture  of  a  particular  tri- 
angle to  convey  Ae  entire  meaning  of  triangu- 
larity, or  for  power  of  a  verbal  image  of  the 
law  of  gravitation  to  symbolize  the  law  itself, 
is  that  the  mind  is  a  structure  and  no  Struc- 
ture is  exhausted  by  its  inventory. 

There  is  no  doubt  on  earth  that  whether  the 
consistency  or  the  correspondence  theory  of 
truth  be  valid,  a  necessaiy  condition  of  true 
thinking  is  that  the  pattern  of  tfioaght  should 
agree  inth  ibt  pattern  of  tilings.  Now,  If  two 
patterns  agree,  we  do  not  have  the  relations 
of  the  parts  oi  one  pattern  symbolized  by  the 
parts  of  the  other,  but  precisely  by  the  rela- 
tions between  those  parts.  Accordingly,  it  is 
only  reasonable  to  suppose  that'  rehtions  arc 


conveyed  in  the  mind,  not  by  items,  but  by 
relations;  that  qualities  arc  conveyed  by 
qualities;  that  facts  are  conveyed  by  facts. 
The  muscular  strain  in  the  orbits  that  may  be 
the  only  substantive  state  in  my  mind  when  I 
thidk  of  a  certain  mathematical  theorem  is 
not  my  consciousness  of  that  theorem,  but 
merely  a  sort  of  a  mental  chalk-mark  with 
which  I  make  myself  aware  of  my  reference 
to  the  theorem.  To  call  my  true  consciousness 
of  the  theorem  either  imagcftil  or  imag<  ]  ss 
involves  a  gross  confusion  of  categories.  (Sec 
Logic;  ^^^:.\NINc;  Psychology).  Consult  James, 
W.,  ^Principles  of  Psychology*  (New  York 
18S0) ;  Messer,  A.,  *Empfindung  und  Denken* 
(Leipzig  1908);  'Psychologic*  (Stuttgart 
1904);  Ogden,  K.  M.,  "Introduction  to  General 
Psychology'  (New  York  1910);  Titchencr,  K. 
B.,  *  Experimental  Psychology  of  the  Thought- 
Processes*  (New  York  V)09). 

THOUGHT   TRANSFBRBNCB.  See 

Telepathy. 

THOUSAND  ISLANDS,  a  group  of 
islands  in  the  Saint  Lawrence  River  (q.v.),near 
Lake  Ontario.  For  about  40  miles  east  of 
Ontario  the  Saint  Lawrence  has  a  width  of 
three  to  seven  miles  and  here  there  arc  about 
seven  large  and  1,()00  small  islands.  The  belt 
of  Laurentian  gneiss  which  extends  from  the 
Adirondacks  in  Xew  York  into  Canada  is 
here  crossed  bv  the  Saint  Lawrence  lUver.  The 
cp-stalline  rodc  and  glacial  deposit  forming  the 
river  bed  presents  an  tinevai  surface ;  some  of 
the  points  being  above  the  water  form  islands. 
A  large  number  of  the  islands  belong  t<>  Canada, 
the  others  to  the  Slate  of  New  York.  Hand- 
some summer  residences  have  been  erected  on 
many  of  the  islands  and  large  hotels  furnish 
accommodations  for  tiie  many  dty  people  who 
visit  the  place  each  summer. 

THOUSAND  AND  ONE  NIGHTS.  The. 

See  ARv\BI.^N  Nights,  The. 

THSACS,  thru,  anciently  a  pan  of  the 
Balkan  Peninsula,  whose  territory  was  some- 
what indefinite,  but  which  comprised  the  region 
north  of  Macedonia,  including  Scythia.  Its 
territory  was  understood  ditTerentiy  at  dilYer- 
ent  limes  by  the  ancients,  but  was  later  limited 
to  the  country  between  the  northern  boundary 
of  Macedonia  and  the  Danube  and  that  which 
lies  between  the  Black  Sea,  the  Bosporus,  the 
Propontis  and  the  Hellespont,  the  .T^gean  Sea 
and  the  Strymon  River.  The  Balkans  divided 
it  into  two  parts  —  the  Romans  recognized  only 
the  southern  division  as  Thrace.  The  land  was 
inhabited  by  wild  tribes,  aboundul  in  mines, 
had  fertile  lands  and  produced  cdebraiea 
horses.  The  chief  mountains  were  the  Haemas 
(Balkan).  Rhodopc  and  Pangxus.  The  largest 
river,  the  Hebrus  or  Maritza.  The  chief  towns, 
Abdera  where  Democritus  was  bom;  Sestos 
and  Byzantium.  The  mythological  founders  of 
Greek  poetry,'  music  and  philosophy  arc  sup- 
posed to  have  come  from  Thrace  The 
Thracians  were  classed  as  barbarians  up  to 
about  475  B.C.  when  Xerxes  invaded  the.  coun- 
try and  introonced  some  Eastern  customs.  His 
rule  was  short,  but  Philip  of  Maccdon  in  the 
4th  cctuury  occupied  a  portion  of  the  territory, 
and  in  133  B.C.  it  came  under  the  |)ower  of 
Rome.  Native  kings  maintained  a  nominal  rule, 
however,  for  several  centuries.  About  335  a.Ol 
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Cbostantine  s«nt  a  colony  of  Sannatiant  to 

Thrace  and  continued  to  colonize  the  country. 
A  few  years  ialcr  Thrace  was  overrun  by  ihc 
Goth',  nml  later  by  Attila  and  his  Huns.  In 
the  folluwinK  centuries  a  Bulgarian  population 
developed,  and  alx)m  1450  the  country  came 
under  Turkish  rule.  For  modem  history  see 
BL'Lr.,\kiA;  HvLKAN  PENINSULA;  Sebbia. 

The  Thracians  can  hardiv  be  regarded  as  a 
distinct  race,  bein^  a  mbcccf  people  much  con- 
fused with  the  Ulyrians  The  early  tri'i'^  were 
low  in  morals  and  addicleil  to  pliallii  worship. 
Their  dial<  u^>  wi  re  ilu^i  lv  allied  to  the  Greek. 
The  native  deitit^  were  Ares,  fieodis  aai 
Didvsius.  Sec  Iixyiia. 

THRASHER,  one  of  the  larce.  thnish- 
Kke  wrens  of  the  American  trenus  Harpo- 
rltymhus.  nt  which  ihi-  famili.ir  hustrrn  spe- 
cie* is  the  brown  thrasher  (H.  rufus),  one  of 
the  roost  pleasing  of  American  migratory 
birds.  It  is  about  10  to  12  inches  in  kngth. 
slender,  widi  a  Iohr  hill  and  tail,  nifons  upper 
ptuts  and  a  cream-white  breast  Aarpiy  marked 
•with  arrow-shaped  streaks.  A  frequenter  of 
orchard  and  shade  trt-i  ^.  it  likc!>  to  make 

its  nest  on  the  ^'roiuul  or  tiimti  hu-.h-pilcs  near 
thr  h'ltisi  .IS  at  the  edge  of  tht-  woods,  .-jtid  its 
obiong  pepper-and-salt  sprinkled  eggs  arc  famil- 
iar to  CVCty  country  boy.  The  thrasher  in 
fpiing  utters  a  highly  varied  song,  so  bril- 
nmt  and  full  of  startliuK  (>hrascs  of  melody 
and  ai>parent  mimicry  that  it  fairly  rivals  the 
performance  of  the  mocking-bird  itself.  'While 
It  eals  some  Kf  "'".  tolerated  because  it  is 
destructive  to  various  ^'r^i'-fhoppers,  worms  and 
buf;s.  The  genus  contains  several  otlicr  wtll- 
mark'il  and  interesting  species  ol  tlie  West 
and  Si  utJiwest.  Consult  Coucs,  'Birds  of  the 
Southwest  >  (Washington  1879);  Forbush, 
R.  'Useful  Birds*  (Boston  1913)  and  onir 
thologies  of  the  I'liiied  States  generally. 

THRASYBULUS.  thras-I-bii'Ius.  Athenian 
ROeral  and  democratic  leader:  d.  about  J'X)b.C. 
He  «as  a  friend  of  AldbiadoL  whose  recall 
from  exile  he  obtained,  fn  411  1.C  he  com- 
manded a  ;;allcv  in  the  fleet  at  Samos,  juit  ci! 
in  the  opposition  to  the  oligarchy  of  the  Kour 
Hiindr<d  and  exacted  an  oath  from  the  .Athe- 
nians in  the  fleet  to  uphold  democratic  gov- 
enunent.  At  the  battle  of  Cynossema  he  com- 
manded the  ri^t  wing  and  secured  the  victory 
by  a  sudden  attade  upon  the  Pdoponnesiana. 
In  407  ac,  with  a  fleet  of  30  ships,  he  reduced 
mo?t  of  the  revolted  cities  on  the  coast  of 
Thr. II I  !i  suliinission  and  atiout  the  same  time 
Was  uith  .Mcibiades  elected  one  of  the  new 
g»n<r.il-  FJanishitl  on  the  establishment  ot 
the  Thirty  Tyrants,  he  seized,  with  the  aid  of 
seuw  Thebans,  the  fortress  of  Phyle  and  with 
an  increased  force  occupied  the  Pirscus.  Af- 
ter the  accession  of  the  Ten  he  Mas  defeated 
by  Lysandcr  and  Libys.  but.  together  with^  all 
who  had  joined  him.  was  saved,  from  punish- 
ment by  the  coiitriv.mce  <'''  Paiisanias  In 
y*>  Bi"  he  led  an  army  to  the  assistance  of 
tht  Tliclians.  the  11  mcnacid  l^y  Si'.iria,  and  five 
years  later  was  sent  with  40  ^diips  tu  aid  the 
Khodians  against  Trieutias,  restored  the  Athe- 
nian interest  in  Ityxantium,  secured  several  new 
alfiance«  and  reduced  Meihymna  and  other 
towns  in  l.es'xis  Afterward  sailing  south,  he 
anrhorrd  in  ihr  F.urymedon.  near  Aspendus  in 


Pamphylia,  when  the  idbilMlfltts.  exas] 

by  some  act  of  his  .soldiers^  icU  opa 

tlte  night  and  killed  him. 

THREAD.    The  filaflMBU  of  fibrous  sub- 
stances spun  out  for  weaving  are  in  a  gcaeral 
sense  called  threads,  the  specific  name  of  suifc 
&lancols  beioft  yam.  Thread  in  a  specific  sease 
coosisti  of  two  or  more  filaneots  of  vara 
twisted  together  for  greater  strength;  when  the 
filaments  do  not  exceed   two   this   is  called 
doiililiiig    and   the   manufacturing    prcKcss  is 
doubling    and    twisting.      l>oubled    yarn  or 
thread  is  used  in  some  sorts  of  weaving,  espe- 
cially in  that  called  bobbin  net,  but  iu  arinojial 
use  IS  for  sewing   Wlien  mannfacti»c«  for  llis 
purpose  it  is  specifically  koowa  as  siuiug 
niread.    A  large  proportion  of  sewniff  tktvad 
is  simply  doubled  yarn  and  the  processes  >f 
yarn  (louliliiig  and  of  the  manufacture  of  sew- 
ing   tliriail    .ir<    siihsiantially    the    same,  but 
thread  lor  sewing  purposes  often  requires  to 
bo  stronger  and  firmer  in  texture  than  douhied 
yarn  and  then  three,  four  and  six  strands  of 
yam  of  fineness  proportioned  to  the  thickness 
of  the  thread  required  are  used  to  prodace  it 
The  manufacture  of  sewing  thread  in  dv 
United  States  is  very  extensive     Ttie  chief 
seat  of  the  cotton  thread  maniiiacturc  m  Scot- 
land is  Pais].  >  ;  in  l-lngland.  Manchester  Linen 
thread  is  maiiulactured  largely  in  Ireland  I'ot- 
ton  was  first  used  in  the  manufacture  of  sew- 
ing thread  at  Pawtucket.  R    I.,  by  Samod 
Salter  in  1794.    Flax  had  always  been  nscd 
cveiywhere,  but  at  Mm  Salter  was  spinniug 
cotton  she  noticed  the  fineness  of  tke  fibre 
and  at  oooe  conceived  duit  It  would  makr 
smooth  thread.    The  idea  was  pat  into  prac- 
tice.    Tin    o|nra!K>n  of   'spinning"  cotton  i< 
really  making   thread   for  weaving.     \  loc»<e 
cotton  called  a  "roving"  is  drawn  on?  ititn  i 
filament  or  yam  and  twisieit  and  wound  on 
bobbins  that  later  go  10  the  wraring  wnchine 
See  Cotton  MAMuracnms  m  thb  Umna 
States. 

THREADCKLLS.    See  N'rvMrxTTSTS. 

THREADNEEDLE  STREET.  London. 
England,  the  short  thoroughfare  faced  by  the 
Bank  of  England,  which  is  proverbially  caUcd 
•The  OM  I-ady  of  Threadneedle  Street.*  The 
name  is  «nppfiscd  to  be  derived  from  the  'hree 
needles  on  thr  cont-of-arms  of  the  Ncedle- 
makcrs'  Guild 

THREADWORM,  a  common  name  often 
used  for  any  of  the  Ncmatoda  (o^v.).  It  is 
distinctly  inappropriate  when  appued  to  the 
thick  fleshy  species  like  Ascaris  and  hekMigl 

nrojierly  to  filiform  nematodes.  especi.i11\  the 
Filariid.X"  In  medical  us:igc  the  term  ardi- 
iianly  ilcsignaiis  tlu  pmwurm  (Ox\uns>  or 
the  whipuurni  (Trichuris).  common  inlestiaal 
parasites  <>i  man.    See  RutNDWOeMa. 

THREAT  is  dcfiined  in  law  as  a  menace  ol 

destruction  or  injury  to  the  Uves  or  properly  of 
thos<  against  whom  it  is  made  and  may  \<c  the 
subject  ol  a  civil  action  tor  damages  or  fre- 
quently an  equital  l»  action  mav  l<  maintair^i 
to  restrain  th^lat^  and  intimidations  C>nr  sbc 
is  induced  by  threats  to  enter  into  an  agrrr- 
fflcnt,  pay  money  or  do  any  other  act.  wk«b 
in  itself  is  hwfu).  nmy  by  proper  mean*  avorf 
thi  conseouenccs  of  suieh  act.  aanie  having  been 
performed  WKler  dniiss.  One  who  thrertcae 
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?o  do  another  a  bodily  hann  or  to  take  life 

i;  anutlKr  may  l)c  r<"<|iiircd  to  ^rivf  h>oiid  to 
Mtj)  llic  pv.ice ;  It)  thn  aitn  a  court,  or  any- 
one under  it.s  irnmcdialL-  protection,  is  puiiisli- 
ablc;  and  in  some  jurisdictions^  tu  obtuiii  a  pe- 
cnniaiy  advantage  by  threat  is  a  pamshable 
oStaae,  as  is  also  a  threat  to  accuse  one  of  a 
crime  for  the  purpose  of  obtaining  money.  In 
nuiiiy  of  the  I'nitrd  States  the  offense  of 
^tiuliii);  tlirtalcinu^;  k-ltois  for  the  purpose  of 
obtaining  money  is  punisiiable  and  it  is  con- 
trary to  the  postal  laws  of  the  United  States 
to  send  upon  the  outside  of  any  mailable  mat- 
ter any  printed  or  written  thrcaleniiiR  lan- 
uuagc  and  one  is  punishable  who  assists  know- 
ingly in  forwarding  threatening  letters.  See 
Bum  kmail;  Corrupt  Practices  Acts. 

THREE-COLOR  PROCESS.  See  OoUtt 

PuiNTlNr. ;  I'RiXTiNr. ;  Knt.r w  ivrs. 

THREE  FATES.  The.   Sec  Nokns. 

THREE  HOURS'  AGONY,  or  THREE 
HOURS'  SERVICE,  a  devotion  practised  on 
Good  Friday,  from  mx>n  till  3  o'clock  in  the 

Roman  Catlu)Iic  and  some  Protestant  Rpiscopal 
churclies  in  commemoration  of  the  I'assion.  It 
was  introduced  l)y  Father  Messia.  S  J  .  of  Lima, 
about  17J0,  and  reached  Rome  in  1738.  It  was 
introdnoed  into  the  English  Church  about  lHf)5 
and  was  rendered  legal  by  the  Act  of  Uni- 
formity Amendment  Act  (1872).  which  per^ 
mils  additional  services,  consisting  of  any  pray- 
ers from  the  Liturgy  or  Bible,  with  address  or 
sermon  and  hymns. 

THREE  KINGS,  the  men  who  came  from 
the  East  to  adore  the  Infant  Jesus  (Matt.  ii. 
1-12).  They  are  |»robably  called  kings  from 
Psalm  Ixxii,  10,  which  verse  is  used  in  the  serv- 
ices of  Epiphany.  They  lirouffht  ofTerings  of 
cold,  frankincense  and  myrrh  and  according 
to  tradition  their  names  were  Caspar.  Melchior 
and  Balthasar.  On  their  return  to  the  East 
they  received  baptism.  The  Empress  Helena 
is  said  to  have  brought  their  bones  to  Con- 
stantinople, whence  they  were  removed  to  Mi- 
lan, and  afterward  lo  Cologne.  In  tin-  chapel 
of  the  Three  Kincs.  built  hy  the  Emperor 
Maximili.m  (145')  1519),  in  Colof^ne  Cathedral, 
arc  exhibited  their  crowns  and  the  shrine  is 
supposed  lo  contain  their  relics. 

THREE-MILE  LIMIT.    See  Ihtcbna- 

TioNAL  Law. 

THREE  MUSKETEERS.  The.  If  a  vote 
were  taken  in  Europe  and  America  as  to  the 
best  historical  romance  ever  penned  there  can 
be  little  doubt  that  it  would  favor  «Tbc  Three 
Mttsleeteers'  (*Les  trots  MousquetairesO  of 
Alexandre  Dumas.  Published  in  1841,  just 
three  dccade>  after  '\\.i\erK  v. '  ibis  work  e.\- 
emplified  Scon's  iheory  of  il.e  hi -.torical  novel 
lo  perfection.  It  ftxrussed  interest  upon  cer- 
tain minor  figures  whose  fate  was  linked  with 
tliat  of  famous  personages  and  great  move- 
ments of  a  bygone  day.  Unlike  the  fictions 
of  Scott,  however,  it  freely  ordered  and 
changed  the  facts  of  history,  implying  the 
romancers  emancipation  from  actuality  .md 
his  right  tfj  shape  his  sforv  at  will  >o  knm  as 
it  should  relltct  in  ^.jeiieral  the  spirit  of  the 
time  represent!  d.  Ihimas  had  read  the 
'Mcmoires  dc  M.  d'Artagnan.'  by  (.iati<  n 
Courtibs  de  Sandras  (Cologne,  1701-02).  His 
imagination,  ttnu  incited,  played  over  the  pe- 
at—M 


riod  of  RicheHeu's  aseendaney,  ana  widi  un- 
flagging v(  r\n^  and  brilliance  he  described  what 
might  have  liappeiied  to  a  more  courageous 
and  chivalrous  d'Artagnan  cauKbt  in  the 
counter-currents  of  amorous  and  political  in- 
trigue in  1628. 

The  plot  turns  upon  the  enmi^  between 
the  queen  of  Louis  XIII  and  his  Minister, 
Richelieu.  The  latter  seeks  to  control  the  queen 
through  his  knowledge  of  her  love  for  Buck- 
inKbatii,  attested  by  her  bestowal  upon  the  Eng- 
HnIi  lord  of  cerUiin  diamonds,  the  gift  of  her 
husband  Richelieu,  for  lii->  own  ends,  arouses 
the  jealousy  of  the  king,  who  dcmajids  that  the 
<iueen  wear  the  diamonds  at  a  state  ball.  It 
behooves  the  quccti,  therefore  to  recover  the 
gems  in  all  haste,  and  the  difficult  mission  is 
undertaken  by  (r.\rta^'nan  and  his  gallant 
friends,  the  three  guardsmen.  After  encoun- 
tering well-nigh  insuperable  obstacles  d  Artag- 
nan  succeeds,  but  he  incurs  the  enmity  of 
Richelieu's  most  dangerous  agent.  Milady  Cla- 
rik.  He  falls  enamored  of  her,  yet  escapes  her 
toils  ^  assassination  and  poison  —  only  to 
learn  tbat  she  is  the  cardinal's  emissary  sent 
to  England  to  threaten  Backingbam  with  ex- 
posure unless  he  will  cease  his  effortf  to  aid 
the  besieged  Huguenots  of  La  Rochclle. 
D'Artagnan  and  the  musketeers,  ihereiipon, 
thwart  Milady,  who,  languishing  in  prison,  ere 
lonp;  prevails  upon  her  Puritan  jailer  to  re- 
lease her  and  to  achieve  the  murder  of  Buck- 
ingham. Then  she  contrives  to  poison  d*Artag^ 
nan's  sweetheart,  but.  pursued  by  the  avctiging 
guardsmen,  is  overtaken  and  adjudged  to  suf- 
fer death  for  her  many  crimes,  Richelieu, 
secretly  pleased  to  be  relieved  of  so  wicked 
an  ally,  pardons  d'Artagnan  and  commissions 
him  a  lieutenant  of  the  musketeers. 

From  first  to  last,  the  romance  moves  at  a 
rapid  pace  in  a  world  of  passion  and  daring, 
of  hot  blood  and  ready  swords,  of  intrigue 
and  revenge,  of  jaunty  heroism,  of  splmdid 
loyalty  and  of  dauntless  love  and  friendship. 
It  kicks  up  its  heels,  too,  now  and  then,  in 
the  mood  of  rollicking  humor.  For  all  its  de- 
partures from  historic  fact,  it  paints  in  vivid 
colors  a  living  picture  of  France  in  the  17th 
century.  Especially  memorable  are  its  portraits. 
Though  Milady  prove  the  villain  of  melodrama 
in  petticoats,  she  is  far  from  being  a  mer*  lay 
figure;  and  Buckingham,  Richelieu,  the  queen, 
even  the  lackeys  of  dArt.agnan  and  the 
njusketeers,  above  all  these  gallant  gentlemen 
themselves,  arc  vital  creations.  D'Artagnan, 
the  impetuous  and  cenerous  Gascon,  is  well 
matched  bv  his  friends,  the  shrewd  and  dainty 
Aramts.  me  boastful  and  datndified  Porthos, 
and  the  melincliolv  ,-\!!uis.  It  is  small  wonder 
that  the  four  should  ha\e  enthralled  the  minds 
of  readers  of  every  race  and  clime,  and  that 
iJumas.  yielding  to  popular  demand,  should  have 
continued  their  adventures  in  'Twenty  Years 
After'  (1845)  and  the  'Vicomte  de  Braee- 
lonne'  (1848-50).  These  sequels  and  *tle 
Three  Musketeers*  are  discussed  in  monographs 
on  Dumas,  in  French,  by  Glinel  (1884),  de 
Hurv  (ISS.S),  PariL'ot  (1002)  and  Lccomte 
(Vm),  and  ut  English  by  FitZRerald  (  1873). 
Spurr  (1902)  and  Davidson  (1902).  The  rc- 
bition  of  Dumas  lo  Scott  is  made  dear  in 
Louis  Maigron's  *Roman  hislorique  en  France* 
(1898). 

FkANK  W.  Cbakma 
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THRBMHASBSTSTBll.  SceEucnu- 

CAL  TucMS 

THREB  RIVERS.  Tin  ,  1i  city,  port  of 
cntiA- and  coun' s  -r.,i  i;  S  NJ.mrice  County. 
Quebec,  on  the  north  batik  <  i  thr  Saint  I  aw- 
rcnct  Kivcr  at  its  junctun  wwh  [hr  ^i.uiit 
yauhce.  W  milrs  below  Montreal,  6b  mile^ 
above  Quebec,  and  on  the  Canadian  Pacific,  and 
connected  by  feny  with  the  Grand  Trunk 
RaiU-ay.  liy  the  French  RenetiBy  named  Tnns 
Rivieres  It  has  a  lar-^e  export  trade  in  lum- 
ber and  wood-pulp,  the  Shawanegan  and  other 
fill!-  of  Tbi  >:i:-f  Nfauricc  f^m^  exti-rr-ivi  "y 
utiitzi'ti  water  power  for  fho^e  indt!>tTii-: 
a  large  iron  works,  and  im'ortant  manufac- 
lures  of  foundry  products  and  machincr)-.  and 
other  matiufactarcs.  The  Roman  Catholic 
cathedral  i*  an  impoiiiv  strticture;  other 
handsome  hatldings  are  the  bishop's  palace,  the 
colUge  and  several  convents,  schools,  and 
churches.  The  city  is  lighted  by  gas  and  elec- 
tric lights  iiui  has  hotels,  banks  .it;d  --vm'i- 
weckly  and  AtvkJy  newspapers.  Thrvc  R:\crs 
was  founded  by  Champl.i:ii  in  l'v^4,  and  a 
battle  was  fonsihf  here,  *  June  177o.  fietwecn 
the  America:  -  ii  d  British.  The  former  were 
OUtimm' !  ted  and  defeated.    Pop.  13.WI 

THREE  RIVERS.  Mich,  manufacturinR 
town  in  Saint  Jo>cph  County,  i  ti  th<  Michigan 
Central  Railroad,  and  at  the  juncuutt  of  the 
Saint  Josiph.  Portage  and  Rocky  rivers  It 
has  car>buiiding  shops,  railroad-supply  factories, 
manofactureft  marine  engines,  knit  good.^.  tuuls 
and  Mper  pulp,  and  has  foundries  and  brass 
and  marbine  shops.  There  is  a  handsome  Car- 
negie lth--T-.\    Pep.  ahoul  5.000 

THREE. WIRE  SYSTEM.    See  EXEcrmi- 

CAl  TlHM^ 

THREMMATOLOGY.  A  vam  propowd 

by  Ray  Lancaster  ( from  die  Gredc  flunniMM.  a 

nurstins)  tr.  crv.  r  thr  f)rin~:p?e.;  and  practices 
conneciid  with  the  (mprovcruciit  of  domesti- 
cated animals  and  plants  It  is  distinct  from 
evolution  in  general  in  iha?  it«  nhimafr  m»rtw»*f 
is  utilitarian  The  hrccdi  r  inifTi  -t.  i  in 
definite  results,  whereas  nature  is  supposed  to 
be  indifTcrcnt  to  evcrythmg  but  the  'survival 
of  the  finest*  The  parpofc  then  in  thronma- 
idlogy  it  not  to  make  die  creattwe  *fit*  the  con» 
diiioni  of  lite,  but  rather  to  hnng  both  Ihe 
cTiature  and  conditions  to  harmonize  with  the 
highot  needs  and  purposes  of  man 

This  hrities  to  the  surf  .ice  in  thremmaiol- 
<>»^-.  as  a  (|m 'Tion  of  prime  importance.  ot>e 
thiit  1  ;nrt)s  father  than  cMbtrv\i.<.e  in  rvolu- 
lion.  Ti  iTii>  :\  Can  the  coadtti<jn^  of  Ute  be 
empk^tyed  directly  to  influence  deviation  in  the 
dcMied  direction  iodepi ndcntly  of  selection; 
in  other  wurdt.  can  individual  mndification  be> 
cotne  htrrdilary.  or  as  die  exprcssioo  foes  in 
k-eiur.il  evohttiofi,  arc  acquired  characters  ti»- 
heriud* 

All  -tiid<nti  agree  that  ibc  <lcvrlopm(.iit  m 
individuals  is  »lroiii.:Iy  miniihed  I'V  the  cotuli- 
tions  of  life,  thai  i>.  the  environmnit  Out  m 
nalurt-  if  thr<r  moUihcaiians  are  not  inherited  n 
impiivs  only  a  little  more  work  for  vlc  ti. n. 
and  the  final  rr^ull  is  the  <anie  whether  thrv 
are  inhiri-td  ot  ixrt    The  an«.wer  1o  the  qu««- 

t\uy,  K  I!   en  : lie rt  ft ifi'.  r.i'^«T  :h,\T\  \  ital 

•.<«  Ii'ii.-  .i-.  :lu  'Ui'lv  !•  r>''i';'  <  il  to  pcinr.tl 
t  \  .'I  ,    '   ;  •    in    '1 1  i  t.  ■      \  .in- wrr 

Uivuiveik  a  ^it<*i  pnutiptc  (•«.v,tu»c  the  bcc%dii. 


^  THmmATOLOQY 

espedaliy  of  aoiaMli,  auuMM  affovd  mihmimi 
sclcctioo.  AU  the  antntals  repreacae  mtrntg,  lai 
the  owner  is  interested  in  gettnv  rctdks  Mb 
a  minimtHD  destroction  of  saioes.  He  ■>  in- 
terested, too,  in  securing  improvement >  as 
rrtj)idl>  po^-ili'.f.  tjccause  time  is  money,  and 
rii.iii  cai:::ot  atTurd  ihr  *countk>S  aiies^  flrt 
i,.i;urc  It.  thcreiorc,  tii<livnJi;al  modiAcatKXi} 
arc  irihented,  even  to  the  slightest  degree,  tbr 
effect  is  rapidly  cumulative,  mndt  time  i>  iraiMd 
and  the  necessity  for  selection  is  Uiscly 
<luced, —  both  important  considentiOM  from  a 
biLMoeSS  standpoint.  Upon  the  answer  lo  tbit 
question  will  depend  the  kind  of  soil  and  cla-te 
employed  in  plar.t  irrtidint;.  ;ht-  d.uly  carr.  tSt 
shelter,  the  amoum  ami  iliirn  ci  .  •er\i  pn> 
vided  for  breeding:  amm  il-,  a-  \\<  '  -  :ht  mai- 
ler of  exercise  and  training  where  »i>cird  or  la- 
ttUigcncc  are  involved.  That  thes«.  arc  impon- 
ant  in  the  development  of  the  imLvidmi  aZ 
are  ai(reed.  but  it  is  abo  necessary  that  thrr 
be  provided  for  breeding  stodc  for  the  aak«  «( 
the  offspring? 

K\i»lutiotii>t-  in  K(  iicfal  are  interested  prvm*- 
nly  ill  torm.  while  t!u-  thri  mmatoIoin*J  '*  cor- 
cemcd  *  t  r\  larL:ol\,  it  lio-  rratnly.  with  fim.-- 
lion  The  or  ^pe  oi  -.he  cow  is  ol  Jw 
importance  tlian  her  ability  tu  coo-rert  tarte 
amounts  of  feed  into  milk  and  do  it  itrmt— 
ically  Tliis  faculty  depoids  tSrectly  opcm  dw 
functional  abibty  of  a  very  bsEnted  yortson 
the  bodv  and  not  so  much  upon  the  ctrr-jJ 
form  the  .^hilitv  of  -he  horse  to  attain  b.g*: 
speed  dtpt  r.d-  nui  uuly  upon  his  conformari-"^ 
but  quiti.  a,  much  upon  the  •quality*  of  h 
motor  parts,  whether  active  or  >Iuggi>ii,  ^4 
the  menul  make-up.  whether  well  balac^rd  or 
erratic  Functional  activity  is,  therefore,  ef 
mndt.  more  inicreat  in  thremmatology  than  it 
genml  tVOlMiOH,  and  functional  vanatKMT  t* 
rcco^ixed  as  one  of  Ae  principal  opportuttrck 
for  improvement. 

Till  <iy>tcmatic  study  of  tl»rcr.aii.*:akj«T 
voho-  'hr  following  topics: 

i  A  u  >rking  knowledge  of  the  orduiarv 
tlioric-  all  !  concepts  of  general  evolution 

2.  The  kinds  of  variation;  namely,  qanha- 
tivc.  relating  merely  to  size;  mcrisdc,  tilaaai 
10  pattern :  and  fanctioaal,  rcfadnii  W  OigBMr 
activities 

3  ContimMMis  vanation  in  which  ail  %-»hr> 
arc  presented  for  selection,  and  discontintwK.* 
\  ariatiori  ::i  v  !iich  some  values  seldom  nr  se-. r' 
occur,  as  itt  the  case  of  sports,  to  poiytoi^' 
phism  and  as  it  is  iBVolved  tn  tlie  idlEa  cf 
orthogenesis 

4  The  causes  of  variation,  fintt.  tut  bcf  m. 
different  individuals  of  the  same  AcneratMA . 
SCOimd,  as  betlkcen  difTrrent  irMfivido^  ol  ^ 
same  pnrairtage  but  of  different  emrtat»oB* 
third,  as  between  different  individtxah  ci  tbr 
same  parentage  and   the  same  gcnrr-jr-^-r 
with  twins,  litters,  « tc  .  without  ntrard  to  furrs: 
a»;e;  fourth,  as  I'etwttn  sticrceding  prrcra'^r^ 
ol  thf  same  species.  reprcNcriting  drMar-  T. 
ihe  r.ire;  fifth,  modifications  rn  the  indr^-i  * 
during  its  developm^-nt  plainly  due  to  rh«  f 
itofis  of  Hfe,  rather  than  to  bercdi'y  Tbr-: 
different  nse«  of  the  term  variation  shodU  V 
kept  dtsiiiKtly  in  mind,  and  even  Atn  it  n  bc?!rr 
to  v^c  'h<-  wcprd  "de\i.ilion'  for  the  ffnirtJi.  and 
•m^^lificatinti*   for  the  fit'th   form  of  •  h.;*  •* 
ti>.ti.^IK  railed  variation     1!   ■    rausfs  will  i'-.T 
mio  two  groups;  first,  seiecti>c  matmg.  rmmag 
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qnestion*  touching  the  basis  of  selection;  scc- 
onfl,  the  environment,  raising  all  questions  of 
tbe  effect  oi  the  conditions  of  life,  accUmati- 
lation  and  the  inheritance  of  modifications  or 

acquired  cliaracti  rs 

5.  Statistical  studies  of  hereility  in  order  to 
construct  the  array,  eliminate  chance,  determine 
the  skew,  study  the  laws  of  regression  and  pro- 
gression and  the  relative  intlueuce  of  |>arents. 

6.  Correlation,  as  determined  by  correlation 
tables,  and  useful  as  indexes  of  valuable  char^ 
acters. 

7.  The  practical  selection  of  breeders  ac- 
companied by  a  full  appreciation  of  the  finan- 
cial considerations  involved,  and  the  relation 
Idwecn  performance  and  breeding  powers  as 
exhibited  by  livestock  records. 

&  The  testing  of  sires  as  a  final  basis  of 
selection. 

9.  The  importance  of  selecting  for  proHfie 

strains,  amon^  loth  animals  and  plants,  and 
the  advantages  of  vigor  and  longevity. 

10  The  disturbing  effect  of  fashion,  and  the 
best  methods  of  meeting  its  demands  in  breed- 
ing without  sacrificing  real  quality. 

It  is  important  in  the  study  of  this  pliase 
of  evrrfution  that  the  breeder  have  in  mind 
::iirly  comprehensive  ideas  of  ccncral  evolu- 
tion;  thai  he  lie  not  a  blind  adherent  of  any 
peculiar  do^ma,  and  that  he  free  his  mind  from 
a  masts  oi  traditioiiii  that  Serve  only  to  cloud 
the  judgment  and  deter  progress.  For  exam- 
ple it  has  been  held  as  a  general  principle  that 
ntbreeding  is  necessarily  fatal  to  fecunmty  and 
to  vi^'or;  yet  wheat,  one  of  our  most  vigorous 
and  prolific  crops,  is  systematically  inhred. 
One  of  the  first  lessons  the  breeder  should 
learn,  therefore,  is  that  what  is  true  of  one 
species  is  not  necessarily  true  of  ail  species. 

What  has  been  acoompliahed  by  way  of  tm- 
provement,  and  it  is  muoi,  has  been  gained  al- 
most exclusively  by  selection,  and  under  disad- 
i-antaj^toui  circumstances.  For  example,  among 
plants  increase  is  so  rapid  as  to  compel  sweep- 
ing selections  merely  for  reductioii  of  numbers, 
not  affording  opportunity  for  as  good  a  basis 
of  judgment  as  if  more  space  and  time  were 
at  hand.  In  tins  way  some  of  die  best  things 
are  lost  On  the  other  hand  amonp  animals 
ntimlicrs  .ire  too  few  for  the  best  selection  ajul 
the  oft-repeated  attempt  "to  cstaMish  a  small 
herd  of  high-class  animals'*  has  been  as  often 
a  failure  for  the  reason  that  mnibm  are  too 
few  to  afford  material  for  proper  aelcctinn 
even  to  maintain  tbe  initia]  standard,  to  say 

nothing  of  impro\ement. 

The  well-iiigh  universal  practice  of  using 
>'oung  sires  is  fatal  to  the  most  r.ipid  protjre-s. 
tor  in  such  cases  the  sckciiun  has  been  made 
before  foil  ^vdopment.  Thus  some  of  the 
worst  specimens  are  accepted  because  lic«nos<- 
sessing  at  an  early  age  and  many  of  tne  best 
arc  discarded  which  if  gi-  rn  ♦  -ne  to  fully  ma- 
ture would  prove  tiieir  riLht  to  exist. 

The  practice  amoiiK'  the  liLttcr  !  reeders  to- 
day is  tending  toward  hirj.:er  numUii-,  Letter 
conditions  of  life,  the  selection  of  more  ma- 
ture animals,  followed  by  an  actual  breeding 
test  resulting  in  older  sires,  emphasis  of  those 
*point'^*  that  liavc  thrir  V>riM>  in  utility,  and 
withal  an  ideal  standard  that,  ouee  adopted,  is 
chanjfcd  Imt  slowly,  if  at  all. 

As  would  be  expected  the  most  rapid  prog- 


less  has  been  made  in  those  breeds  or  varieties 
of  animals  and  plantis  m  which  practically  .ill 
the  individuals  can  be  put  to  the  pertormance 
test  Fbr  example;  tt  is  comparatively  easy  to 
get  a  record  from  a  cow  or  a  Speed  horse  and 
to  know  what  the  one  can  do  at  the  pail  or 
the  other  on  the  track.  On  the  other  hand  it 
is  impossilile  to  put  the  meat  animals  to  the 
actual  test  without  sacriticini:  the  individual  as 
a  breeder.  Accordingly  breeders  of  beef  cattle, 
swine  and  odier  meat-producing  animals  have 
been  worldng  aomevrhat  in  the  darlt  and  to 
relieve  tbe  situation  many  have  felt  obliged  to 
sacrifice  on  the  block  some  of  their  best  bred 
aniinah*  in  order  to  test  their  standards  'of 
selection  and  verify  their  methods  of  hreeding. 

The  improvement  of  animals  and  plant*  i<5 
a  difficult  and  often  a  moncy-losing  enterprise, 
but  it  is  fascinating  because  of  what  is  possible. 
By  breeding,  the  sugar  content  of  beets  has 
been  increased  from  3  or  4  per  ccTit  to  12  and 
even  20  or  more  per  cent.  C!orii  has  1  eeti  bred 
richer  in  nitrogen  than  is  wheat,  and  its  oil  con- 
tent is  raued  or  lowered  at  will.  So  far  as  is 
known  any  character  may  be  substantially  im- 

K roved  and  the  upper  limit  of  improvcneikt 
as  never  yet  been  reached  with  any  animal  or 
plant. 

Many  plants,  and  some  animals,  have  re- 
ceived little  attention  at  the  hands  of  the 
breeder,  and  have  either  become  extinct  or  else 
exist  among  us  with  Uttle  or  no  improvement, 
except  su^  as  has  naturally  followed  upon 
better .  general  conditions.  Conspicuous  ex- 
amples are  clover  and  alfalfa  among  legumes; 
timothy  and  other  non-grain  producing  grasses; 
asparagus,  sal.sify  and  many  other  vegetables 
and  most  shade  and  ornamental  trees. 

Oits  breed  without  attention  and  their  vania. 
tions  do  not.  therefore,  l<ecome  fixed.  The 
American  i>ison  was  allowed  to  become  e.xtinct, 
not  b«rcause  he  would  not  ha\e  lucomc  useful 
if  carefully  bred,  but  because  be  was  too  near 
like  common  cattle  to  repay  the  trouble  of  do- 
mestication. In  the  same  way  the  common  hen 
prevented  die  domesdcadon  of  the  prairie 
chicken,  hut  fortunately  no  real  rival  stood  in 
the  w-ay  of  that  truly  American  bird,  the 
tui  key. 

Titus  has  thremmatology  lost  much  valuable 
material,  but  notwithstanding  this  there  is  yet 
at  hand  awaiting  the  attention  of  the  master 
much  that  is  full  of  un9eveloped  possibilities, 

and  with  the  development  of  our  knowledge  of 
the  principles  underlyinii  heredity  and  varia- 
tion great  improvements  in  methods  of  brcod* 
ing  may  be  confidently  expected. 

EVCENB  DAtEMKOn, 

Dean  of  thf  Collegg  of  Agrieutturep  Unh/er- 

jity  of  iilmots. 

THRESHER  SHARK,  or  FOX  SHARK, 

a  well-known  shark  (Alopias  ^mlpcs),  with  n 
short  conical  snout  and  less  formidable  jaws 
that!  the  white  sh.nk  The  upper  lobe  of  the 
tail  fin  is  verv  clun-ated,  being  nearly  equal 
in  length  to  the  n  -t  of  the  body,  and  is  used 
as  a  weapon  by  which  this  shark  is  able  to  Icill 
or  disable  many  fishes  in  a  school,  when  he 

rus!i!  ^  itito  the  mid^t  of  tlie  crowd  and  lays 
al  rnit  him.  Tail  included,  the  thresher  attains 
a  length  of  13  feet  It  inhabits  the  Atlantic 
and  the  Mediterranean. 
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THRBSHING  MACHINB8.  See  "PAau 
Machinlky 

THRIFT,  a  stcmlcss  fleshy  herb  (Slatice 
armaria)  of  the  seacoasts  of  the  world.  It 
has  tuficd  rosettes  of  linear  leaves  with  oo 
pcrceptihle  diflereoce  between  blade  and  petiole 
and  white,  pink  or  pnrple  five>parted  flowers, 
with  clawed  petals.  Thest  blossoms  arc  nearly 
or  qtiifc  sessile  in  (*f)mp;irt  hcad^  tcnniiiatniK 
an  almost  naked  scape,  and  are  suhtcndtd  tiy 
In  nu  n,  <ir\  l>r.icts,  the  two  lowest  rcflcxed,  and 
partly  utiited  into  a  sheath.  Thrift  is  otherwise 
known  as  sca-pink  or  lady's  cushion,  and  is 
occ3«:ilrIlaI^^  culti's  at'  ii  fnr  flower-borders. 

THRING,  Edward,  English  schoolmaster 
and  author:  li.  .Mford.  Somersetshire,  2S)  Nov. 
1821;  d.  22  Oct.  1^.  He  was  educated  at 
Eton  and  King's  College.  CanbndgCi  and  after 
taking  holy  orders  and  setving  as  curate  at 
Gloucester  and  elsewhere,  hi  t8S3  was  ap- 
pointed head  niasti  r  uf  I'fjpiiitrliam  Srliool 
From  an  institution  run  (knvii  in  iltu  icncy  and 
rt  piit.ititm  lir  mull  It  iiiu'  cf  the  tualtliiest,  best 
equipped  and  HounshtnK  public  schools  of  Eng- 
land. No  schoolmaster  «ncc  -Arnold  was  more 
successful  in  imiirinting  on  the  characters  of 
his  pupils  a  high  ideal  of  duty  as  the  great 
end  of  life.  His  own  earnestness  and  honesty, 
his  firm  discipline  and  stem  denunciation  of 
cowardice  and  wrons  gave  character  and  repu- 
tation to  the  school.  Among  his  published 
works  arc  'Thoughts  on  Life  Science'  (IS*/')  ; 
•The  Theory  and  Practice  of  Teaching'  (1U83)  : 
'Upinngham  Sermons'  (1886);  <Poein»  and 
Translations'  (1887);  and  'Uppingham  and 
School  Songs  and  Borth  Lyrics'  (1887). 
Con'^nlt  r.nkin,  <A  Memory  of  Edward  Thring' 
(IWM);  Sknnc,  'Uppingh.im  by  the  Sea' 
(1878). 

THRIPS,  a  genus  of  minute  insects,  order 
Hcmijitcra,  sul)order  Homoflera,  closely  allied 
to  the  Aphidis  Thr\  arc  extremely  airilc  and 
seem  to  leap  rather  than  fly,  whence  the  corn- 
riiui  11  ime  "leaf -hopper.*  They  live  on  flowers, 
plants  an<l  under  the  bark  of  trees.  T.  cere- 
ahum  is  a  comnion  species,  scarcely  a  line  in 
length  or  in  extent  of  wing,  residing  in  the 
spathes  and  husks  of  cereals,  especially  wheat, 
to  which  it  is  most  injurious 

THROAT,  the  front  of  the  neck,  ituluding 
the  structures  below  the  chin  and  a!'u\e  the 
coilarbone.  and  atso^  Jiy  an  extended  usages 
the  pa^sa^e  from  the  mouth  to  the  stomacli 
( faUi  ' I'li'TMix  .iiul  crsophagus),  .nnd  the 
l)assaK;c  tfon*  tlit  inuuth  to  the  lung'?  (larynx 
and  trachea  or  windpipe),  these  l  iini-:  fhi  pas- 
saK<^s  for  food  and  breath.  The  throat  and  its 
various  stmctures  are  subject  to  many  diseases, 
some  of  which  arc  among  the  most  difficult 
with  whidi  medicine  has  to  deaL  See  Non 
AW  TiiaoAT,  Disi  \<  ^  4 

THROMBOSIS,  ihe  iorniatton  or  devel- 
opnu.ii  I  •  1  thrombus  (q.v.)  in  the  heart, 
l>lood<vesa«,la.  lymphatics  or  other  ducts.  It  is 
essentially  the  coagulation  of  fibrinogen  and  is 
CMtally  induced  liy  some  condition  which  rc- 
fard-i  tlic  llow  uf  the  Mood,  lymph,  etc.  such 
a>  rouLjliM*  ^s  or  other  structural  change  in  the 
linin.^  nitrnl  r.inr  of  a  vl-m!  or  the  presence  of 
some  f'Teiijn  1iod>  or  some  alteration  in  the 
constitution  of  the  blood.  I>mph.  etc  In  the 
heart  and  arteries  it  seldom  occurs  unless  tftcir 


litiins  membranes  are  roughened  or  their  Ma- 
cular tone  is  so  much  impaired  that  the  '  -K-t 
is  not  forcibly  and  readily  propelled  '  iim.r  . 
It  is  mo>t  frKjuiiit  in  mius.  where  the  ■: 
lation  is  ii.iturally  slow,  ,ind  it  rarely  i,N:tu7-  : 
rapiliaric-..    The  thrombi   formed  may  ikn^'x 
and  tiry  into  leather-like  miisri  or  c«ki->. 
fonniiii;  phlehoUtfas  (in  vchis)  or  soften  wmA 
I'C  aUsortjHBd  or  suppurate;  or  they  may  orxaa- 
i;!e.  as  after  the  ligaturing  of  an  artery  Sc^ 
of  the  causes  of  thrombosis  are    ^^'  aad> 
other  injuries,  inflammation   (stc  Fhltsij's. 
I'm  M.MA.si  \ ),  pressure  on  a  vesseL  failure  oi 
the  propelling  power  of  the  heart,  as  m  cs»r« 
of  marasmus  and  exhausting  diseases  Mkd 
terial  infection  of  the  blood  The  symMomt  «; 
thrombosis  are  those  of  the  arrest  of  the  nrr*- 
lation  and  difTcr  accordin.^  to  the  vessel  aiTn  :t>i 
They  include  p.4isivc  li> ptr junia,  veiiou?  ililiu- 
tion.    swelling    of    adjacen:    p^nt,.  ^langrr 
anasarca  of  an  extremity,  etc    The  trea&B«e£ 
varies  aceMding  to  the  seat  oC  the  affccbj^ 

Sec  PAin<)|f¥;Y 

THROMBUS,  in  anatomy,  a  plug  or  cl  » 
formed  in  a  vessel  and  partially   or  \ 
closing  it.   If  it  remains  at  its  place  of  onr< 
it  is  called  a  primary  thrombus;  if  it  K» 
grown  beyond  its  original  limits  it  is  a  profs- 
gated  thrombus;  carried  by  the  blood -currrrt 
from  a  distant  Mood  vessel  and  forced  irto  a 
smaller  one,  olKtructm;.;  the  rirrtilation.  it  '* 
comes   an   eml'olu>     .\    thriinlu-.    ii  -isi«t» 
coagulated  Abnn  entannlinK       its  meshes  r  - 
and  white  blood -corpuscles  or  of  coapuUttij 
lymph,  in  lymphatics,  and  the  term  has  ber^ 
applied  (milk  tiirombus).  to  an  aemmolat^  " 

of  fiirdlcd  milk  in  a  I.uti  fcrnin  Xu*<c.  TKrctr  ■ 
are  di>  114 united  Ly  various  u^nic-  .icrordiri' 
their  color,  causation,  shape,  etc  I  t  1;  •  r 
thrumhus  is  one  which  contains  no  pwscu 
or  is  composed  chiefly  of  leucocytes;  tt%^om 
colored  by  red  blood;  traimMlic  (mc  wlacft 
results  from  an  injury;  infective  one  ofiniii 
the  result  <:if  septic  nr  larTi-: ;  "  ..  nir. 
annular,  one  which  h  is  .in  opci-i:;^  Liircc^s 
its  centre,  tlie  circnin i erencc  being  attached  :? 
the  wall  of  the  vessel;  and  laminated  or  mwr-i. 
one  whose  substance  is  disposed  in  Liytrs.  mti-i 
may  differ  in  material.  'Thrombi,  if  smaO  sad 
remaining  at  the  point  of  origin,  may  4I0  ielr 
or  no  harm,  but  they  :\re  liable  to  <*t-{* 
away  .ind  to  become  <l.iii;:erous  emt<ol!  "* 
they  Mock  up  the  liinu  n  oi  a  \c->el  :he>"  r  ■ ' 
rise  to  pain  and  swelling  and  to  loss  01  ti^' 
tion  in  parts  of  the  body  more  or  less  rtmme 
bit  L-  TuiiOMm^is 

THRONE,  a  eh.Tir  of  >taic  or  superior 
oociijiRil  liy  a  ct  I  :'.:n,  bishop  or  other  -i*- 
nitarv.  The  modern  throne  is  usually  a  dccv- 
rateo  arm-chair  of  great  die:  raised  on  a  dm 
and  covered  with  a  canopy,  more  or  less  ecn*- 
mented.  Anciently  the  tliroQc  was  vrrr  Ae- 
rate; was  m.idc  i  f  marble,  decorated  ■» 
precious  stones,  .md  was  frequently  sup(c-!tH 
by  pillars  or  figures  representing  beasts  or 

THROOP,  Enos  Thompson,  .\erm 

jurist.  Kovernor  and  diplomat:  b  Johr^t.^rs. 
N   v..  21  Aug  17SJ;  .1.  Auburn.  N.  Y.  J  N  • 
1874     He   studied   l.iW  at  .\ll^n> 
there  IiCKan  a  life-long  friendship  wirh  \Li  t- 
Van  Burcn.   He  took  up  practioc  of  ki»  it 
Auburn  in  1807  where  nc  iooa 
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fife  as  postmaster  nnd  founty  clerk.  He  was 
elected  mimlicr  of  Congress  in  1814  and  in 
1823  appointed  circuit  judge.  It  fell  to  his  lot 
to  try  the  Morgan  abduction  case  and  his  serv- 
ice on  the  bench  gave  general  satisfaction. 
Yielding  lo  urgent  requ«|,  ht  resigned  to 
allow  ms  name  to  be  placed  on  the  State 
ticket  with  \'an  Rtiren  in  1^2S  and  on  the 
lattcr's  l>ecomirig  Secretary  of  State  to  Presi- 
dent JacJcson  in  March  IKi*'.  Throop  became 
Kovcmor  and  was  rt -ejected  the  foUowingr 
vtar.  Ht  fi  rvi  il  as  nava!  officer  at  the  port  of 
New  York,  1&33-38.  when  be  was  sent  by  Pre»- 
dent  Van  Buren  as  dtai)!]6Hfaflhires  to  the 
kingdnm  nf  the  Two  Sicilies  (N'aples).  Re- 
lieved from  this  post  on  the  election  of  Harri- 
son, he  spent  two  years  at  Paris  and  then  re- 
turned home  to  private  Ufc.  From  1847  to 
1857  he  brought  a  farm  of  800  acres  at  Kala- 
mazoo, Miclx,  to  bish  cultivation.  In  the  lat- 
ter year  he  retired  from  activity  to  his  former 
residence.  Willowbrook,  Auburn,  N.  Y.,  where 
with  his  nephew.  E.  T.  Throop  Martin,  and 
family  he  snared  the  friendship  of  Secretary 
Sew  arfl  and  entertained  such  prominent  visitors 
as  Washington  Irving,  Jenny  Lind  and  mem- 
bers of  the  diplomatic  corps  at  Wastiington. 

THROOP,  Montgomery  Hunt,  American 

jurist:  b.  Aiibnm.  N.  Y..  26  Jan.  1827;  d. 
Albany,  X.  Y..  11  Sept.  18Q2.  He  was  educated 
at  Hobart  Collece  in  184/i;  was  admitted  to  the 
bar  in  1848  and  practised  in  Utica  with  his 
uncle.  Ward  Hnnt  ( 18!^56),  aid  widi  Roscoe 
Conklitw  (1856-64).  He  removed  to  New 
York  Giy  in  1864;  was  appointed  commis- 
sioner to  revise  the  State  statutes  (1870")  ;  was 
chairman  of  the  commission  to  revise  the  Code 
of  Civil  Procedure  (1877)  and  removed  to 
Albany  in  1880  to  devote  himself  to  the  publi- 
cation of  law  books.  He  published  "The 
Future;  a  PoHtical  Essay>  (1864);  'ITie 
Validity  of  Verba!  Arguments*  (1870):  <The 
New  York  Justices  Manual  >  (1880);  ^^Digest 
of  Decisions  of  the  Supreme  Judicial  Court  of 
Massachusetts'  (1887);  ^Revised  Statutes  of 
New  York  State  >  (1888). 

THROOP,  Pa.,  borough  in  Lackawanna 
Countj^  near  Scrantoo,  and  served  by  the  New 
York,  Ontario  and  Westeni  and  the  Delaware, 

Lackaw  anna  and  W'estem  railroads.  Coal-min- 
ing li  the  chief  industry  and  there  is  also  a  silk 
mill  in  operation.    Pop.  5,133. 

THROOP  (troop)  POLYTECHNIC  IN- 
STITUTE, located  at  Pasadena,  Cal.   It  was 

founded  in  1891  by  Amos  G.  Throop  to  provide 
a  liberal  and  practical  education  for  both  sexes. 
It  is  entirely  non-sectarian,  the  charter  provid- 
ing that  a  majority  of  the  trustees  "shall  not 
belong  to  any  one  reliKi<^'iis  denomination."  Its 
organization  rompriscs  live  schools:  (1)  (he 
grammar  scli  ..];  (2)  the  academy;  (3)  the 
commercial  school;  (4)  the  normal  Mhool;  (5) 
the  college.  The  academy  ofFers  diree  courses, 
classical,  literary  and  scientific;  and  the  col- 
Icue  three  courses,  chiniistry,  electrical 
enjs'incering  and  natural  science,  all  leading  to 
the  degree  of  B,S.  Some  studies  in  each 
course  are  required,  and  some  elective. 
Throughout  the  grammar  and  high  school 
grades  manual  training  is  a  rcprular  part  of 
the  curriculum;  instruction  is  given  in  wood 
carving,  sloyd,  carpentering,  forging,  machine- 
shop  worl^  clay  modeling,  mechanical  and  f  reo- 
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hand  drawing,  scwintr  ar.f!  domestic  science. 
The  commercial  school  pruvide-  a  two  years* 
course;  and  the  normal  srli  i  I  three  two  years' 
courses  in  manual  training,  domestic  economy, 
free-hand  drawing  and  derigniag,  all  of 
Mhich  include  psyoiologjr,  pedsgogy  and  his- 
tory of  education.  There  is  also  a  summer 
school  of  art  and  manual  training,  dcsi'^ned 
mainly  for  teachers;  work  done  in  this  school  is 
credited  toward  a  normal  diploma  The  in- 
stitnte  (1904)  occupies  two  buildmgs.  Poly- 
technic Hall  and  East  HaU.  The  library  in 
1917  contained  7,000  volumes;  and  the  Pasadena 
Public  Library  is  also  open  to  Students.  The 
productive  funds  amounted  to  $600,000,  the 
students  numbered  154  and  the  instructors  38. 

THROSTLE,  a  Scotch  name,  like  «mavis» 

for  the  British  song-thrush  (q.v.). 

THRUSH,  a  bird  of  the  passerine  family 
Turdidce,  a  family  which  contains  some  of  the 
most  famiUar  and  attractive  birds,  and  most 
■  of  the  best  songsters  of  the  world.  They  are 
characteristically  but  not  entirely  miRratory. 
A  few  are  only  five  or  six  inches  in  length,  but 
the  American  robin  (q.v.),  eight  inches  is  a 
typical  form ;  and  most  of  them  are  elegant  in 
form  and  pleasingly  but  not  gaudily  colored. 
The  thrushes  are  divisible  into  five  subfamilies. 
The  thrushes  proper  {Turdi»<r)  are  represented 
by  such  familiar  forms  as  the  .American  blue- 
bird, robin,  woodthrnsh,  shy  northern  hermit 
and  olive-backed  thrushes,  noted  for  their 
richly  melodious  songs,  the  English  blackbird, 
song-thrush,  missel-thrush  and  fieldfare,  besides 
the  nightingale,  robin-redbreast,  hedcrsparrow 
and  many  related  forms  in  other  pans  of  the 
world,  most  of  which  are  elsewhere  described 
under  their  iiame>i.  Three  American  thrushes 
of  this  group  call  for  brief  mention,  namely,  the 
hermit  thrush  (flylacichia  fallasit),  which  is 
migrant  through  the  Eastern  States,  breeding 
in  the  far  north,  and  is  noted  for  its  grand 
song,  which  has  been  said  to  express  *serene 
religious  beatitude" ;  the  olive-back  or  Swain- 
son's  thrush  {Ilyloctchla  ustnlata),  distin- 
guished by  the  olive  tint  of  iis  upper  parts, 
and  also  a  sweet-voiced  emigrant;  and  the 
tawny  thrush  (see  Vferv),  In  all  of  these  the 
young  are  spotted  although  the  adults  may  be 
uniformly  colored. 

The  second  subfamily  is  composed  of  the 
genera  Afyiodi-i-trs  and  Ctchlof^ris.  The  third 
contains  the  Old  W  orld  warMi  r>  ( Sy/t  ii«fr ) , 
fantails,  kinglets  (qq.v.)  and  the  like;  the 
fourth  {Polioptilinee),  the  gnat-catchers  (q.v.); 
and  the  fifth  {Mimkut),  the  mocking-birds, 
thrashers  (qq.v.)  and  related  forms,  many  of 
which  seem  to  imitate  other  birds,  compo.-.ing 
their  own  songs  out  of  a  medley  of  other  notes, 
although  the  report  of  this  tendency  has  usu.iily 
been  exaggerated;  this  last  subfamily  is  liy  the 
most  modern  ornithologists  separated  from  the 
thrushes  and  put  with  the  wrens.  Consult 
Evans,  <Biids>  (New  York  1901). 

THRUSH,  a  form  of  parasitic  stomatitis, 
due  to  the  presence  in  tne  mouth  of  the 
thrush-fungus,  white-moutte  or  spnic.  (See 
Mouth).  The  disease  usually  occurs  in  in- 
fants, but  may  appear  later  in  life,  even  in  old 
age,  in  association  with  some  severe  acute  ill- 
ness or  some  wasting  disease,  as  pulmonary 
tobcrcotoflis.  The  patches  of  thnisb  (techm- 
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calty  apbtlue)  an  most  ooouiionly  fonnd  on 
the  dortam  and  edges  of  the  toninic.  on  Ae 

hard  palaJc  and  on  the  inside  of  tnc  lips  and 
checks,  and  resemble  curdled  niilk.  Allluiugh 
the  fungus  may  enter  and  even  l>c  formed  in  a 
healthy  mouth,  it  will  not  tluuri^h  there.  In- 
flammation or  other  abnormal  condition  of  the 
mucous  surface,  and  acid  secretions,  cause  it 
to  grow  and  develop.  Thrush  nuy  be  propa- 
gated bgr  contagioo.  and  in  some  instittttion»  is 
at  times  almost  endemic.  It  may  be  conveyed 
from  one  labc  to  another  throtiK'h  an  infected 
nipple  of  a  luirsc.  or  by  mtans  of  infected 
spoons,  |i'<  iliiii.:  !  (-itl<  s,  f  .1%,  etc.  Tsually  the 
mucous  nitmbraiic  of  llic  mouth  uniUrlyiiii;  the 
futigous  patches  is  of  a  bright  or  h\id  red,  but 
when  the  system  of  the  patient  is  much  deie- 
rioralcd,  and  the  n^Cdium  has  penetrated 
deeply,  shallow  itlccrations  may  result  Some- 
times the  fungus  of  thrush  is  found  in  diphthe- 
ritic membranes.  Any  doubt  as  to  the  nature  of 
white  paicbes  in  the  m<aith  should  be  settled  by 
a  nucroxopic  examination. 

Of  itself  thrush  is  not  dangerous,  but  it  is 
usually  significant  of  a  detenorated  state  of 
health.  Occurring  in  apparently  healthy  chil- 
dren, it  lasts  but  a  few  days ;  in  chiklren  having 
gastro-tntcstinal  catarrh  and  diarrh<ea,  and  who 
arc  jnuch  debilitated,  it  may  last  for  weeks, 
fresh  spots  appearing  as  others  vanish.  The 
redness  and  excoriation  around  the  anus  and 
adjacent  skin  of  ii.i.n.is  so  atTected  is  vul^jarly 
regarded  as  an  indication  that  the  "thrush  has 
run  through  the  patient,*  and  if  the  mouth 
condition  Im  inuwoved  it  is  considered  a  favor- 
aUe  sign.  While  the  thrush-fungus  has  l)ccn 
found  in  the  cesophagtis^  and  even  lower  in  the 
alimentary  canal,  there  is  no  reason  to  believe 
tb.il  it  is  the  cause  of  ibe  redness  and  excori.i- 
tioii  above  referred  to,  which  are  rathtr  iluc 
to  a  superhcial  dermatitis  resulting  from  an  ex- 
cess of  Starchy  food  and  a  vitiated  blood  state. 

Strict  attention  to  diet  is  necessary  in  treat- 
ment; diminish  the  amount  of  sugar  and  starchy 
food,  and  give  milk  and  lime-water.  The 
mouth  must  be  kept  clean,  and  the  chance  of 
addily  diminished  bv  dilute  alkaline  fliiir\^.  such 
as  limcwatcr  or  \'icby.  A  solution  of  bor.»\ 
and  glyct  rine,  <ir  of  sulpbite  of  sodium,  should 
be  frc«incnt!>  spr.t\ed  iipi'U  the  p. itches  or  ap- 
plied with  the  finger,  covered  with  soft  cloth. 
The  general  health  is  to  be  maintained  by 
tonics,  Iwgieidc  measures  and  relief  of  dcbili- 
tatiag  aiunents. 

THRUSH,  in  vrlrrinary  surgery,  a  diseased 
condition  of  the  frot;  "f  the  horse's  foot  ap- 
pearing as  a  severe  and  acttte  inflammation, 
which  usual!/  nrooceds  to  ukeratioo,  and  which 
is  aecompanieif  by  a  fetid  discharge.  It  is  most 
frcqucntlv  seen  in  horses  of  unsound  constitu- 
tion, and  e->pecially  appears  in  <itaMe^«  where 
draitiav;e  and  cleaidiness  are  ditnuni  Tin* 
b<>-i  .it»p!icalion  for  it  1-  mineral  lar  I  alomel 
dre--ing  is  to  b<"  sllll^tlIuIed  for  the  tar  in 
severe  ami  intractable  cases,  and  ulcerated  and 
loose  parts  oT  the  frog  arc  to  be  carefully  re- 
moved.  Consult  *  Report  on  Diseases  of  the 
Horse'  <T*nited  States  Bureau  of  Animal  In* 
dustry,  W  ..-bit'vTtnn  I'^'in 

THRUST  FAULT.    Sr.  Fmtlt. 

THRUSTON.  Lucy  Meacham,  American 
novelist:  b.  King  and  Qurcn  County,  Va.,  29 


March  1862.  She  was  nadoatcd  from  the 
Marybmd  State  Normal  School  In  1880.  and 

was  married  to  Juhus  Thruston  in  1887  She 
has  published  'Mistress  Brent'  <1Q01)  ;  'A  r,,rt 
of  \  irKitii  i'  (1^2)  :  'Jack  .and  His  Island' 
d'XL');  'Where  the  Tide  Comes  In'  (l'»4); 
'Cilled  to  the  Field*  (190.)  ;  'Jeni-'cr'  (1907); 
'The  Hea\ens  of  ihe  I  nexpcrtrd'  ( I'JIO) 

THUCYDIDES,  thii-sid  i  diz.  Greek  his- 
torian l>.  .\ttica,  attout  46()  ii  c  ;  d.  about  400 
B.C  His  father's  name  was  Olorus,  his  moth- 
er's Hegesipyle.  He  possessed  gold  mines  in 
Thrace  opposite  the  island  of  Thasos,  and  was 
in  consequence  one  of  the  richest  and  most  t»> 
tluential  men  in  Thnce.  In  431  ac  the  Pcl> 
oponnesian  War,  which  forms  the  subject  of 
his  work,  w.is  begun  In  AM)  the  plague  broke 
out  in  Athens.  Thuc\iHdes  took  it,  but  recov- 
ered, and  in  424  11c.  commanded  a  Hi-iad-or. 
of  seven  ships  at  Thasos.  The  Spartan  gen- 
eral Hrasidas  l>esieged  Amphipolis,  and  Eucles. 
who  commanded  in  that  important  post,  scat 
to  Tbucydides  for  aid.  Thttcydidca  nmde  al 
haste  in  preparing  to  answer  lac  snauamM,  aad 
seems  to  have  tned  his  private  means  to  for- 
ward his  c(|iiipmcnt.  but  Brasidis,  apprcher^ut 
of  the  approaching  relief,  otTered  tavorabk 
terms  to  tuclcs,  which  were  accepted,  and 
Thucydidcs  only  arri\cd  the  day  after  the  ^ur- 
render.  Yet  he  was  in  time  to  save  Kion  from 
falling  into  the  hands  of  the  enemies.  U  heihcr 
this  transaction  led  to  the  banishment  of  TImi* 
cydides,  or  whathcr  be  exiled  himsdf  to  eeeapc 
deaUi  as  its  probable  consequence,  is  not  ksmwn; 
!>nt  from  this  time  he  became  an  exile,  and  the 
duration  of  his  e.\ile.  according  to  hi*-  own  ac- 
count, was  J()  years  Before  the  conclu-ion  of 
thi-  term  the  war  terminated  (404  DC  ).  and  all 
political  eviles  were  permitted  to  return  Tbn- 
cydides  returned  to  Athens  in  the  fidlowir^ 
year;  and  met  a  viokat  death  a  year  or  two 
later,  but  at  what  exact  tim^  and  whether  ia 
Thrace  or  Adicns.  is  not  known.  DnrW  his 
exile  he  remained  close  to  the  theatre  oT  rh< 
war,  of  which  he  was  a  fhligeni  observer,  ind 
as  he  could  not  rcmam  in  the  Athenian  di-imin- 
ion  he  may  have  passed  this  neriod  of  his  iife, 
or  the  greater  part  of  it  within  the  domains  of 
the  Spartan  alliance.  It  is  also  probable  that 
he  visited  Sicily  and  southern  Italy.  His  hi>- 
tenr  consista  of  eight  books,  the  last  of  whidi 
Afters  from  the  odwra  in  containing  none  of 
the  political  spu  chef  sAich  form  so  ^Tik  -  a 
feature  of  the  rest,  and  is  also  general!)  sup- 
posed to  be  inferior  to  them  in  style.  Hence  it 
has  been  thought  by  \arious  critics  to  be  the 
work  of  a  different  author,  of  Xrnophon.  of 
Theopompus,  or  of  a  daughter  of  Thnrvdidrs: 
but  it  is  more  probable  that  n  1^  the  author's 
own  without  his  final  revision.  The  history  it 
incomplete,  the  8lh  book  stopping  ahniptly  in 
the  middle  of  the  2!st  year  of  the  war  A»  a 
histuri.iu  Thucydidc^  holds  the  forcmcst  plice. 
He  uas  p.iinstaking  and  indefatigaMe  in  ro!- 
iccling  and  sifting  facts,  brief  and  ter^e  tn 
narrating  them.  His  stvlc  is  full  of  dignity  and 
replete  with  condensed  meaning  It  is.  how- 
ever, sometimes  harsh  and  obscure  from  mee- 
condens.ition.  He  is  unsurpassed  in  the  power 
of  analyzing  character  and  action,  of  tracing 
c\ents  In  their  causes,  of  appreciating  thr  m<y- 
lives  of  individual  agents  and  of  corebininc  m 
their  just  relations  all  the  threads  of  the  tw- 
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sled  web  of  history,  and  hit  work  has  bcca 
styled  the  *9tatesnian's  Handbook.*  It  is  to 

the  superiority  and  impartiaUty  of  his  judg- 
ment ihai  he  owed  the  power  of  producing  a 
work  which  should  he,  as  he  hini-.il:'  -^aid.  a 
possession  for  posterity.  Among  the  most  val- 
uahlc  editions  of  Thucydides  are  those  of 
fickker  (3  vols.,  Berlin  1821) ;  Classen  (8  voU, 
Beriin  1862-78);  Poppo  (1821-58);  and  StaU 
(1873-74).  There  arc  English  translations  by 
Dale  (Bohn  Classical  Library),  and  BLtijamin 
Jowcit  (with  introduction  and  historical  notes, 
2  vols..  London  1881;  Boston  1883).  Consult 
Bury,  J.  B.,  'Ancient  Greek  Historians*  (New 
York  1909);  Cornford.  F.  M.,  <Thucydidcs 
Mythohistoricus'  (ib.  1907);  Grundy,  G.  ii., 
'lliocvdides  and  the  History  of  his  Age*  (Lon- 
don 1911),  also  standard  histories  of  Greece. 

THUGS,  or  THA08,  a  vast  fraternity  of 
imrdems  that  formerly  existed  in  India  until 
the  British  government  undertook  to  crush  it 

out  in  the  early  '.W  of  the  lOth  century.  The 
practitioners  of  Thuggee  claimed  to  be  a  re- 
ligious sect  devoted  to  the  goddess  Kali,  or 
Dcve  or  Bhowanee,  as  she  was  indifferently 
called.  Composed  of  Mohammedan*  and 
Hindus  —  mostly  the  former  —  the  Thugs  com- 
bined robbery  with  assassination ;  they  strangled 
their  victims  and  interred  the  bodies.  Thcv 
operated  in  companies  of  from  two  to  200, 
with  scouts,  "invciglcrs,"  apprentices  and  pro- 
fessional stran^lcrs.  Some  believe  that  the 
organization  dates  back  to  the  days  of  Alex- 
ander or  even  Xerxes;  but  more  probably  it 
originated  with  the  wild  camp-followers  and 
plunderers  who  followed  the  Moslem  armies  of 
conquest.  The  craft  was  hereditary;  its  fol- 
lowers were  divided  into  Burkas,  or  persons 
fully  instructed  in  the  art,  and  Kulxjolas,  or 
novices.  They  were  Hrst  emplovcd  as  scuuis, 
then  as  Sextons,  then  as  vhtimsccas  or  holders 
of  hand^  and  lastly  as  l;hu:-.oics  or  Burkas. 
The  novice  became  a  chcyia  or  disciple  to  a 
high  priest  of  the  cult,  a  gooroo,  who  con- 
ferred the  rank  or  ordination  upon  the  qu.ili- 
fied  student.  The  Thugs  traveled  ali-HL'  <hc 
roads  as  traders  or  pilgrims,  or  as  Si  ixiy-  s(  i  k- 
ing or  returning  from  service.  Sonu nines  one 
ottheir  number  figured  as  a  rajah  with  a  large 
retinue  of  followers.  Scouts  gathered  informa- 
tion about  travelers,  and  "inveiglers"  wormed 
themselves  into  the  confidence  of  their  intended 
victims.  The  crimes  were  usually  committed 
when  all  were  encamped,  and  two  Thugs  were 
appointed  to  each  person  to  be  murdered.  Oc- 
casions have  been  known  where  as  many  as  ftO 
persons  were  strangled  in  one  party.  The  rules 
of  the  Thugs  forbade  the  Idmng  of  women, 
fakirs,  musicians,  dancers,  sweepers,  oil- 
vendors,  carpenters,  blacksmiths,  maimed  and 
leprous  pcrson>.  and  Ganges  water-carriers. 
Despite  the  prohibitions,  however,  women  were 
frequently  siraiiK-'cil  They  did  not  mtirdcr 
white  people  on  account  of  investigations  ac- 
companied by  punishment  that  would  surely 
result.  This  circumstance  accounts  for  the  fact 
that,  although  Thuggee  was  known  to  exist  In 
the  16th  ccntur\',  it  was  not  partially  unravelled 
till  about  181^.  At  that  lime  there  were  at 
least  10.000  Thugs  plying  their  hideous  ti:ult  ; 
M'me  .30,000  natives  vanished  annually,  leaving 
trace  behind.  In  the  midst  of  this  reign  of 
terror  a  savior  suddenly  appeared  in  the  per- 


MO  of  Captain  (afterward  Maj.-Gcn.  Sir  Wil- 
Kam)  Sleeman,  a  jimior  official  in  the  service 

of  the  East  India  Company.  He  began  Thug- 
hunting  in  1830,  with  the  title  of  'Hleneral 
Superintendent  of  Operations  a^inst  Thuggee,* 
conferred  on  him  by  Lord  William  Bcntinck. 
An  Irishman,  Molony,  had  captured  a  rOVing 
band  of  115  Thugs  in  1823.  while  another  gang 
was  seized  in  1826.  Within  five  years  Sleeman 
had  thousands  of  them  in  prison;  20  Thugs 
confessed  to  him  that  they  had  participated  in 
5.120  murders;  one,  Buliram.  who  had  been  a 
stranglcr  for  40  years,  had  '^31  murders  to  his 
discredit;  Kamzan  had  604,  and  Futty  Khan 
.■^08.  Sleeman  brx)ke  the  back  of  the  organiza- 
tion. Up  to  October  1835  no  fewer  than  1,562 
Thugs  had  been  committed;  382  were  hanged 
and  9S6  transported  or  imprisoned  for  life.  As 
a  sect  they  no  longer  exist,  though  isolated 
cases  still  occur.  Consult  the  annual  'Reports 
on  the  working  of  the  Thagi  and  Dakaiti  De- 
partment of  the  Indian  Government,'  from 
i860:  'Ramaseeana:  a  Vocabulary  of  the 
pccituar  languafl^  used  by  the  Thugs*  (Cal- 
cutta 1836);  Quarterly  Review,  January  1857 
and  October  1901;  Hutton's  'Thugs  and 
Dacoits*  (London  1857)  ;  Mcadows-Ta> lor, 
'Confessions  of  a  Thiig'  (London  1879)  ;  Slee- 
man, Sir  \\'.,  'The  Thugs  or  Phansigars  of 
India*_  (Philadelphia  1839);  and  the  Same 
author's  'Report  on  the  Depredations  com- 
mitted by  the  Thug  Gangs  of  Upper  and  (An- 
tral India*  (Calcutta  1840)  and  Rambles  and 
Recollections  of  an  Indian  Official*  (London 
18-W;  new  ed..  August  1915);  Sue^  Ettgen«b 
'The  Wandering  Jew'  flS44^5). 

Hi  .VRi  F.  K1.F.IX, 
Editorial  Stnff  of  The  Americana. 

THULE,  thu'le  (Greek.  Otrf;^),  a  name 
given  by  the  ancients  to  an  i-lan  l  or  group  of 
islands  in  the  ocean  to  the  northwest  of  Europe. 
It  was  thought  to  be  the  northernmost  inhabited 
region  of  the  earth.  It  is  believed  to  have 
been  the  Shetland  Islands,  though  some  have 
identified  it  with  Iceland,  and  ojhers  with  both 
Norway  and  Jutland.  The  term  "ultima 
Tlinle"  was  u^cfl  1)V  the  Rom;i- ^  whenever 
retercncc  was  made  to  the  farthest  distant  un- 
known land. 

THULITE,  a  rose^ak  variely  of  the 

mineral  xoisiie  (q.v  ). 

THULSTRUP,  Thure  de,  American  arHstt 
b.  Sweden,  184&  Graduated  from  the  N'ational 
Military  Academy  at  Stockholm,  he  entered  the 
Swedish  army  in  1865;  served  in  the  Franco- 
Prussian  W  ar  and  was  present  at  Ixith  battles 
of  Lyons.  He  served  also  in  Algeria  as  an 
officer  in  the  French  army.  After  studying 
drawing  in  Paris  he  went  to  Canada,  later  com- 
ing to  the  United  Sutes.  In  1872  he  joined  the 
staff  of  the  Graphic  as  illustrator;  was  con- 
nected with  the  Frank  Leslie  publishinp  house 
in  the  same  capacity  from  1876  to  1880;  when 
he  entered  the  ernplov  of  Harper  Brothers.  He 
is  especially  well  known  as  a  military  and  his- 
torical illustrator. 

THUMANN,  too'nian.  Paul,  German 
painter:  b.  Tsch.»ckv<lorf ,  Brandenburg,  5  (^ct. 
18.U:  d.  I'HIH.  He  was  a  student  in  tile 
.^r.^(^emv  of  Berlin  from  1853  to  1855  and  sub- 
se(|uemiy  worked  under  JnKns  Hnbner  in 
Dresden  till  the  year  1860l  At  Weimar  he  stod- 
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ied  wilb  Ferdinand  Pauwcis  and  in  1866  was 
appointed  professor  in  the  art  school  of  that 
oty.  From  1875  to  1887  he  filled  the  duuct  of 
professor  in  tbe  Art  Academy  of  Berlin.  He 

was  mainly  occupied  in  the  illustration  of 
Aucrbach's  'Kalendcr';  Goethe's  '  Dichtung 
und  Wahrluu  ;  Tennyson's  'Enoch  Aidui'; 
Chamisso*  Morks.  and  Heine's  "BikH  <icr 
Liedcr,*  etc.  His  success  in  this  work  was  due 
to  the  powerful  drawing,  thouKhi fulness,  and 
genuine  feeling  which  dttncterized  his  style; 
yet  latterly  be  lapsed  into  a  certain  aickly  scatt- 
tncntality  and  fnvoliiy  of  treatment  wnich  in- 
jured the  reputariurt  w.  n  by  his  early  profiuc- 
tions.  Among  his  pauuiiigs  the  Iw-st  itc  tuc 
c.iii\.tses  which  illustrate  the  1  u  -t  I.utlur. 
exccDied  for  the  castle  of  W^i  iliurg.  '  Tlie 
Wedding  of  Luiher';  'The  Return  ot  Hermann 
irom  the  Battle  ol  Tcutoburg  Forest';  and 
*The  Three  Pates.' 

THUN,  toon,  Switzerland,  (I)  a  !akc  in 
the  canton  of  licrn.  10  miles  long  by  tWf)  miles 
broad.  Its  surface  >  •>  i  r  1,800  feet  above  sca- 
levcl  and  its  iTe^itest  depth  712  feel.  It  forms 
the  outlet  ol  the  Aar,  which  leaves  it  at  the 
northwests  The  lake  is  enclosed  bv  gentle 
slopes,  covered  with  vitlas  and  orcharos.  except 
beyond  Sigriswyl,  where  the  north  hank  is 
more  precipitous.  The  scenery  is  idyllic. 
Fish  are  pl>iitii  il,  espcciallv  eels,  carp,  pike, 
etc.  Ste.tmers  run  from  Thun  to  Intcrlaken, 
and  an  old  road  follows  the  coast  toward  the 
south,  a  new  one  toward  the  north.  The  im- 
portant towns  along  the  banks  are  Oberhofcn 
(health  resort),  Spiex  and  SinunerthaL  The 
first  steamer  on  the  lake  was  launched  in  1835. 
(2)  The  town  of  Thun  in  the  canton  of  Bern 
is  one  mile  distant,  and  is  the  station  for 
travelers  touring  the  Bernese  Obcrland  !•  is 
the  principal  military  arsenal  of  Switiciiand 
and  here  is  li>catcd  a  military  institution  for 
army  f  rt'icers.  The  noieworthv  buildinRs  are 
ihc  iluc  church  and  the  old  12th  century 
ca»tle.  The  manufacture  of  bricka  and  pottery 
forms  the  main  industry.  Thun  was  ttie  capital 
f.f  tu  <  cTon  of  Obcrland  of  the  Helvetian  Re- 
public {17'}&-IS02).  Pop. 

THUN  DBS.   See  LicfrTNiKC  Ain>  Ligbt^ 

HlKC-K'>r>« 

THUNDER-BIKD,  an  imajnnarj-  bird 
occurring  in  the  mvIho^>g^  nf  rac«s  of  low  cul- 
ture, and  pcrsonif\ing  tiiumler  or  its  cause. 
Among  the  Canbs,  Brazilians,  AlK'ciikins  and 
various  other  North  American  indtan.s  and 
among  the  Karens  of  Siam,  the  South  African 
Bechuanas  und  Basntui,  ar  ^  .  'hi  •  ri' 'i::incs, 
thtrr  are  legends  of  a    lla^»^»iiiK  lla>Iiing 

tl  1.  r-bird.  which  seem  to  iratT-iatc  into  myth 

the  ihixighi  ol  ihuiuler  and  hghtiiing  dciifCcnd- 
inK  from  the  upper  n-^'ions  of  the  air.  the  home 
of  the  caK'Ie  aii<f  ;V      i  '*  tc, 

THUNDER  CLOUD,  Mohawk  Indi.in 
chief  and  arm\  scout  1>  (\iitirhni' h.h,  Coiiula, 
alK.ut  IX v.;  d.  K.K-h(vi«r,  \  Y  .  I'Mo  Hf  U- 
Came  noted  durini;  ib>  Indian  tf  iil  U  ^  (1^72- 
7f*)  and  rendered  valu.iMc  as-i>i.«"' 'he 
I'nited  States  army.  i>ciii>.'  ..n«.-  .  i  1.  l  - 
helped  to  capture  Chief  lied  Qoud.  iu  avii 
life  he  1>eramc  celebrated  as  an  artist's  model 
and  p<'-t.l  \>>T  the  li-iidiiik'  punter'-  -  f  Ituii.oi* 
Mid  ludiut  stencs.    Frederick  KcuunKlou  UM-d 

hi»  frequently  and  be  appears  in  various  his- 


torical groups  in  the  capilol  at  Saint  Pani. 
Minn.,  Uie  work  of  Uillci  and  <itbers  Hit 
bead  appears  on  the  gold  coin  of  the  L'micd 
States  for  which  Victor  Brenner  selected  bu 

pri  vfitiv 

THUNDERBOLT,  Thc^  «  comedy  in  four 

acts,  by  Sir  Arthur  Wtiifr  Ptnero,  represents  Ae 

mature  work  of  one  of  the  most  skilful  r.f  rnr- 
temporary  Rnglish  dramatists.  In  il  he  di-- 
cards  most  of  the  theatrical  conventions  which 
constitute  the  common  stock  in  trade  of  fbr  . 
playwright's  craft  and  which  he  knows  hnw 
to  use  with  consummate  case  and  dexterity  Ht 
himself  modestly  desrrifx-s  'The  Thunderbolt' 
as  *an  episode  in  the  historv  of  a  provincial 
family.*  We  are  introduced  in  the  first  act 
into  a  family  conclave  of  the  Xfonimores. 
Edw.it (!.  thr  only  member  who  has  achieved 
Wralili.  lies  lieail  tif-lairs.  He  u  ,i>  .i  hii  hf)or 
and  aiihi'imh  lie  h.nt  Ijcen  estranged  irotn  hit 
brothers  an.!  sifter  i'>r  many  year*,  ihrr  art 
bis  "next  of  kin"  and  presumably  hts  bcink 
for,  to  their  delighted  surprise,  he  fa*  ap> 
parratly  left  no  will  nor  made  any  pmvistnn 
whatever  for  the  vonng  woman  who  is  koowr 
to  lu  hi--  'lauL'bier  ,ind  whom  hi-  h:i<  c'.  •rated 
and  siippi  rtvd  Livishly  and  ailci iionairiy  The 
react;oii-  the  various  memlier*  of  the  famth 
to  this  situation  as  it  d'  v.  "np*  are  portrayed 
witib  a  ruthless  trmh  ;,ti(l  Mmphcity  wmh 
remind  one  rather  ot  Balsac  than  of  the  atNhot 
of  < Sweet  Lavender.  >  *The  Macistrate*  ani 
'The  Second  Mrs.  Tanquerav  '  One  ferU  tht 
influence  of  the  conversational  plav  of  Shaw 
and  Ciranviile  Barker  bnt  in  'The  Thnndertiolt' 
it  is  real  talk  of  «iiiite  ordinar>-  people,  alwiv* 
forwarding  the  movemrni  of  the  drama,  ne^er 
halting  it  for  philosophical  discussion  or  bni> 
liant  momriogue.  Pinero  is  ao  enamored  of  his 
new  realistic  method  that  he  sacrifice*  to  ii 
the  opportttnify  of  an  cffecttYC  ■curtain*  in  the 
third  act.  The  family  is  aimin  in  connril  and 
the  thtinderholt  has  fallen :  there  teas  a  will 
leaNTnsr  cvervthing  to  the  datiehter,  Helen. 
Thaddens.  having  just  been  forced  to  coutesi 
that   it  was  hi*  wife,  not  himself,  who  had 

found  and  destroyed  this  will,  flings  out  of 
the  room  with  a  fratrtle  httt  foiile  9V^^  to  ikt 
family  and  the  lawyers:  "Oh,  mv  T  Jpi  me 
get  her  away'  .  .  .  Don't  yon  harm  a  hair 
of  her  held'  Don't  vou  touch  her'  She's  been 
a  S'od  wife  to  mc^*  Instead  of  entiin*;  rhr 
scene  on  this  .knant  note.  Pinero  makes  us 
linger  to  watch  the  caaspeiated  family  (toarrd 
and  lament  over  the  money  thev  see  sfippiog 
llituiiis'h  iheir  greedy  fingers.  Bt"  ^  -  f dy  ir.d 
selfish  and  petty  as  they  arc,  iiik>  atc  ^  err 
human,  and  Jatncs'  frank  statement  in  the  las* 
act  ot  what  the  mono  reallv  meatu  to  ilucm 
reconciles  one  to  ihc  solution  by  which  ^Acy 
alt  t^et  a  share,  althoutch  Helen's  nugnanumty 
i>  perhaps  the  lean  natural  thing  in  the  play 
She  i»  not  a  very  appealing  heroine  and  iJl 
ilie  (iiluT  characiti-  arc  people  one  wouM  avvsd 
if  pi>>jiMr  in  real  life.  There  is  no  lo\e  tn> 
icn  -t.  ru>  -t  X  problem,  no  fun.  and  but  li!tle 
action.  Ill  yiew  oi  the  lack  of  these  elemen:* 
of  pupuiar  appeal  tt  ifr  ooi  surpnsuifi  that  '  The 
Thunderhiilt*  has  not  been  one  ol  Ptarto's 
conspicuous  McceSMS  on  the  stage  bnt  to  the 
real  lover  of  the  drama  and  to  the  stodeni  of 
hie,  it  is  hii  ntoM  iroporuni  play.  It  «a»  int 
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prodiircd  in  London  in  1908  and  was  presented 
at  the  New  Theatre,  New  York,  in  1910. 

Graci:  K.  Robinson. 

THUNDERING  LEGION.   See  Leciok, 

The  THUNU£Ki.\ii. 

THUNBN,  tu'nen,  Johann  Heinrich  von, 
German  economist:  b.  OTdenbttrK,  1783;  jl  1850. 
He  received  a  thorough  education  in  aginctiltnre 

and  also  studied  at  GiittiiiRcn.  Tn  1810  he 
bought  an  estate  in  Mccklcnbur^-Srhwcrin, 
which  he  (ievcloped  into  a  nK)drl  farm.  lie  is 
known  now  principally  for  the  economic  views 
expressed  in  <Der  isolirte  Staat  in  Beziehung 
auf  Landwirtschaft  und  Nationalokonomie' 
(3  vols..  1820-63).  In  this  work  he  sets  down 
simple  premises  in  regard  tn  wages  and  land, 
production,  markets,  etc.  His  law  of  wages 
has  found  favor  amon^r  more  recent  economists. 
Consult  Palgravc,  '  I)ictionar>'  of  Political 
Economy*  (3  vols.,  London  1809)  ;  and  Schu- 
nachcr,  H.,  <J.  H.  von  Thiinen,  ein  Forscher- 
lcben>  (2d  ed..  Rottodr  1883). 

THURBER,  George,  American  naturalist 
and  writer:  b.  Providence,  R.  I.,  2  Sept.  1821; 
d.  Passaic,  N.  J.,  2  April  1890.  He  was  edu- 
cated at  the  classical  and  engineering  school  at 
Proivtdaice;  he  became  a  pharmacist  and  a  Icc- 
tnrer  on  chemistry,  finallv  st  curijii;  an  appoint- 
ment (1850)  with  the  commLsisiun  to  settle  the 
boundary  between  ihe  United  States  and 
Mexico.  He  made  an  important  collection  of 
plants  u;ui    n  his  return  to  Providence  was 

B'ven  the  degree  of  A.M.  by  Brown  University, 
e  secured  an  appointment  in  the  Assay  Office 
in  New  York,  lectured  on  botany  in  Cooper 
Institute  and  on  botany  and  materia  medica  in 
The  New  York  College  of  Pharmacy.  Later 
he  occupied  the  chair  of  botany  and  horticul- 
ture in  the  Michigan  College  of  Agriculture  but 
returned  again  to  New  York  and  to  lecture  at 
the  College  of  Pharmacy  and  finally  became 
editor  of  the  Americtui  Agrietilturist  for  24 
years.  In  1880  he  visited  Europe.  He  was 
life  member  of  the  Royal  Horticultural  l^ocicty, 
life  member  of  the  .American  Pomolomra!  So- 
ciety, an  arti\r  memi'tT  of  the  New  York 
AcSMiemy  of  Sciences  and  corresponding  mem- 
ber of  the  Philadelphia  Academy.  His  collec- 
tion of  Western  plants  is  in  the  Gray  Her* 
bftrinm  at  Harvard. 

THURGAU,  toor'fow,  Switzerland,  a  caof 
ton  at  the  northeast*  with  an  area  of  381  a^Mrc 
miles.  Unlike  most  Swiss  cantons  tt  has  no 

hiarh  elevations,  hut  a  diversified  anrface,  most 
of  which  is  productive.  It  belongs  to  the 
Rhine  Basin  and  is  rhirlly  watered  by  the  Thur 
and  affluents.  There  are  extensive  forests,  and 
the  arable  lands  yield  a  limited  amount  of 
grain  and  potatoes  and  grapes  —  fruit  is 
alnindant.  Stock-raising  and  dairying  arc  also 
carried  on.  Manufactures  consist  of  linen  and 
hempen  cloth,  ribbons,  lace,  hosiery,  muslin, 
buttons  and  wooden  articles.  There  is  consid- 
erable trade,  owini?  partly  to  Lake  Constance 
and  the  Rhine  oti  i*s  borders.  The  canton  was 
organized  in  1798,  although  it  had  been  in  pos- 
session of  the  Swiss  from  1460.  For  nearly 
200  years  prior  to  that  time  it  belonged  to  the 
house  of  Hapsbnrg.  The  ca^tal  is  FravoifeM. 
Pop.  of  canton  140,?40.    See  SWITZBBLANV. 

THURIBLB.  SeeCBNmt. 


TilURIFI£S»  ia  'iloinan ,  Catholic  Chnrch 
services,  the  attendant  at  High  Mass,  Solemn 
Vespers  and  Benediction,  who  uses  the  thurible, 
either  by  simply  waving  it  to  and  iro  or  for  in- 
censing the  cicrvry,  choir  and  congregation,  and 
who  at  certain  times  presents  it  to  the  officiating 
priest  that  he  may  incense  the  altar  or  the  Host. 
Strictly  speaking,  the  office  of  thurifer  belongs 
to 'the  acolyte,  the  higfhest  of  the  four  Ifinor 
Orders,  hut  all  the  functions  of  the  aoolyte  are 
now  frceJy  performed  by  laymen. 

THURINGERWALD,  tii'rmg-er-vilt,  or 
FOREST  OF  THUEINGIA,  Germany,  a 
series  of  mountain  ranges  centrally  located;  ex- 
tending from  the  Werra  near  Eisenach  south- 
ward as  far  as  the  valley  of  the  Rodach.  The 
ramifications  toward  the  southeast  and  the  west 
connect  it  with  the  Frankenwald  and  the  Rhon 
Mountains.  The  highest  elevations  are  found 
in  the  Grosser  Beerberg  (3,228  feet),  and  the 
Schncekopf  (3,201  feet),  west  of  Zelle.  The 
entire  mountain  range  is  covered  to  its  simimit 
with  evergreens  and  leafy  trees  and  its  slopes 
and  vallejs  present  charming  landscape  and 
views.  Tnc  principal  streams  are  the  Gcra, 
VVippcr,  Ilm  and  Schwarza.  flowing  into  the 
Unstrut  and  Saale;  the  Rodach,  Haslach, 
Steinach  and  Itz;  and  the  Werra  with  its 
affluents  — the  Horscl  and  Leine.  There  are 
rich  deposits  of  iron,  copper,  cobalt,  lead  and, 
in  the  neighborhood  of  Friedrichroda,  ala- 
baster. The  valleys  and  slopes  are  the  scene  of 
an  active  industry,  including  porcelain  factories, 
glass-works,  wooden  manufactures,  especially 
tM>  .  slate,  meerschaum  and  other  pipes,  fire- 
arms and  celebrated  pottery.  Thiiringerwald 
is  much  frequented  by  tourists,  and  the  trans- 
portation and  other  facilities  arc  unsurpassed. 

THURINGIA,  Germany,  territorial  iiame 
still  bor::c  tiv  '.hat  part  of  Upper  Saxony  gener- 
ally t>ounded  by  the  Werra,  the  Saale  and  the 
Harz  Mountains,  ttiough  it  has  no  longer  any 
political  significance.  It  was  tmaa  a  mndinorv 
extendve  territoiy.  The  name  was  derived 
from  the  Thuringian  tribe  which  occupied  it  in 
the  5th  century.  Much  of  its  area  is  covered 
liy  the  Tliiiringerwald  (nv.).  Erfurt  is  the 
largest  city.  The  region  has  had  a  chequered 
historj'.  falliiig  in  turn  to  Thuringian.  Frank 
and  Carlovingian.  It  was  in  turn  a  kingdom, 
duchy  and  mark.  (See  Saxe- Weimar).  Con- 
sult Devrient,  Ernst,  'Thiiringischc  Oschichte* 
(Leipzig  1007)  ;  Knockenhauer,  Thomas,  <Ge- 
srliichte  Thiiringeps  in  der  karolingischcn  mid 
sachsischcn  Zeit  >  (Gotha  1863);  'Geschichte 
Thiiringens  zur  Z&t  dcs  crstcn  Landgrafeii* 
hauscs'  (ib.  1871). 

THURLOE,  John,  English  statesman: 
b.  Essex  County,  12  June  1616;  d.  Lon- 
don. 21  Feb.  K)68  He  studied  law,  was  ad- 
mitted to  Lincoln's  Iiiti  in  1647  and  was  ap- 
pointed to  a  government  post  in  1648.  He  took 
no  part  in  the  political  e\ciits  leading  to  Ae 
king's  death.  On  29  March  1652  he  was  ap- 
pointed Secretary  to  tile  Cooncil  of  State  wider 
Cromwell;  and  was  also  given  control  of  the 
intelligence  department,  which  duties  he  pcr- 
fonned  so  remarkaMy  well  that  it  was  said  that 
the  enemies  of  the  Protector  made  no  move 
without  <letection  by  Thurloe  or  his  assistants. 
He  stood  high  in  Cromwell's  regard  and  en- 
joyed his  confidence  to  a  greater  extent  than 
any  other  adviser.  He  served  in  the  Parlia- 
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nwnts  of  1654  and  1656i>and  was  reappointed 
Socrciary  of  Cromwell's  Council  of  State  in 
Ki.>7  lie  l>ccamc  chancellor  of  Glasgow  Uni- 
vcrsiiy  in  He  supported  Richard  Crom- 

wclTs  succession  a  Her  the  death  of  Oliver 
Cromwell,  sat  in  the  Parliament  of  1659.  con- 
tiniicd  pcwDinent  in  Rovermmnt  affairs  and  m 
1660  was  reappointed  Secrdanr  of  the  Council 
of  State  After  Ae  Restoration  be  was  ar- 
rested CO  a  charge  of  high  treason  IS  May 
1660,  but  was  freed  subject  to  attending  the 
secretaries  of  state  whenever  they  should  re- 
qiiirc  his  service-*.  His  correspondence  is  in  the 
Bodleian  Library,  Oxford,  .ind  is  an  important 
source  uf  historical  information.  A  part  of  it 
was  published  with  a  biographical  sketch  by  T. 
Birch  (1712) 

THURLOW,  ther'16.  Edward.  Lokv.  Enc- 
Rlish  lord-chanrcllor :  b,  Hr.Tcon  Ash.  Norfolk, 
9  Dec  1731;  d.  Brighton.  Sussex,  13  Sept.  1806. 
He  was  ediicated  at  Caius  College.  Cambridge, 
subsequently  entered  the  Middle  Temple  and 
in  1754  was  called  to  the  h.ir.  In  1761  he  at- 
tained the  rank  of  king's  counsel,  and  was  em- 
ployed to  prepare  the  evidence  for  ilu-  appeal 
in  the  Krcat  noiiqlav  cause,  which,  howev  er,  did 
not  come  on  for  hearing  in  the  House  of  Lords 
tmtil  17W.  In  1768  he  was  returned  as  mem- 
her  of  Parliament  for  Tamwortl!.  and  became  a 
constant  supporter  of  Lord  North's  adirinistra- 
tion.  In  1/70  he  was  made  solicitor-general, 
and  .\ttomey-fieneral  in  1771.  In  177S  he  was 
appointed  lord-chancellor,  and  raived  to  the 
peera^'e  as  Baron  Thurlow.  The  per-oii.il 
fa\or  of  the  king  retained  him  in  ofl'ire  during 
the  Rockinjgham  administration,  whose  meas- 
ures he  actively  opposed,  but  he  was  compelled 
to  resign  on  the  dissolution  of  the  ministry  in 
ITSS.  He  was  stiU  considered  the  confidential 
adviser  of  the  king,  and  on  the  dissolution  of 
the  coalition  ministry-  at  the  close  of  the  year 
the  seal  was  restored  to  him  by  Pitt.  In 

17>vS  the  king's  illnes<  ren<lered  it  necessary  to 
consider  the  contingency  of  a  regency  and  Pitt 
suspected  Thurlow  of  intrigtiing  with  the 
Prince  of  Wales^  Thurlow  then  began  publicly 
to  oppose  the  measures  of  liis  colleagues,  par- 
ticularly Pitt's  scheme  for  maintaining  the 
sinking-fund,  in  the  Honsc  of  I.or<ls,  where- 
upon Pitt  demanded  his  dismissal,  to  which  the 
king  at  onre  .agreed.  Consult  Camphell.  'Li\cs 
of  the  Chancellors* ;  Foss,  'Judges  of  Eng- 
land* (London  1848-64). 

THURMAN.  tber'man.  Allen  Granbery. 
American  law  ver  and  (>ol!tician:  b  LMichburg, 
Va  ,  13  Nov.  1.S13;  d  Columbus,  Ohio,  12  Dec. 
18*>5.  He  was  brought,  in  childhood,  to  ChiUi- 
cuihe,  Ohio,  and  there  received  an  academic 
education.  After  teachifkg  for  a  time  he  studied 
law  in  the  nfftre  of  hit  uncle;  William  Allen 
(t|  V  >  ;  ill  \^.^'  wa^  atlmittcd  to  the  bar  and 
fcriiiiiu'  a  fMrin(i>hip  with  his  uncle  soon  at- 
laii  i  d  si;i  1 a»  a  practising-  !a\\  \  er.  .\t  the 
'.mil  tmu-  that  he  l«  t;an  his  legal  career  he  be- 
eanir  acti\e  in  pobfies  as  a  member  of  the 
Democratic  party,  but  held  no  political  office 
until  1H44  when  he  was  elected  to  Congress. 
He  was  one  of  the  earnest  supporters  of  the 
administration  in  the  conduct  of  the  Mexican 
War;  tbunkb  .i  I>cmocrat  and  opposed  to  any 
change  in  the  Mi»Miuri  Compromise  (q  v. ).  he. 
with  the  fno«i  of  the  Nitrthem  Democrats.  Toteq 
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for  the  VVilmot  Proviso  (q.v.).  and  replied  t«» 
Southern  criticism  of  this  act  in  a  s|>eech  dat- 
ing, forcibly,  the  rea.sons  of  the  North  for  op- 
posing the  extension  of  sla\e  territory  .^t  the 
close  (it  his  ("(iiu  ressional  term  be  ri  -  it-.c  '  ht 
piactice  of  l.iw,  and  in  lfi5l  was  elected  onr  of 
Ik  judges  of  the  Ohio  Supreme  Court;  here 
his  learned  and  able  decisions  won  him  vide 
reputation  as  a  jurist  V^hea  his  term  of  of- 
fice expired  in  1856  he  atrain  took  UP  the 
practice  of  his  profession,  this  time  In  C^fam- 
bus.  He  took  no  at  tive  part  in  politics  unti! 
1867,  when  he  was  nominated  bv  the  I)cm<<rat> 
as  govenn  r  uf  Ohiit;  he  e"ii(fuctd  a  vu'  r-  us 
campaign,  and  though  defeated  by  a  small  piu> 
tality,  the  Democratic  party  carried  the  legis* 
lature.  In  the  next  year  he  was  elected  to  the 
United  States  Senate  and  re-elected  in  tKH. 
His  ability  in  debate  won  him  immecfiate  recog- 
nition, and  he  was  appointed  a  member  of  the 
udiciar\-  Committee,  and  became  the  leader  <  • 
is  party  in  the  Senate;  during  hi*  last  term 
he  was  elected  president  pro  tem.  He  •avorr  l 
a  liberal  poUc}'  of  reconstruction,  introduced  the 
so-called  Thurman  Bill  compelling  the  Padfie 
Railroad  to  comply  with  the  conditions  of  their 
franchise,  and  succeeded  in  effecting  the  pas- 
sage of  this  bill  against  a  powerful  opfNMittooL 
In  1878  he  was  a  member  of  the  Electoral  Com- 
mission fn_v.),  and  steadfastly  siipp<irtrd  the 
claims  of  Tilden.  He  was  a  caii<!:d.-itc  tor  the 
nemf>cratic  Presidential  nomination  in  1876. 
]m)  and  IStW;  in  1881  he  was  appointed  a 
member  of  the  Paris  Monetarj-  Conference 
In  1888  he  was  the  Democratic  nominee  for 
Vice-President  and  toi  k  active  pan  in  the  cam- 
paign; after  the  defeat  of  his  party  in  thai 
year,  he  retired  from  poHtieal  life.  Consult 
Hensel  and  Parker,  *^Ltves  and  Ptiblir  SrrM'res 
of  Grover  Clex  eland  and  -Mien  G.  Thtirman' 
(Philadelphia  1>^>2). 

THURN,  Haory  Matthiu.  Comrr.  Bo- 
hemian Protestant  military  leader:  h.  1580:  S 

Jan.  1640.  He  ser\  ed  in  the  Turkish  War  and 
for  his  services  was  made  HtirLrrave  oi  Karl- 
stein,  Bohemia,  ly  Hmperor  Rudolph  I;  he  -.^ .  ' 
depri\ed  of  his  estates,  however,  after  he  wa» 
named  one  of  the  Thirty  D<  tenders  of  the  Fa  th 
bv  the  Bohemian  estates.  He  Mas  the  leader  of 
the  Bohemian  Protestant  insurgents  at  the  be- 
ginning of  the  Thirty  Years'  War  in  1618;  iu* 
vaded  Austria  and  unsuccessfully  hesieged 
Vienna  in  1619;  and  was  decisively  defeated  at 
White  Hill  in  1620.  He  afterward  ser>-ed  m 
the  Swdlish  army;  and  in  16.12  fotight  ODdcT 
Wallcnstein  at  the  defeat  of  Lutzen. 

THURSDAY,  the  fifth  day  of  the  wedc  to 

called  from  the  old  Teutonic  god  of  thnnder, 
Thor,  the  northern  Jupiter.   The  German  name 

Donncrstag  is  of  similar  origin:  ai.d  Th-r. 
Dotitier,  are  et|ui\alcnt  to  English  thunder 
Ascension-day  is  often  called  Holy  Thursdy. 

THURSDAY   ISLAND.  Queemland.  a 

small  island  in  Torres  Strait.  30  miles  froui 

Tape  York.  It  has  af  rxrellint  b:»r^>or.  Port 
Kenne<lv,  whirb  is  a  p<nt  of  call  and  trade 
depot     Pop  a».out  2.000 

THURSTON.    John    Mellen.  Amerirau 

statesman;  b  Montp*Iicr,  \'t  ,  21  Aug  ISlT; 
d  Om.ih.i.  Neb,  0  ,\tik'  1016  His  t«rer.t« 
took  him  to  U  isconsin.  where  he  wa«  educated 
in  the  public  ichnols.  He  leccbcd  W«  c4m»- 
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tion  at  Wayltnd  Acadcniarat  Beaver  Dam,  Wis., 
and  in  1869  was  admitted  to  the  bar.  Soon 
afterward  he  went  to  Omaha,  N'cb.,  where  he 
ipeot  most  ol  liis  life.  About  1873  lie  wu  a 
meBber  of  the  city  council  and  was  city 
atfomev  in  1874-77.  In  1875  he  wa<  tlt-ctcd 
to  the  5.'fbra>ka  legislature  as  a  ktpuhlicaii  and 
was  a  prcb.:dential  tltctor  in  1880.  Soon  aitt  r- 
ward  he  became  counsel  for  the  Union  Pacific 
Railroad.  In  1893  the  Republican  caucus  nomi- 
nated him  for  United  States  Senator,  but  he 
did  not  go  to  Washington  until  1895.  He  re- 
mained until  1901,  He  seconded  the  nomi- 
nation of  William  McKinley  for  President  in 
1896.  vacatinR  the  chair  at  that  comention  to 
do  it  From  1889  to  1891  he  was  president  of 
the  Presidential  Republican  I-cipm  In  VX)l 
be  beoiine  a  commissioner  of  the  Saint  Louis 
Exposition. 

THURSTON,  Robert  Henry,  American 
engineer  and  educator:  b.  Providence,  R.  I.,  25 
Oct.  1839;  d.  Ithaca.  N.  Y..  25  Oct.  1903.  He 
was  craduatcd  from  Brown  University  in  1859, 
and  received  his  mechanical  training  in  his 
father's  engine-building  shops.  In  1861  he  joined 
the  engineer  corps  of  the  navy,  served  dtlring 
the  Civil  War.  was  twice  promoted,  and  in  \f^)S 
was  appciiiUed  assistant  professor  of  natural 
phiIosoi)h\  .(t  the  I'nitcd  States  Naval  Ai  adcmy. 
In  1872  he  resigned  his  commission  in  the  navy, 
and  accepted  the  professorship  of  mechanical 
ovtneering  at  the  Stevens  Institute  of  Technol- 
ogy. He  was  appointed  a  member  of  the 
United  States  scientific  commission  to  the 
Vienna  Exhibition  in  1873;  and  in  1885  became 
the  dirtrtor  of  Sibley  College,  the  f ntjinccring 
department  of  Cornell  University,  and  univer- 
sity- professor  of  mechanical  engineering  The 
excellence  of  the  Sibley  College  curriculum  is 
largely  due  to  his  ability  as  an  organizer,  and 
his  administration  made  the  college  one  of  the 
foremost  engineerinff  schools  of  the  cotmtr>-. 
As  an  inven'or  he  was  known  for  his  mag- 
nesium burning'  lamps,  army  and  navy  '^icnal 
npparatus,  various  forms  of  testing  maehines 
for  iron  and  other  iretals,  and  an  entrino-Rov- 
Cmor  and  other  imin  ovennnts  on  the  Steam- 
engine.  In  scientific  research  his  most  note- 
worthy work  was  done  in  investigating  the 
commercial  economy  of  the  steam-crigine,  and 
in  determining  the  useful  qualities  of  various 
alloys.  His  coiUribvitions  to  enRinrerinK  and 
scientific  literature  are  also  of  vahie.  lieiiiij 
marked  by  a  clearness  of  statement  unn<ual  in 
technical  writing.  The  more  important  of  his 
publications  are  ^Materials  of  Engineering* 
(3  vols..  1884;  new  ed.,  1907-10);  « Manual  of 
die  Steam  Enginc>  (1890-19Q2) :  <M«nna1  of 
Steam  Boilers'  (1888^1001);  <Encine  and 
Boiler  Trials"  (189(V-1903)  ;  "History  of  the 
Steam  Engine'  ( 187.'<-1'>02)  Others  are 
^Friction  and  Lubrication*  (1884);  'Materials 
of  Construction'  (1890-1900);  *Stationary 
Steam  Engines*  (1^);  'Friction  and  Lost 
Work  inUachineiy  and  Mill  Work*  (188S- 
1903):  'Heat  as  a  Form  of  Enerp>->  (Wm  ; 
"Life  of  Robert  Fulton'  (1891)  and  numerous 
scientific  papers.  Consult  Dnrand,  W  F., 
'Robert  Henry  Thurston*  (Washingion  I'XW). 

THU8NELDA.  wife  of  Anninius  (q.v  ), 
chief  of  the  Cherusci,  a  German  tribe  which 
drove  the  Romans  from  the  Elbe  and  the 
Weser  in  9  a,&.  In  14  a.d.  the  Roman  kgioiM 


again  penetrated  the  German  interior,  atid 
Thusnelda  was  taken  captive-  to  Rome  by  the 
Roman  conqueror,  Gemumicos  Cvsar  (q.v.). 

THWAITES,  thwats,  Reuben  Gold,  Amer- 
ican historian  and  editor:  b.  l>orche>ter,  Mass., 
IS  May  1853;  d  1013  He  was  educated  at  the 
high  school  of  his  native  town  and  in  1874-75 
took  a  postgradoate  course  at  Yale.  From  1876 
to  1886  he  was  managing  editor  of  Ute  Wiscoiw 
sin  State  Journal.  He  published  ^Down  His- 
toric Waterwavs'  (1888;  rev.  ed.  1902);  'The 
Story  of  Wisconsin'  (1890);  'Tlie  Colonies, 
1492-1750*  (1891):  'Afloat  on  the  Ohio' 
(1897);  'Daniel  B<x)ne'  (1902);  'Father  Mar- 
quctte>  (1902);  'Brief  History  of  Rocky 
Mountain  Exploration*  (1904):  'France  in 
America*  <1W5>:  'School  History  of  the 
United  States'  (1012).  He  also  edited  'The 
Jesuit  Relations'  (73  vols.  I8'J6-1901)  :  'Oriff- 
inal  Journals  of  Lewis  and  Clark'  (7  \o\^, 
1905);  "Earlv  Western  Travels.  1748-li^'  (32 
vols.,  1904-07),  and  other  works.  Consult 
Turner.  F.  J.,  < Reuben  Gold  Thwaites'  (Madi- 
iott.  Wit.,  1914). 

THWING,     twTng.     Charles  Franklin, 

American  college  president :  b  N'cw  Sharon, 
Me..  9  Nov.  1853.  He  was  graduated  at  Har- 
vard in  1876,  and  at  Andover  Theological 
Seminary  in  1879;  received  the  honorary  de- 
Rces  of  S.T.n.,  from  Chicago  Theological 
Semin.Try  in  1S89.  LL.l).,  frum  Mariitta  College 
iti  bS')4,  iTdni  Illinois  College  in  1^^''4,  fiuin 
Wayntslurgh  College  in  1901,  from  Washing- 
ton and  JetTcrson  College  in  1902,  and  from 
Kenyon  CoUc^e^  in  1910;  was  ordained  Con- 
gregational mmtster  in  1879;  was  pastor  of 
North  .\venue  Congregational  Church  in  Cam- 
bridge, Mass.,  18"'?-^%,  of  riymouth  Church  in 
Miiini  apolis,  188^>-*X),  and  presidei.t  of  W(  stern 
Reserve  University  and  Adelbcrt  College  since 
1890j  He  is  associate  editor  of  Bihliotheca 
Sacra  since  1884,  secretary  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching, 
and  president  o£  the  intercollegiate  Peace  As- 
sociation. President  Thwing  is  the  author  of 
'American  Colletris  Their  Students  and  Work* 
(1878);  'The  Reading  oi  Books*  (1883);  'The 
Working  Church'  (1894);  'Within  College 
Walls*  (18'M);  'The  College  Woman*  (1»M)  ; 
'The  .'\meritan  College  ui  American  Life* 
(1900):  ^College  Administration*  (1900); 
<The  Best  Life"  (1900):  <The  C3ioice  of  a 
College'  (lOOH;  'r,n,\  ni  His  World'  (1902); 
•The  Youth\  l)r<am  oi  Life'  (1902);  'If  I 
were  a  College  Student'  ( l'A)2)  ;  'A  Liberal 
Education  and  a  Liberal  Faith>  (1903);  'Col- 
lege Training  and  the  Business  Man'  (1906)  ; 
'Higher  Education  in  America,  A  History' 
(1906):  'Education  in  the  Far  East>  (1909); 
'History  of  Education  in  the  United  States 
since  the  Civil  War'  (I'VIO);  'Universities  of 
the  World'  (rMI);  'Letters  from  a  Father  to 
His  Son  entering  College'  (l'M2):  'Letters 
from  a  Father  to  Hi>  Daughter  entering  Col- 
lege' (1913):  'The  Co-Ordinate  System  in  the 
Higher  Education'  (1913):  *The  Family:  An 
Historical  and  Social  Study'  (1886  in  collabora- 
tion with  Carrie  Butler  Thwing.  revised 
I'^l.^)  ;  'F.dnralion  according  to  Some  Modern 
Masters*  (1916)  and  contributions  to  maga- 
zines. 

THYB8TB8,  thi-Cs'ti*.  See  Anm 
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THYLACINE,  ar  AnRlicization  of  the 
generic  term  Thyiacinus  pwn  to  the  predatory 
marsupial  called  Tasmaman  or  xebim  woH,  and 

dcscritcd  midcr  Dasylre  (qv  ). 

THYME,  one  <>f  the  species  of  the  liMate 
genus  Thymus,  small,  shrubby,  pcrcnii:.il  In  r) - 
of  the  Old  World,  cultivated  on  accotuit  ot  thetr 
aromatic  foliage  as  flavoring  herbs,  or  for  ona> 
ment  T.  tmlgaris,  an  erect,  or  somewhat  de- 
cumbent plant,  from  one  to  two  feet  high,  has 
■essile  linear-lanceolate  leaves  with  revolute 
marRins.  The  pale-lilac  flowers  are  small,  and 
in  interrupts!  spikes  at  the  ends  of  the  branches. 
Thytne  h.i?.  a  \  i  ry  strong  and  punccnt  odor,  and 
uas  iormtrly  employed  I'or  stasoiiiru;  It  is  a 
fa\onte  food  ot  bee;.,  and  that  of  the  Grecian 
hills  produced  the  famous  honey  of  Ifomit 
Hymettus.  Another  thyme,  sometimes  grown 
as  a  culinary  herh,  but  more  often  to  cover 
rock-work  and  waste  places,  is  the  creeping 
th>-me  or  mothcr-of-thyme  (7".  serfyUiformis). 
Its  iniemodes  are  -hort.  so  that  the  plant  is  very 
leafy,  and  il  f^rows  in  dense,  broad  tufts  One 
of  its  \  aril  ties  (citriodorus) ,  is  the  Icmoii- 
sccnted  thvrnc  Oi\  of  thyme  is  distilled  from 
these  plant'.  <; specially  in  France,  where  ttejf 
are  Tery  abundant,  and  may  be  used  in  per- 
fmnerjr  instead  of  the  oil  of  origanum,  and  is  of 
ntilihr  in  veterinary  practice.  Thymol  is  a  solid, 
arrin  stearoptene  obtained  from  this  oil,  and  is 
used,  rh-rflv  cxtemallv  in  alcoholic  solution,  for 
a  si!jnii!.i:it  and  powerful  antiseptic  in  the  trcai- 
mcni  ot  unnnd-  and  sores  ()thcr  lab  iates  called 
thyme,  from  thiir  aronia,  arc  Culairintli  i  acincs, 
an«l  C.  ncpcta.  the  basil  thyme,  and  (     dm  - 

e odium,  the  horse-thyme  The  cat-thyme  is  the 
erbHBastic  or  Tcucrnnn  moTum,  a  powerful 
stenratatonr,  useful  for  iu  scent  Vtrgiiiian 
diyme  b  KoetHa  virgmiana. 

THYME  OIL.  a  volaHle  oil  obtaM  hr 
distilling  the  leaves  and  flowerinir^  tops,  of 
Thymus  tulgaris.  or  garden  thyme,  with  water. 

Tolorlcss  when  pure,  sparinsly  soluble  in  water, 
i.i-ily  so  in  alcohol  It  contains  two  hydro- 
carbons pinenc,  Ci«Hi^  and  c\Tnenc,  C 
well  as  a  phenol-Uke  body  thymoL  Used  in 
liniments  aad  dicsshigs  as  a  stinfldant  and  anti- 
septic 

THYMOL,  in  ehemistfy.  Ci.H«0.  a  color- 

Ic^--  cry-talline  compound  obtained  from  the 
o\\  of  thyme,  horse  mint,  etc  Often  called 
th\me  ramphor  Its  chemical  nature  is  anal- 
ok'"  IIS  to  that  of  phenoL  or  carbolic  acid. 
th<  'Ui.;li  it  has  but  little  of  the  Catistic  properties 
oi  that  body.  It  crystallites  in  plates,  is  almost 
insoluble  in  water.  sohtMe  in  aicohot  melts  at 
44*  C,  and  is  veiy  easily  attacked  bv  many 
chemical  aeents.  It  has  a  ver>-  sfmnjr  odor 
and  is  uv<  d  as  an  antiseptic  and  disinft-riant 
Iodine  and  caustic  potash  convert  it  into  di-iodo- 
thymol,  which  is  the  well-known  antiseptic 
atistol. 

THYMUS  GLAND,  one  of  the  ductless 

elands.  cxiMiiiL,'  as  a  temporary  or^n.  de- 
veloped TO  it^  lull  s;/r  about  the  end  of  the 
second  year  of  h:*.-  and  decf  .isiiit!  in  nIzc  after 
that  period  .\\  piiNeriy  it  alnii'-l  or  \^hoIIy 
disappears  At  its  full  development  it  apptars 
to  co!'viv(  of  two  lobes  or  haUes.  sim.itcd  in 
the  muMIe  line,  and  placed  partly  in  the  neck, 
extending  from  the  cartilage  of  the  fourth  rib 
■pward  as  Ugh  as  the  inferior  edge  or  border 


of  the  thyroid  gland  (qv).  It  is  covcnd  ;n 
front  by  the  breastbone,  and  by  the  sternohyoid 
and  sternothyroid  mucles.  It  rests  upon  the 
pericardiom  or  heattsac.  and  lies  on  the  neck 
on  the  front  and  sides  of  the  trachea  or  wind- 
pipe. This  gland  is  of  a  pink-pr:iy  colcr.  ex- 
nibits  a  lobulated  appearance,  and  i>  c:  soft 
consistence.  Its  weight  at  binh  is  about  half 
an  ounce  Its  microscopic  structure  exhiiuu 
a  conJi)Osition  of  lobules,  each  lobule  be  ng 
formed  of  regularly  disposed  masses  of  what  is 
termed  lymphoid  tissue,  consisting  of  a  mcsb* 
work  of  exceedingly  delicate  coooeclivc  tassac. 
the  meshes  being  crowded  with  roond  ccOs 
identical  with  the  white  corpuscles  of  the  bloc-i 
and  lymph  corpuscles  The  functions  of  \hii 
gland  an  still  undetermined.  It  is  placed  in 
the  same  category  as  the  thyroid  gland  and 
spleen;  and  the  most  prohaMc  thcviry  as  to  i!.' 
use  is  that  which  assigns  to  it  the  work  ot 
elaborating  the  elements  of  the  blood,  espco- 
ally  in  the  carher  years  of  life.  It  is 
believed  to  exert  a  strosfr  iuflaeact  a  _ 
and  development  It  is  emplo)-ed  in  'organ^ 
otberapy  (q  v.).   The  well-known  'sweatbread* 


is  the  thymus  k-Liu!    f  a  calf 

THYRIDOPTSRYX.  a  genus  of 
destroying  insects.  See  Bacwo«il 

THYROID  GLAND,  a  stmetafc 
no  outlet  or  duct,  and  classified  with  the 
thymus  gland  and  suprarenal  capsules 
the  general  name  of  ductless  glands.  In 
the  thyroid  ^and  is  situated  at  the  upper  part 
of  the  trachea  or  windpipe  and  consists  of 
two  halves  or  lobes,  placed  one  on  each  side  of 
the  windpipe,  and  united  by  a  narrow  bndjce 
of  substance  —  the  isthmus  of  the  gbnd  I:  m 
covered  in  front  by  the  muscles  of  the  neck 
and  its  sides  lie  in  contact  with  the  conunon 
carotid  artery.  lis  under  surfaces  embrace  the 
windpipe  and  larynx.  This  gland  b  of  a  rc4> 
dish  color.  It  is  larger  in  womeu  than  in  aseoL 
and  weighs,  on  an  average,  about  one  and  one^ 
half  ounces.  It  may  become  enormously  en- 
lari;ed.  as  in  goitre.  Its  strticture  consists  of 
numerous  small  shut  sacs,  surrounded  by  a  ner- 
work  of  capillary  blood-vessels,  l-ich  vesicle 
or  shut  sac  is  lined  internally  by  a  single  la>er 
of  columnar  cells,  and  is  filled  wiih  a  elairy 
mucoid  sttbttanofe  The  blood-vcaseb  ot  the 
gland  are  derived  frooi  the  supeiim  aad  in- 
ferior th)'roid  arteries  and  its  nerves  oone  frotD 
the  pncumogastric  and  sympathetic  trades.  The 
use  oi  this  gland  is  not  quite  clear,  hct  is  gm- 
eraily  held  to  be  the  production  of  a  *ecre(7^->n 
which  has  a  great  influence  on  alimrntanon. 
Its  business  is  connected  with  the  nudntenaace 
of  a  proper  quaht>  of  blood,  either  bv  the  re> 
moval  of  certain  effete  snbatances  Ir 
blood,  or  by  the  addition  of 
tu  it.  Its  complete  extirpation  or  atmphv  is 
attended  with  disease.  The  thyroid  giand  i  t 
the  sheep  is  u'rd  in  the  treatment  e»f  myx-r- 
dema,  the  complication  resnhing  froo)  the  k>»« 
of  function  of  the  gland. 

THYROID  GLAND.  Diseases  of.  Se%cral 

varictiis  of  cnl.trgi ment  have  been  noticcvi  ir 
the  thyroid  and  arc  generally  grLU{>cd  under  ;V< 
general  term  goitre  <'\y  \  Myxtrdema  i»  -bf 
conditi' n  re-uiling  «hcn  the  gland  rca*«  *  •<■ 
ftmciion  either  because  of  airo^y  or  of  ihr 
CMMM  of  the  oiiaa.  The  thgrmd  ghnd  of  the 
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>hctp  is  used  in  the  preparation  of  an  extract 
which  IS  cAicacious  in  the  relief  of  this  con- 
dition. See  Cretinism:  SfiCBenoNS.  Imtebnal; 

Tkywiid  Gi-an'i> 

THYRSE,  thers,  a  lorm  of  inflorescence 
cuiisisiin^;  ut  a  compact  panicle  in  which  the 
middle  pedicels  are  the  longest,  giving  the 
whole  an  ovate  shape.  The  primary  pedicels 
aie  centripetal,  and  Uic  MC(»da«Y  centrifugaL 
The  horve-cheftnut  and  lilac  funiub  cxamtMca. 

THYSANURA,  an  order  of  ncuropteroid 

insects.    See  iJKi.siLtTAiLS. 

TIAHUANACO,   te-a-wa-nalcd,  BoHvia. 

the  ruins  of  a  prehistoric  city,  near  the  south 
shore  of  Lake  Titicaca.  in  lat.  16°  42'  S..  lonq. 
68"  V2'  W,  about  40  miles  we>t  nf  La  I'a/  c  ity. 
The  rums  staiui  on  an  eminence  12,93U  Icct 
above  Sea-level,  wliich,  from  the  water  marks 
around  it,  seems  to  have  been  formeriv  an 
island  in  Lake  Titicaca.  The  level  of  the  lake, 
bowever.  is  now  135  feet  lower,  and  its  shores 
two  miles  distant.  This  fact,  in  conjunction 
with  others,  warrants  the  belief  that  these  re- 
mains antedate  any  others  known  in  America; 
they  indicate  a  different  and  higher  order  of 
art  than  was  found  to  exist  at  the  time  of  the 
SpaiHsIi  cunqucst,  in  any  other  part  of  that 
Continent.  The  ancient  Peruvians  had  but  the 
Vagtiest  .traditions  concerning  them,  believing 
that  tbe  stractares^  of  which  they  arc  the  re- 
mains were  raised  in  remote  ages,  by  giants,  in 
3  sinprlc  night.  The  rhrnniohrrv  of  the  Spanish 
C'  liqiicst  have  dcicriLfd  them,  and  their  ac- 
cumits  do  not  differ  materially  frum  those  of 
modern  travelers.  They  are  in  a  state  of  ex- 
treme dilapidation.  Some  of  the  structures 
seem  to  have  been  built  on  «  pyramidal  plan, 
and  to  have  covered  several  acres;  bat  the  most 
remarkable  features  still  remaining  are  mono- 
lithic doorways,  pilluts  and  statutes  oi  stone, 
elaborately  sculptored  in  a  style  wholly  dif- 
ferent from  any  other  remain<»  oi  art  yet 
found  in  America.  One  of  these  doorways  is 
10  feet  high,  13  feet  brnad.  with  an  opening 
six  feet  four  inches  by  three  (eet  two  indMS* 
the  whole  cut  fnMn  a  single  stone.-  Its  east 
front  has  a  cornice  in  (he  centre  of  whidi  is  a 
human  figure  of  strange  form,  crowned  with 
rays,  interspersed  with  icrpcnts  with  eresicd 
heads.  On  each  side  of  this  tit;iire  are 
three  rows  of  square  compartments,  hllcd  with 
human  and  other  figures,  of  apparently  syro- 
bohc  design.  The  statues  are  broken,  so  that  it 
is  difficult  to  state  their  original  dimensions; 
but  these  may  be  inferred  from  the  size  of  the 
head  of  one.  which  is  four  feet  in  len>;'.h  and 
of  {u-oporf.onatc  width.  The  whole  uiighliur- 
hocKl  is  >.treun  with  vast  blocks  of  sioiic  elab- 
orately w  rni:L;ht,  some  of  which  measure  three 
feet  in  length  by  18  feet  in  width,  and  six 
feet  in  thickness.  Some  of  these  stones  have 
been  found  to  weigh  as  much  as  400  tons  and 
were  transported  many  miles.  No  mortar  was 
used  in  the  mason r>-;  ^I'  lics  grtK)vcd  and 
tongucd  were  hcM  tngitlu  r  with  clamps  and 
bronre  pins.  I)n  ^;iink'  and  ear\'ing  of  stones 
was  done  with  .stone  and  bronze  tools.  On 
some  of  the  islands  of  Lake  Titicaca  are  other 
monuments,  of  great  extent,  hut  of  true  Peru- 
vian type,  apparently  the  remains  of  temples 
destro\Ld  on  the  arrival  of  the  Spaniards. 
Those  oi  the  inland  of  Coaii,  however,  have 
many  features  m  common  with  the  nuns  of 


Tiahuanaco,  and  probably  belong  to  the  same 
epoch,  and  are  to  be  ascribed  to  the  same  un- 
known and  mysterious  people  who  preceded 
the  Peruvians,  as  the  Tulhuatecas  or  Toltecs 
did  the  Aztecs.  Not  far  dis^t  from  the 
ancient  site  stands  the  present  town  of  the  same 
name,  largely  buih  from  stones  taken  from  the 
old  ruins.  Consult  Stiibel  and  I'hli'.  'Die 
Ruinenstattc  von  Tiahuanaco'  (Iirci>lau  IbVZ). 

TIARA,  the  crown  of  the  Pope,  a  cylindrical 

diadem  with  three  cro\vn>  and  a  pointed  top 
surmuuiUcd  by  a  mound  .uid  a  ero.-^s  uf  ^old, 
which  the  Pope  wear.s  as  a  ^\mlio!  of  ^o\ei- 
eitmty,  It  is  placed  upon  the  Pope's  head  at 
his  coronation  by  the  second  cardinal  deacon, 
with  the  words,  ^Receive  the  tiara  adorned 
with  three  crowns,  and  know  diat  thou  art 
Father  of  princts  and  kiners,  Ruler  t-f  the 
world  .and  \  le.ir  ot  our  SaMour,  Jesus  Christ.* 
The  ti.ira  is  not  uo;n  upon  purely  sjiiritual 
occasions,  the  Pope  then  wearing  the  mitre  of 
a  bishop.  The  first  crow  n  is  said  to  have  been 
added  to  the  mitre  by  Nicholas  I  (858-867) 
as  a  symbol  of  uniting  tiie  princely  crown  with 
it;  the  second  crown  was  added  by  Boniface 
VIII  (1204-130.1);  and  the  third,  first  appears 
on  the  nioiumicnt  of  Benedict  XII  (1334-42). 

TIBALOI,  te-hal'de.  Pellegrino,  Italian 
painter  and  architect:  b.  Bologna,  1527;  d. 
Milan,  I.v)S.  In  1547  he  commenced  his  pro- 
found study  of  Michelangelo  at  Rome  and 
painted  for  Cardinal  Poggi,  in  his  palace  at 
Bologna,  the  ^History  of  Ulysses.*  When 
Caracci  saw  these  pictures,  in  which  the  style 
of  Michelangelo  appeared  in  a  softened  and 
refined  form  he  pronounced  TihaI<U  il  MkheU 
angelo  Riformato  —  an  irnpro\ei!  \eision  of 
Michcl.mgelo.  He  al*o  decorated  the  chaiiel  of 
Saint  Janus  tor  the  AugUSlinians.  .•\tnons.;  his 
architectural  works  are  the  palace  oli  Cardinal 
Borromeo  at  Pavia  (15(j2);  the  Church  of 
Saint  Fidelis  at  Milan,  and  the  new  facade  of 
the  cathedral  in  that  dty.  He  likewise  for- 
nishcd  Philip  II  whu  had  summond  him  to 
Spain  in  1586,  with  the  plan  for  the  Escorial, 
and  painted  the  etiliiitj  of  the  librarv  in  th.it 
palace.  Consult  Gurlitt.  *Der  Barockstil  in 
Italicn'  (Stuttgart  1887):  Zanotti.  «Le  pittare 
di  Pellegrino  Tibaldi'  (Venice  1756). 

TIBER,  ti'bcr  (Italian,  Tevere),  Italy,  a 
river  rising  in  the  Apennines  of  Tuscany,  in 
central  Italy,  atraut  11  miles  north  of  Pieve 
San  Stefano.  some  4.O0O  feet  above  sea4evel. 

It  is  one  of  the  largest  and  most  celebrated 
rivers  of  the  country,  has  a  winding  course, 
flows  2+4  mill  s  and  empties  into  the  Mcditer- 
ranL all,  pis  inv;  many  noted  cities  on  its  way 
to  tlic  -e.i,  which  enters  by  two  branches  —  the 
Fiumicino  and  Piumara.  It  is  navigable  for 
small  craft  as  far  as  the  mouth  of  the  Kera, 
a  distance  of  about  90  miles,  but  for  snail 
steamers  only  as  far  as  Rome  where  it  attains 
a  breadth  of  about  250  feet.  Its  principal  tribu- 
taries are  the  Kera  and  Paf;lia,  whieii  also  re- 
ceive their  own  affluents.  The  upper  course 
is  precipitous  and  the  mountain  streams  which 
sttpply  its  water  are  the  cause  of  its  frequent 
overflow  and  consequent  inundations.  The 
chief  cities  on  its  mote  are  Perugia.  Orvteto, 
O'^tia  and  Rf.imL.  The  swift  cnrri.iit  carrier 
along  a  vast  amount  oi  sediment  from  which 
ooncution  arose  the  name  *yelk>w  Tiber,*  fiamu 
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aoe  tiBBRiA 

Tihi'ris,  alluded  to  l>v  Virgil.  Consult  Smith, 
S.  A .  *The  Tiber  a.nd  its  Tributaries*  (Lon- 
don 1877). 

TIBBRIAS,  tf-be'rt-9s,  8m  of.  See  Gau- 

LE£.  Si. A  ne 

TIBERIUS.  ti-lK- ri-u5  (TIBERIUS 
CLAUDIUS  NERO  C/ESAR).  Roman  em- 

B;ror,  son  ot  Tiberius  Claudius  Nero,  and  Livia 
rusilla,  who  was  afterward  nuirncd  to  the 
Emperor  Augustus:  b.  16  Mov.  42  B.C:  d. 
Misenum.  31  March  37  ad  Brought  up  in 
the  imprri.il  h. -ii<;rhold.  Tihtrius  li.iJ  liy  his 
conquest  m  (urni  inv  .iiid  (i.iiil  ^;.iiiit.d  ihc  cim- 
fidciu  L-  lit'  .\tik:ustii->,  liy  wlmm  ho  was  made  a 
R(»nan  consul.  In  11  a  d.  he  was  compelled, 
in  order  to  retain  the  favor  of  Augustus,  to 
divorce  his  wife.  V'ip<>ania  Agrippina.  and  to 
marry  Julia,  the  emperor's  daughter,  and  in  14 
A.D.,  shortly  before  the  death  of  the  emperor, 
he  was  formally  adopted  as  his  heir.  .Vccurd- 
inn  to  Tacitus,  the  reiK"  <>f  Tilicrius.  although 
marked  by  cruelty  and  infamy  which  could 
have  I  ceil  possible  to  only  the  most  profligate 
and  dissolute  of  men,  wa»  rendered  less  tyran- 
nous than  might  have  been  ex|tected,  by  the 
strict  maiiitt  tiaiire  of  justice  ni  matters  of 
taxation  aui  ^t  limes  liy  a  ceitaiii  ie>pect  for 
the  privileges  of  the  Scii:it<-.  .md  the  rr.-'hl'-  of 
the  common  people,  a  course  to  i)c  connnemled 
in  a  period  of  absolute  despotism.  The  atro- 
dons  disregard  of  human  life  and  liberty  where- 
ever  his  own  private  interests  were  at  stake 
could  however,  scarcely  have  been  equaled.  It 
was  in  this  rdpn  that  the  crime  of  "hcsa  ma- 
jesta  >"  \\a>  estalili'ih<  <!  (  onsult  Jerome,  T.  S., 
'The  Ta;  irean  Tilu  rin^'  (in  'ri-istic.i!  Phi- 
lology,>  \'m1  \  II,  (  hi(  .ii'o  1"12)  .  .\loinmsen, 
*Thc  Roman  Provinces  from  Augustus  to 
Diocletian'  (1««6);  Schiller.  H.,  'Geschichtc 
der  romiscben  Kaixerzcit^  (Gotha  lt«3) ;  Tar- 
vcr.  I  r  ,  *Tiberius  the  T^Tant>  (New  York 
1902 

TIBERIUS  CONSTANTINB  (Tiiuaius 
II),  emperor  of  Ry/antium:  b.  Thrace;  d. 
Byxantium,  582  A.a  He  was  brought  up  by 
the  Emperor  Justin  TI  whom  he  succeedwl  on 
thi-  throne  of  the  Easti  rii  Knipirc  in  578.  It 
W.IS  during  his  reign  tint  the  gre.it  influx  of 
Huns  and  Slavs  in  the  north  and  east,  and 
that  of  the  Lombards  in  the  west,  began  seri- 
ously to  threaten  the  Roman  empire. 

TIBET,  in  .1  or  tl-bel,  or  THIBET,  a 
countr>'  of  central  Asia,  under  CTiincse  suze- 
rainty. Ivin^  between  biitudc  2S°  and  36"  N., 
and  'between  long.  79"  and  103**  £.  It  is 
bounded  on  the  north  by  East  (C!hinese)  Tur- 
kestan, on  fh  -  <  r  t  t  v  rhina  proper,  on  the 
south  by  Briu  .li  liii!  .i,  llhntan  and  Nepal  and 
on  the  west  !iy  the  Indian  state  of  Kashmir.  The 
area  is  e<>timated  at  .-ibuut  -Rk),2(Ht  square  miles. 
Tibet  forms  the  most  extensive  and  loftiest 
plateau  region  in  the  world.  It  is  structurally 
a  complex  of  faulted  mountains  whose  inter- 
MiiinK  valkvx  ha\f  bten  filled  up  with  detritus, 
«;oiu*-rti(i>;  tbctn  into  i)I.iins  whoso  general  level 
lir.  from  1(MH)0  t<.  IT.^yn)  feel  alx^ve  the  sea. 
whdc  the  nv  imt.iins  Ionm  r  almost  as  hi«h  a^iain 
above  thim.  The  main  Hinial.iya  ran^c  runs 
along  the  southwestern  Itoiuidary  and  the  Kara- 
koram  with  it%  outrunners  traverses  the  west- 
ern part  'if  the  Country  These  ranges  have 
numerous  peaks  between  20,000  and  29,000  feet 
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in  height   On  the  norAem  boundaty  rtmn  ^ 

Kucn-Lun  Ranpe,  sendiiu'  rurr.trou*  spur\  i,-.; 
offshoU  into  the  plateau      I  hi   cistern  hilf  c,i 
Tibii  IS  tr.iver>ed  N>  ,1  •-v -urr;  of  more  '  r 
parallel  raiiKvs  with  a  southeast  trend  The  r»- 
closed  plains  in  western  and  Bortfacni  Tttcl  fcim 
closed  drainage  basins,  veiy  poorly  wiicrel 
and  containing  saH  lakes.   The  eastern  lann- 
tudinal  valleys  are  drained  by  thi   1 . -adwitf r^ 
of  the  Yang-tse-kianK.  Hoan'e  ho    :id  Si1«j: 
rivers  and  in  the  south,  almi.:   the  nortbrrz 
l>asc  of  the  Himalayas,  run  liie  Indut  to  ihr 
west  and  the  Brahmaputra  to  the  ca.st  The 
climate  is  excessively  dry,  with  greal  and 
den  fluctuations  in  temperature,  and  se»<it  csU 
and  biting  north  winds  in  winter.   The  s-^rw  ct> 
is  scanty  and  characteristic  of  desen  and  or- 
pine regions.    There  .ire  vreei!  ri)cado«s  ooiy 
along  the  stream^  and  111  the  eastern  mount^rj 
arc   forests  of  birch,  poplar  and  conitt;».i:» 
trees.    Wild  animals  are  very  numeroos  aiont 
the  watered  regions  and  antelopes,  yak  owa 
and  wild  asses  are  diaractcnstic  of  the  sxcxi^* 
The  InhaMtants,  who  numl^er  alout  i.CiJO.fXCa 
arc  of  a  semi-civih?cd  NfongoUan  race  vnre- 
wh.it  akm  to  the  Riirmi  <.e.    In  the  north  ihr» 
are  imniadie,  but  in  tin   Nuuth  the>-  are  »ett.r! 
ill  substantial  houses  of  stone  or  sua-drw4 
brick,  and  cultivate  the  soil  nlooB  the  ftier 
vallcyi.  The  industries  are  not  impo riant  tut 
there  is  a  considerable  trade  with  China.  kr>i 
wool,    fuis,   mu>k,   gold.  Kir.ix    ai  d    «al:  art 
exported.    The  lanin«a<?e  of  the  fnopie  is  s:=i- 
lai    to    the    (."hiiiese.    Init    h,(s    ta^eTl    on  poli- 
syllabtc  characters.    A  considerable  s-^tTP-*  oi 
literature,  mainly  religioas,  Imu  been  aCcuMr 
latcd,  and  printing  has  been  practised  for  cc«i»> 
ries.   The  prevainnf?  relixion  it  Bud<9ri«HL  «f 
the  form  known  n    I  imaism     Th«.  pnesthot'J 
is  exceedingly  nu:..!.  uiii»  and  the  k:'>vemiae3 
is  a  theocrae>.    At  its  head  is  the  (.rind  Laaa 
or  Dalai  Lama,  who  resides  ,tt  Lh»sai  (^v^. 
the  capital,  and  who  cl.uins  to  '  e  the  hcmj  ''t 
the  Buddhist  world.    This  priest  govemmf^ 
has  enforced  a  strict  exclusion  of  non-Buddh.*? 
foreiL'Tiir>.   particularly    fre-rr;   the   capital  ^ 
Chinese  resident  was  permanently  stationed  «: 
Lhasa.     Russian   diplomatic  influence  <<tffei 
to  have  gained  a  foothold  in  Ttbtt  wbc^  si 
1903,  the  British  Indian  govemmeni  took  At 
occasion  of  the  non-mtnplianre  of  the  Ti'ci-i 
with  the  terms  of  the   treatn>   e»f    li?X3  i:id 
IS'M.    jjovcrning    iroiitur   tr,,(!e    r^l.tionv  R 
send  a  military  expedition  across  the  hour«ii-i 
The  avowed  purpose  was  to  negotiate  w.th  tht 
Tibetan  govenunent.  but  the  latter  6eci$med  10 
negotiate  and  the  British  cohnnn  paibrd  m 

touard  T  h;,  a  On  31  M.nrch  T«X>4  at  G^s 
vvIk rv  tlu  'l  i!  1  ians  had  bnii;  a  wall  acros*  'i-t 
highway  to  ojij^ose  the  atKarirc,  1,500  ct  ♦Sc.: 
soldiers  were  tlanked  and  effectively  cnciairf 
in  a  circle.  An  attempt  to  disperse  tfacBi,  aii 
make  them  retire  witMol  firing  00  ihea.  uif 
met  by  the  Tibetan  general  woondinc  a  SAi 
by  a  pistol  ^hrt  which  wa^  the  si^aal  icr  a 
Keneral  onslauKht  by  the  Til  et.tiia.  .■K  tern:  r 
ma^iia/ine  rifle  tire,  ami  tlu  t  ringing  intv  ». 
tion  of  a  mountain  battery  resulted  m  0< 
s]au>:htcr  of  af<out  400  of  their  soldicfll  the 
British  Hibscqnently  occupying  tbeir  cm^ 
The  advance  also  met  with  serious  opfowt.x 
at  the  Karo-l.T,  and  .it  GyaiUse  jong  or  cutic 
where  for  a  time  they  were  besieged  A0t> 
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sauda  of  Tibetans.    The  expedition  eventually 
reached  Lhasa;  after  lon^;  nct^otiations,  ended 
only  by  the  threat  oi   tuiufcing  trompliancc, 
Colonel    Younghusband    concluded    a  treaty 
which  was  afterward  censured  by  the  Itidiait 
ttovenuacnt  as  in  exccM  of  Ms  instruction, 
rrotest  from  the  Chinese  eovermncttt  led  to  the 
Anglo-Chinese  ronventkm  in  1906,  whereby 
li^iti^h  evacuation  of  Chumlii  Valley  was  se- 
curt'd  and  (  hiiia,  as  Suzerain  power  of  Tibet, 
I'i'.id   an   iiidtmnity  of   2,5<K),()(XJ  rupees.  The 
ai^rcement  entered  into  between  the  two  coun> 
ines  at  this  time  was  further  strengthened  by 
ihc  concUisioit  of  trade  regttbtions  between 
Intfa  end  Tibet  (1908).  At  the  time  of  the 
Giinese  Revolution  in  1911  the  Tilictans  ex- 
jiellcd  the  Chinese  j,'arrisuii.  and  an  expedition 
'subsequently'  sent  out  from  Szechuan  and  Yun- 
nan was  wiihdrawn  because  df  Great  Britain's 
disapproval.    In  1912  the  British  government 
outlined  its  attitude  toward  the  Tibetan  qucs- 
l-on,  in  accordance  with  the  provisions  Oi  tlie 
treaty  of  1906,  objectiuR  to  Chinese  assertion 
of  sovereignty  over  Tibet.   A  tripartite  con- 
ft  rcnre  was  oiKiied  at  Simla  iu  191.3,  lait  was 
dissolved    without    rcaclujig    any  salislaclury 
;ii;rccmcni.    Since  that  time  Grtai  Britain  has 
declined    to    reopen    negotiations.  Consult 
Coales,  O.,  'Eastern  Tibet'   (in  Geographical 
Jouruai,  April  1919):  Gerard.  F.,  <Tibet:  The 
Country  and  its  Itdaabitants*  (tr  from  Prendi, 
London  VXH) :  Undon,  P  .  M.hasn:  The  Tibet 
Expedition,  (2d  cd-,  London  19(Jf))  ; 

I^nsdell,  H  ,  'l  liinese  (.  entral  Asia*  (2  vols., 
London  1893) ;  Rijnhart.  S.  C,  'With  the  Tibe- 
tans in  Tent  and  Temple'  (London  1901); 
Youn^sband,  F.  £.,  *  India  and  Tibet'  (Loit- 

doiTmo). 

TIBET  DOG.  or  TIBET  MASTIFF,  a 
breed  of  dogs  about  the  i.iic  of  a  Newfound- 
land dog.  but  with  a  head  resembling  that  of 
the  mastiff,  and  having  the  flews  large  and  pen- 
dent. The  color  is  usually  deep  black,  with  a 
bright  brown  spot  over  nich  eyt;  the  hair  is 
lonjs^  and  the  tad  boshy  and  well  rurled.  This 
variety  is  evtremely  savatre,  and  has  been 
known  from  classic  times,  when  it  was  employed 

by  the  Romans.  r-juTiaiiy  under  the  cinperbrs, 
in  the  games  of  the  circus. 

TIBIA.    Seff  An-atomy;  Ostbouicv,  H0- 

MAK 

TIBULLUS,  Albiua,  Roman  poet:  b.  al)out 
54;  d.  about  19  blc  He  belonged  to  the  eques- 
trian order,  and  was  on  intimate  terms^  with 
kfessala  (q-v.),  whom  in  31  he  acaxnpanied  in 

a  campaign  in  Aqtiiiaiiian  Gaul.  He  set  out 
w  itli  him  thence  to  the  East  also,  but  was  forced 
throiis'h  ill-health  to  land  .ml  be  left  btlimd  at 
C  arc)  ra.  Henceforth  be  li\  <  d  on  his  Cbiaio, 
between  Tibur  and  Pra>invti-  Horace  was 
warmly  attached  to  him  and  addresses  to  him 
one  of  bis  epistles,  in  which  he  credits  his 
friend  with  the  possession  of  a  tender  heart, 
beauty,  wealth,  good  heahli  and  good  taste  in 
ctij(>>inf^  life  There  are  friir  lifioks  of  elegies 
under  his  name,  but  the  tbii<l  and  a  part  of  the 
fourth  are  spurion>.  Tlii  ve  jKK  ms  art  .amojig 
the  most  perica  of  tbcir  kind  which  have  come 
down  t9  us  from  classical  antiquity.  The  elc- 
fdes  of  Tibtillns  are  characterized  by  agreeable 
shnpfieity  and  tender  feeling,  and  are  free  from 
the  insipid  prol  xity  into  which  Ovid  frcqueinly 
falls.    The  chief  editions  are  those  of  Biihrens 
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(Leipzig  1878):  and  Hiller  (ib.  1885):  Lach- 
mann  (1829);  Mfiller  fib.  1885);  Postgatc 
(1006)  There  is  a  translation  by  Cranstoun 
1-72).  Consult  DnrT.  I.  \V..  <A  Literar\'  His- 
torj  of  Rome'  (New  York  1909);  Sellar, 
W.  Y.,  'Horace  and  the  Elegiac  Poets'  (Ox- 
ford 1892);  Tcuffel.  W.  S..  <Geschicbte  der 
romischen  Literatur*  (Vol.  II,  3d  cd..  Mtmidi 
1911). 

TIBURON,  te-boo-ron.  Mexico,  an  island 
in  the  Gulf  of  California,  situated  in  the  upper 
part  of  the  gulf.  230  miles  from  the  mouth  of 
the  Colorado  River,  and  separated  from  the 
coast  of  Sonora  by  a  cb.mnel  from  two  to  five 
miles  wide.  It  is  30  nijies  long  and  from  10 
to  2<)  miles  wide,  and  eo\cred  with  grass  and 
desert  vegclaiion.  Ii  is  inliabitcd  bv  the  Ceris 
or  Seris  Indi.ms,  who  have  been  left  almoSi 
wholly  to  themselves  by  the  Mexican  govern- 
ment, and  still  live  in  a  primitive  state  of 
nature.  They  arc  warlike  and  feared  by  the 
iiciyhhorinii  iribi  s  <_>n  die  mainland;  use  poisoned 
a  1    ,  ,  .11  1  .ire  said  tu  practise  Cannibalism. 

TIC-DO ULOUREUX.  tik'doo^oo-r6'.  See 

Facial  Neukalcia;  NEiniALCiA. 

TICAO,  ti-kow',  PhiUppines,  one  of  the 
islands  oi  Masbate  province,  lying  northeast  oC 
Masbate  Island,  and  southwest  of  SonM6n, 
Luzon,  area  140  square  miles;  with  dependent 

islands  149  square  miles.  It  is  long  and  nar- 
row, e.\tcndiiiK  23  niili  s  from  tiorihwcst  to 
snuihcasi,  and  narrnwuig  giadiially  from  a 
\^  idth  of  ei^ht  miles  in  the  north  to  ibe  souih- 
era  point  Cape  San  Rafael;  the  surface  is 
ragged  with  many  small  moiuitain  groups,  and 
single  ^peaks:  the  nighest  elevation  in  the  nonh- 
west  IS  1,525  feet  The  west  coast  is  steep 
and  rugged,  the  cast  coast  indented  by  several 
small  bays.  Hemp,  rice,  sugarcane,  cntion  and 
chocolate  arc  raised  in  small  (inantnies ;  ;iiid 
gold  is  obtamed  from  the  river  sands.  The 
more  important  occupations  of  the  people  are 
stock-raising,  weaving,  fishing  and  hunting. 
Pop.  10.183. 

TICHBORNE  (tich'born)  TRIAL,  a  fa- 
mous English  lawsuit  in  which  was  contested 
the  validity  of  the  claim  uf  unc  Thomas  Cisiro 
that  he  was  Roger  Charles  Tichbome,  heir  of 
the  Tichborne  estates.  Roger  Charles,  the 
tldest  son  of  Sir  .Mfrer!  Joseph  TiehliMrne,  died 
at  sea  in  1854  and  upon  tlic  death  of  the  second 
.son,  in  1866,  the  youngest  w  as  acknowledged 
heir.  But  Lady  Tichborne  Was  not  satisfied 
that  her  eldest  son  was  rcilly  dead,  and  so  she 
advertised  for  him.  Castro,  a  butdicr  from 
Wagga  Wagga,  Australia,  also  known  as  Arthur 
Orton,  of  VVapping,  came  forward  and  claimed 
to  be  Roger,  the  riphtfiil  heir.  He  was  ac- 
cepted by  L.uiy  Tichliorr.e.  v.  ho,  howe\  ei  ,  died 
before  his  sun  to  recover  the  estate  began.  The 
trial  lasted  103  days  and  was  ended  by  Gsstro 
being  non-suited,  6  March  1872.  He  "ma  ar- 
rested and  charged  with  perjury  and  a  trial  of 
days  followed,  n  verdict  of  guilty  being 
fonntl  28  Feb.  1S74.  rnstro  was  sentenced  to 
14  \e.irs'  imprisoiirncnt  \\\\h  haril  hilmr.  He 
was  discharged  on  a  ticket  <if-leave  in  1884, 
confessed  his  imposture  in  and  died  in 

poverty  and  oblivion  in  189H.  The  second 
trial.  whi<^  was  the  lonpcst  in  the  hisior>-  of 
the  English  courts,  cost  £.'>5.315.  ConstiU  <The 
Tichborne  Romance*  (Manchester  1871). 
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TICINO,  it-che'no  (German  Tcssm), 
Swiucrland,  a  canton  vitiiitcd  on  the  souihcrn 
frontier  of  the  rcpuhl.^,  .md  botinded  on  the 
cast,  south  aod  west  by  Italy.  Area,  1,088 
square  miles.  The  Saint  Gotmard  group  of 
the  I.cpontinc  Alps  forms  the  norihcrn  .ii.d  :hc 
Adula  All>^  the  eastern  boundary.  Kamitica- 
tiuns  of  these  fill  up  the  canton,  but  are  cut  by 
the  valley  of  the  Tiiino  River.  The  latter 
drains  practically  the  whi^>lc  canton,  and  empties 
into  Lake  Maggiore,  which  extends  some  tlis- 
taace  across  the  SOnthem  boundary.  The  can- 
ton thus  belong  to  the  basin  of  the  Po.  Tlic 
upper  mountain  ref^ions  are  rocky,  but  the 
SOOthcrn  part  of  the  ranton  is  \tTy  fertile, 
prodm  iiik;  ^Taiti.  fruil^  atiil  L.'raf>cs.  I.ar^jc  njini- 
bcr-*  ol  i;iiats  arc  rai^eil  in  the  in^ i'.iiit.iiii>..  The 
principal  mitnnK  iiuiustncs  are  ^I'^tute  and  mar- 
ble quarrying-  Commerce  and  manufactures 
are  nnimportant,  althoui^  there  is  a  consider- 
able tourist  trajKc  over  Uie  Saint  Gotihard 
Railroad,  which  traverses  the  canton.  The 
capital  is  BelHnzona  (q  v.).  In  1803  the  canton 
of  Ticino  was  formetl  b>  the  union  of  the  can- 
tons of  BelHnzona  and  I.iipano,  formerly  part 
i  f  the  Hcl\e:ian  Kopnli'ic.  and  it  was  rvccivcd 
as  a  full  member  of  the  Swiss  Confederation. 
Popi  158^56.  See  SwrrziaLANn. 

TICINO  (German  and  French,  Trspn), 
river  of  Switrerland  and  nortlxrti  Italy,  rising 
on  Mount  Saint  Golthard.  and  tlowuik;  in  a 
general  southeast  direeiion.  firsi  as  a  rapid  tor- 
rent through  the  canton  of  Ticino,  then  through 
Lake  Maggior^  and  iinaJly  as  a  dear,  navigable 
stream  on  the  boundary  between  Piramont  and 
Lomlvardy.  .\flrr  pa^^iIle  l'a\ia  it  joins  the 
Po.  Length,  cxchisuc  ot  Lake  Maggiore,  1(18 
miles. 

TICKELL,  Thomas,  English  poet:  bw 
Bridikirk.  C.uml>crbnd.  1686;  d.  Bath,  Somer- 
set, 23  April  1740.  He  was  educated  at  (Juicii"s 
Col1e^;c,  Oxford,  a  fellowship  ot  which  he  held 
1 7 10- Jo.  Hl  uai  ihc  friend  ot  .Addi.son.  who 
introduced  tiim  both  into  the  world  of  letters 
and  public  lifc^  and  on  becoming  lu  1717  sec- 
retary of  ftaie  Bade  TickcU  undcr-sccrctary. 
He  held  the  oflice  of  secretary  to  the  .Lords 
Itistices  of  Ireland  from  about  1724  till  his 
death  He  translated  the  first  book  of  the 
'Iliad,  about  the  time  of  the  appearance  of  the 
fir-t  part  of  P(!pc's  "Homer.*  Addisun  de- 
clared that  Tickell's  vcrsmn  was  ihc  '>e!«t.  while 
I'ope  professed  be!:<  \e  it  the  work  of  .\d<li- 
SOn  himself  and  wmic  in  reply  the  fam<ius 
satire  on  Atticus.  But  without  douU  TickcU 
made  his  own  transbtion,  which  Addison  cor- 
rertcd.  TirkcH's  Ioii^;e-t  poem  i-  ' Keii-in^'-on 
liardcns*  (\722):  hi"  mo>t  popular,  the  ballad 
of  'Coliti  and  I.ticy';  while  his  fiiu'-t  i<  the 
clefCy  'o  .\ddi*-on  prefixed  t"  lii*>  oiiti.m  of 
Addison's  works  (17_'1V  ('on>nlt  I  bn^on, 
Samn-!.  '!.i\.<  of  'b     i'    •-'   (Oxford  l'*"'-). 

TICKET-OF-LEAVE.  a  written  license 
jfranted  !>  ibe  Kn^'ls^h  t:o\ crnnient,  wbereliy 
a  pi  nal  convict  wj'*  K'uen  his  lil-erty  for  .roo.l 
Khavior  Wfore  the  ext>iraiu>ii  of  -^i  n.eiur 
It  oriainated  iq  the  jHinut  granted  to  pri>oiiers 
Iran^terred  to  the  coloiiu»,  but  u  canu-  into  do- 
mroiic  use  in  HoKland  after  I^IQ,  when  the 
roUit.ie*.  rrfnvrd  to  r«fei\e  more  consicts.  Cer- 
t.',:ii  I !-[  ru  !  H  n-.  Wire  mijxi^id  oil  the  rcripirnt. 
rtqiuring  that  be  report  to  the  police  at  >utcd 


interval*  imtil  his  term  expired,  that  he  sboold 
not  make  change  of  address  without  aotilyuic 
the  police  etc.  The  system  was  nrach  abased 
and  it  was  said  that  in  18Se^  2fit6  cams 
were  thus  liberated.  The  nnodicr  of  erin 

eomniilted  jiu  rt  .i>e<l  and  the  necc>>i!y  for  OKirc 
siringeiit  nua--ure->  led  to  the  aduptu>n  of  the 
mark  s>sn  ni.  ti::der  w  hu  h  oiil\  those  conMcts, 
sentenced  lor  terms  ot  more  than  two  year* 
and  whose  marks  for  Kood  behavior  and  io- 
dustry  showed  that  they  were  entitled  to  it, 
were  granted  the  liccn&c.  The  effcrtivcncas  of 
such  a  orsiefli  is  gicat^  increased  by  the  e^ 
operation  of  many  cnaritabic  mvanisatsom 
wbi  "h  tisc-  e\ery  pos>ililc  means  to  rc-e^tabb-h 
the  cx-conuei  and  to  enable  bun  to  lead  aa 
honest,  industrious  hfe.  , 

TICKNOR.    Francis    Orrey,  Araericaa 

physician  and  p<'et :  b.  Baldwin  County.  Gx, 
1S_'2;  d  near  Ctjluml-us,  Ga  ,  l!<74.  He  studied 
mcdicini  and  ctiKapctl  in  practice  near  Crdnm- 
btis.  Ills  verse,  pariictilarly  that  e  't;  >:t.  i:v 
the  Civil  War,  was  hiphly  popular  throu|<houl 
the  South.  Several  of  his  p<.enis  arc  in  5ted> 
man's  *  Antholog>-. '  and  after  his  death  his 
verses  were  collected  and  published  with  a  bio* 
graphical  sketch  by  P.  H.  Ha>-ne,  'Vlrgimans 
of  the  Valley,  and  Other  Poems*  (1*N). 

TICKNOR,  George,  .\merican  historian, 
b.  Boston,  1  Aug.  17V1;  d.  thcr&  2b  Jan.  187L 
He  was  fradnated  at  Dartmoutn  ia  18V,  aad 

was  admitted  to  the  bar  in  I81J,  but  never 

adopted  the  law  as  an  active  profession  He 
lived  in  Kurope  1815-lQ  for  the  purpose  of 
pursuing  his  studies,  and  on  his  return  «i 
apiHiinted  to  the  Smith  professorship  ot  modem 
langila^cs  and  literature  in  Harvard.  In  ISii 
he  reagned  his  professorship,  and  for  the  next 
three  years  traveled  in  Europe.  On  his  retuni 
he  de\-oted  himself  to  writing  a  *Hislory  of 
Spanish  I-ircrattirc  '  puMi>he<!  in  in  three 

volumes,  a  corrected  and  iiilarned  edition  ap- 
pearing in  Its  value  was  at  once  recf<- 
nizcd  by  scholars  and  it  was  tr.mslatr*!  into 
Spanish,  French  and  German.  He  proi!;;ce<!  ir 
ISijJ  a  'Memoir  of  l'r«>cott.*  the  historian  He 
aI>o  wrote  'OuiUnc  of  the  Principal  Events  ia 
the  Life  of  General  Lafayette*  (IftZS);  •Re- 
marks on  Gian^  htely  Proposed  or  Adopted 

in  Harvard  Vntvcrsity'  (l.«^>  ;  'Remarks  on 
the  Life  and  Writings  of  r>anicl  Webster* 
(!><,^P:    'l.crture   un    the    Rest    Methods  of 

Trarhine  the  Living  Language*'  nfU2)  Con- 
s'llt  Hillard.  George  S,  and  Ticknor  Mrs 
.\nna  and  Ticknor,  .-Xnna  F.Iiot,  'Life.  I.eTters 
and  Journals  of  Grorec  Ticknor'  (2  v^Js. 
1S76^,  critical  c<I..  '     tV-rtv  C-renlet  (I'JfW) 

TICKS  AND  MITES,  smaU  anhn.pod> 
usiiallv  considered  to  be  an  order  (Acanda)  of 
the  class  Arachmida  (qv.).  They  have  the 
rewions  of  the  Inxly  the  most  completely  coa> 
b  oeed  of  any  articulated  animals,  for  not  au|f 
an  the  head  and  thorax  more  or  less  united  to 
foitii  ,1  ephalothorax.  but  the  latter  is  cont:n 
r  with  the  aMomeii.  often  withmir  :he 
-'i».;b!»>t  indication  of  the  line  of  union,  ijsd 
except  in  a  few  c.ise>  the  abdomen  is  entirelj 
unsr^naented.  The  mouth-parts  usually  fora  a 
piemng  and  suctorial  proboscis  coonposed  of  the 
ehrlicerar  and  pedipalpi.  the  latter  being  mmit 
up  in  part  <>f  a  jointed,  nstiall^r  tactile  palpuk 
while  the  cheliccne  may  be  suEforui  aiid  aa* 
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jointed  or  twu-jotnted  and  clawed  or  chelate. 
Typical^  the  nature  forms  or  imanoes  hav« 
four  pairs  of  waUdng  legs  of  from  five  to  eif^t 

joints  terminated  by  variously  arranged  claws, 
Stalked  or  se2>:>ilc  suckers  or  pads;  but  the  legs 
may  be  variously  modified,  reduced  to  mere 
tubercles,  to  two  pairs  or  disappear  altogither 
in  some  parasitic  forms.    Respiration  is  ef- 
fected by  means  of  simple  or  branched  tracheae 
opening  by  from  one  to  three  pairs  of  stigmatae 
at  ihv  hasc-i  i»f  tlic  lc^^^,  or  \>y  means  of  a  pair 
oi  ;ur-:Mic^  opciiiuK  at  tiie  base  of  the  proboscis 
or  on  the  back  or.  in  the  absence  of  all  special 
respiratory  organs,  may  be  purely  integumen- 
tary.  The  alimentary  canal  is  commonly  a  spa- 
cious   sac   which   may   be    forked    or  much 
branched.    In  most  cases  there  is  no  blood- 
vascular  system.   The  sexes  arc  separated,  the 
generative  ducts  open  on  the  base  of  the  at>do- 
men,  and  fertilization  is  accomplished  through 
copialatuuL  A  few  are  parthenofeenetic  and 
sexual  dimorphism  is  frequent.  They  arc  ovi- 
paroii.s.    ovo-viviparous    or    viviparoii-  The 
Uirva:  fre<iuently  differ  ^^re.^tly  from  tl.  ■  ima- 
goes in  appear;uice  and  habits  and  alni'i':!  al- 
ways have  three  pairs  of  legs.   After  a  few 
molts,  usually  two,  they  form  nymphs  or  pupse 
which  also  may  be  veiy  different,  and  after  a 
sn^e  moft  metamorphose  into  the  mature  form 
or  imago. 

Mite<  and  ticks  are  fouiul  in  .all  part>  df  the 
world  and  under  every  \  ai  iety  of  en\ ii  Diiincnt. 

Many  are  parasitic  either  temporarily  or  per- 
manently, and  on  hoth  atumafs  and  plants,  a 
few  are  commensals  in  ants'  nests,  etc.,  others 
arc  predaccous,  and  seize  and  snrk  the  juices 

from  weaker  animals,  stime  li\c  in  dcctyiiif; 
\cpetable  suNstance>,  many  in  damp  earth,  in 
mosii  or  under  tlic  hark  of  trees,  many  are 
aquatic  either  in  fresh  water  or  the  sea,  and 
some  of  the  marine  forms  descend  to  great 
depths.  While  most  of  die  members  of  ibis 
order  have  no  direct  relation  to  haman  affairs, 
many  afiFcct  n  interests  in  important  and 
manifold  wa\>.  Sonic,  like  the  itch-miiea,  arc 
the  cause  of  anno>-ing  diseases  of  man  and  ani- 
mals, some  like  the  cattle  ticks  are  the  bearers 
of  discase-prodnctng  parasites,  some  are  seri- 
ously destructive  to  our  crops  or  to  manuf.ic- 
tured  food-products,  etc. ;  and  many  are  bene- 
ficial as  destroyers  of  harmful  insects  and  their 
eggs.  Owing  to  their  ^reat  powers  of  repro- 
duction and  their  tenacity  of  life,  the  Iiarmful 
species  are  difl'tcult  to  combat,  preparations  of 
sulphur  and  lime  or  powerful  insectiddes  ap- 
plied directly  to  the  colonies  being  the  most 
ctTt^ctivc  remedies.  The  number  of  known  spe- 
cies already  amounts  to  thousands,  although 
the  smaller  mhcs  have  been  little  studied  out- 
side of  Europe.  They  vary  in  size  fi  'in  the 
microscopic  mites  to  tbe  large  cattle  tick£  about 
an  indi  m  length.  Differing  greatly  not  only 
in  habits  and  appearance  hut  also  in  slnirtnre. 
the*  /•Icarida  are  divided  by  systematisis  into 
numerous  families  ;uid  >nti! .iinilics,  of  which  a 
few  representatives  may  be  mentioned. 

The  Oribaiidce  is  an  extensive  family  of  20 
pcrjcra  and  200  to  .^00  -pccics  of  frcc-living 
forms  with  hard  skiiis  and  robust  bodies  and 
u^u.^lly  three  pairs  of  stalked  stigmaije  and 
simple  trachese.  They  are  mostly  vegetable 
feeders,  never  parasitic  and  with  the  exception 
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of  a  few  aquatic  forms  Uvea  in  damp  earth 
under  leaves,  baric,  etc 

The  GamatitUt  are  somewhat  similar,  with 

rounded  bodies  and  a  hnr  '  !:iii,  lint  have  only 
a  single  pair  of  stipniatie  at  the  base  of  the 
second  pair  of  legs.  The  IjIockI  systtm  is  well 
developed.  They  often  swarm  on  the  under 
side  of  ruve-beetlci;  canioorbeetles  and  other 
insects  and  some  are  parasitic  on  bats  and 
birds;  3S  genera  and  perhaps  20O  species  are 
already  known. 

The  Ixudulcc  arc  the  ticks,  IarK:e  hlood-sm  k- 
ing  species,  with  o\'oid  bodies  and  l<  ritln  ry  sl<iti 
capable  oi  great  extension.  They  are  tempo- 
rary parasites  of  vertebrates,  chiefly  of  birds 
and  mammals.  As  a  rule  tbe  eggs  are  depos- 
ited in  the  ground;  the  newty  hatched  larvae 
have  three  pairs  of  lontr  clawed  legs  with  which 
they  attach  themselves  to  a  host,  insert  the 
beak  and  suck  the  tliiids.  When  ready  to 
slough  they  may  drop  off.  seek  concealment 
until  the  skin  is  changed,  when  the  same 
maneuver  is  repeated.  After  passing  the  larval 
and  nymphal  states  the  imagoes  five  amongr 
herbage  and  shrubbery  and  upon  f opportunity 
again  attach  themselves,  but  usually  in  pairs, 
to  some  warm-Mooded  host,  inscrtiiiL  ihe 
strongs'  beak  and  drawing  blood  while  copul.i- 
tujii  takes  place.  The  fertilized  female  becomes 

Srcatiy  distended,  often  to  a  spherical  form, 
rops  off  and  deposits  her  eggs,  often  to  tiis 
number  of  20,000  to  30,000.  The  lartrc  cattle- 
tick  (Boof^Uus  bovis)  of  the  western  ranges, 
now  known  to  be  the  intermediate  host  of 
the  parasite  of  Texas  fever  and  a  great 
scourRc  to  cattle  and  other  animals,  is  an  ex- 
ample. Others  are  the  wood-tick  (Ixodes  umi* 
pwictata),  so  coaunon  in  New  England,  and 
certain  European  species,  one  a  parasite  of 
poultry  and  introduced  into  the  I'nitcd  States, 
as  the  related  dove-tick  also  has  hceii. 

The  Hydrachnida  are  ilxc  attractive  and 
familiar  water-mites,  another  lam  group  of  ^ 
genera  and  about  500  spedea.  The  adults,  re> 
markablc  for  their  sextial  dimorphism  and  bril- 
liant colors,  suck  the  juices  of  small  crustaceans 
while  the  young  are  parasitic  on  aqu.itic  insects 
and  ninssels.  The  brilliant  scarlet  e;  L;s  ,,f  smne 
species  arc  frequently  found  attached  to  aquatic 
plants  and  stones  in  a  mass  of  jelly.  A  related 
family  containing  mostly  marine  predaceous 
forms  is  the  Hmacaridfe.  An  allied  family  is 
the  Trombidiidte.  including  the  scarlet  mites  and 
the  red  spiders  so  well  known  to  horticultur- 
ists. .\  very  <  omnion  .uie  is  Tetrarh\nchus  tele- 
anus,  which  spins  a  web  on  the  under  side  of 
leaves  and  is  very  destructive  to  plants  during 
hot  dry  weather.  Others  cattsegreat  damage 
to  orange  and  lemon  groves.  The  young  are 
parasitic  on  insects. 

The  disgusting  itch-mites  form  a  family 
iSarcoptida)  of  short,  rouinied  forms  which 
lack  eyes,  trachea:  and  stigmatae  altogether. 
They  are  microscopic  and  burrow  in  the  ^n 
of  various  animals,  causing  tbe  diseases  known 
as  itch  and  mange,  whidi  are  very  diffirnlt  to 
eradicate  but  usually  yield  to  persistent  .ipplica- 
tions  of  sulphur  washes.  No  less  than  68 
petn  ra  and  .'50  species  parasitic  oti  mammals, 
birds  and  insects  have  been  described.  (See 
Itch).  Sheep-scab  and  mange  in  various 
domestic  animals  are  caused  by  related  miles  of 
the  genera  Ftoroplet  and  Symbiote*.  They  ail 
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Ittvt  the  feet  wonderfully  provided  with  ad- 
hesive organs  in  the  form  of  hooks,  bristles  and 
sucking  cups.  Oosely  allied  are  lite  Tfnffly- 
phidte,  comprising  perhaps  SO  qiedcs  of  ainiita 
torms  with  biting  jawt.  They  are  chtafly 
markable  for  their  great  reproductive  capacity 
and  the  enormous  numbers  in  which  they  occur 
in  slowly  (iccurniK>sinv;  MVftal)Ic  siihsiancci.  rtc. 
Here  iK-luDk;  the  cliccse-mitcs  (  Tyr,itilyf<lius  uro 
and  T.  lun(jior)  which  aic  cuhivatcd  .ir.  l  sf>wn 
in  certain  cheeses  in  order  to  Kive  them  an  ap- 
pearance of  auitarity  and  an  acid  <la\-or.  Manv 
similar  species  infest  stored  ^rain,  dried  fruits, 
etc..  and  some,  like  Atemrobms  and  Rhixoqly- 
phus,  destroy  living  roots,  bulbs  and  gnuas. 
Another  one  abounds  in  unrefined  sugars. 

T\\i>  >tTic!l\  parasitic  lamtltev  in  which  the 
body  lia>  In-cumc  ciuiiK.ittd  ami  wurni-like  and 
Otherwise  dej^eiieralc  arc  I  irmodwuiir  and  irio- 
pkydidff.  The  former  live  in  the  hair  tolUcics 
and  sldn  glands  of  man  and  domesticated  ani- 
aials.  Demodex  foUiculorum  sometimes  causes 
the  *blackhcadl*  which  appear  about  the  human 
Bote;  similar  species  infest  the  fig.  dog,  shecf^ 
ox  and  other  animals.  That  of  the  ox  some* 

times  so  ixrturatcs  the  skin  tha*  it  ha^  little 
value  fur  Icatlu  r.  In  these  forms  the  Ic^s  arc 
verv  small  and  ib  k;cnerated  and  one  pair  may 
be  lost.  The  second  family  is  thai  ot  the  Rall- 
mites  which  have  but  two  pairs  of  legs,  the 
posterior  being  sometimes  represented  by  bris- 
tles. They  form  kuUs  in  the  buds  and  leaves 
of  plants  'whoec  jukes  they  nek.  Most  of  tbc 
species  are  confined  to  a  particnlar  species  of 
plant,  so  that  the  23?  which  have  been  <!escrihed 
arc  pri>bably  but  a  small  reprtsciita;ion  ot 
those  actually  in  existence.  Some  are  parasitic 
in  the  ^lI!s  made  by  others,  recalling;  the  in- 
quiliiH  N  .iiT,        rhc  i.rall  flies. 

Bibliography.--  Trouessart,  '  Revue  sciences 
natiirelles  de  I'Oucst'  (1»>92);  Michael. 
'British  Oribaudx*  (London  1883-^) ;  'British 
Tyr(>Kl>phid3r>  (London  1901) ;  Banks.  *Tran»> 
actions  \mcrican  F.nlomoloKical  Society,* 
X.\I;  Walco'.t.  '  Hydracbiiid;e'  (Studies  Univ. 
(if  .Wlri^ki,  N<i  Mi:  rack.iid.  'American 
Journal  of  .\ris  and  S  uiue'  (  18~1  )  ;  Banks, 
'Red  Spiders  of  the  L  iim  d  States'  (Bulletin 
Department  of  .Agncuiture,  U  ashington.  I'XIl)  ; 
Kuttall.  *  Insects  as  Carriers  of  Di.sea:>c'  (Johns 
H<^ns  Hospital  Reports  1<AX)) :  and  the 
monographs  since  1896inScttultse's  *TicrTeicli,> 
(Berlin^:  Murray.  ^Economic  Entomology, 
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village,  Essex  Omnty.  on  the  stream  which  is 

the  outlet  of  Lake  GeorRc.  and  on  the  Delaware 

anil  Hu.'>"n  and  the  Rutland  railri  ads.  .dK>ut 
mill  s  ni>rih  bv  east  of  .\iliaiiy.  and  a  short 
(!;s;jni.e  tri'm  lakr^  <  liami>!.i'. n  and  (ie<ir;»e. 
In  the  vicinity  arc  ruh  deposits  of  crystalline 
graphite,  the  chief  source  of  the  supply  in  the 
United  Slates.  Tbc  viilaRe  is  in  an  agricul- 
tural region.  The  good  water  power  is  utiH<ed 
t»«  some  extent  lor  manufacturing.  TTie  chief 
matmf.«ciurrs  are  Inmbcr  products.  w<M»d  pulp. 
pa|>n   and  dairv  priidiii!> 

Till  his;  rv  .if  Tic  niieri'i,'.!  and  vi>  init\  be- 
Kiiis  with  the  r..rl\  setilrnui  t  of  \'<-rr:i"!ii  and 
northern  .\cw  York.  In  17.r>  a  tun  w.i»  built 
here.  1^  the  French.  They  csUcd  it  Fort  CariU 
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Ion.  on  account  of  the  caroling  or  chiinine  t 
the  waters.  The  value  of  the  site,  near  the 
head  of  Lake  Lliamplain  and  at  the  entrance  to 
Lake  George  whitJi.  with  a  sbon  portaci; 
formed  a  waterwiy  to  the  Hndsoo,  was 
recognized  by  both  the  French  and  EM%ik. 
Two  years  after  the  erection  of  Fort  Carinoo  it 
was  Lrninionrd  by  a  force  of  9,000  men  un-W 
Miiiiiialtn  \\ishinj?  to  extend  the  p><wer 
secured  li\  advantageous  a  posili<>n.  \f(  r4!- 
calm  attacked  and  captured  Fort  William  Henry 
on  Lake  George.  In  July  the  following  vcar 
(jieoeral  Abercrombie  attempted  to  eapfte  Pon 
CariMwi.  and  although  he  had  a  force  of  15.000. 
he  was  nasnocessful ;  hts  loss  was  aboot  2.000 
In  1759  another  and  successful  effort  was  ondr 
U)  urtst  ihi'  fort  from  the  French;  CicneraJ 
Anilicrsi  With  a  tone  of  Ij.tuRt  captured 
both  I'arilli  II  and  Crown  Homt  Alter  the  be- 
ginning oi  the  Kevoluiionar)-  War.  the  whole 
region  bordering  on  Lake  Champlaio,  Lakr 
George  and  the  Hudson  River  became  a  hank 
ground.  On  10  May  1775,  a  small  force  «l 
AflKricaas»  less  iIbb  100  in  number  and  known 
as  *Green  Mounuin  Boys,*  under  Ethan  Allen 
(q.v.),  demanded  the  Briti>h  commander  lo 
surrender  "in  ilic  name  of  the  (ircai  Ichorah 
and  the  Continental  ConRress!"  and  thu-. 
despite  the  fact  that  Allen  held  no  conimns*<-e 
and  also  that  the  Continental  Congress  had  n-  -. 
yet  convened,  captured  the  tort,  then  called 
Ticondcroga.  Burgoyne's  plan  uf  campaign  in- 
cluded regaining  this  fort,  and  on  JO  Jaac  1777 
lie  endeavored  to  capture  die  Amertcans.  bat 
failed.  On  5  July  of  the  same  year,  he  mjde 
another  attempt  and  this  time  succeeded.  Later 
other  engagements  took  place  here  and  m  tbc 
vicinity,  but  the  English  kept  possessitm  anul 
after  the  .stirremler  of  Burmiyne.  In  ir!^">  ar. 
Knglish  force  occupied  the  fort  for  a  slsort 
time.  At  the  close  of  the  wara  with  ^Tg*T~* 
the  fort  ceased  to  be  of  importance  aad  a*  it 
was  not  occupied  it  sooa  became  a  rmn.  Star 
the  vilbge  stands  a  part  of  the  gray  stone  w  al'.i 
of  the  old  fort.  Uaiqr  tourists  visit  the  vilUj^c 
each  year,  and  it  has  9ome  note  as  a  StMBOWr 
resort.    Pop  2,918. 

TICONDEROGAy  Expedition  Againat.  an 
inddem  in  the  American  Revolutiooniy  Wae 

See  AixzN.  Ethan  :  Ticdkivboca. 

TICPOLONGA,  the  name  in  Crjlon  of 
Russell's  viper  {UatotQ  russtlHi)  conunon  in 
the  south  of  India,  Gejdoa  aad  Bwma.  See 

Rt^iJ^SMJ.'s  \'lI»«L 

TICS,  sp.ismodic  contractions  of  musclei^ 
especially  those  \*hich  occur  in  the  muscle*  : 
the  face.  Such  afTections  are  charactenicd  b  • 
painful  muscular  twitcbuiflL  The  term  tic,  a» 
referring  to  facial  msanTis  espedally  appihcd 
to  dc«doiilonreux.  See  FAciAt  NtfaAbOA. 

TICUNA,  te-koo'ni.  or  TUCUNA,  Mo- 

ki'(  'n.>,  a  tribe  of  aborisinal  Indians^  fouwl  in 
the  forests  of  Brazil  and  Peru,  around  the  COl 
fluence  of  the  Javary  and  Maranon  or  CWer 
Amazon.  They  are  of  slender  but  good  fB>* 
sique,  have  dark  skins,  and  live  in  a  state  of 
nature,  their  sole  adornments  being  f rather 
armlets  and  mnnkev  terth  neddcts.  They  !:ve 
bv  ti^hini;  and  hnr.unc,  and  are  (lisfin  nrshet* 
tor  their  hf^nesiy  and  strait:htfon*  ard  dri'.irc^ 
Their  birth,  death  and  other  ceremonials  mi 
nistoas  are  iMerctting.  Easlv  in  tiie  Wlh  c«e> 
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tnjr  Ac  Jesuits  established  missions  among 
these  people.  Consult  Chamberlain.  A.  F.,  in 
'Journal  de  la  Sod<t<  dcs  Amfricanistcs  dc 
Paris'  (Vol.  VII,  Paris  1910). 

TIDE-MILL,  a  water-mill  so  constructed 
as  to  utilize  the  action  of  the  tide.  This  is 
osaally  accomipUshed  by  one  of  two  methods. 
The  nrst  consists  of  shutting  off  the  water  in  a 

reservoir  at  flood  tide,  its  escape  through  a 
race-way  Kivin^  the  motion  to  the  mill.  In  such 
li(le-millb>  the  return  of  the  tide  through  the 
sluice  may  also  be  utilized.  The  other  ami  less 
expCBsive  method  involves  the  placing  <  !  a 
horiaontal  wheel  in  the  water  to  be  turned  by 
the  current  either  in  ebb  or  flow.  The  motion 
of  this  mill  is  not  uniform  ;  it  attains  its  Rreal- 
est  velocity  at  half  tide  and  is  suspciidcj  t?ii- 
tircly  at  the  turn  of  the  tide;  hut  v.iih  excep- 
tion of  this  suspension  a  uniform  velocitv  can 
be  obtained  through  the  use  of  regulative 
naduneiy.  The  old  Loudon  tide-miUs,  in  OM 
m  die  river  Thames,  were  built  on  a  platform 
which  was  entirely  afloat,  water-wheel,  mill- 
room  and  all.  Tide-mills  have  never  attained 
any  great  success  owing  to  the  inconvenience  of 
so  irrcKuIar  a  motive  power.  But  in  recently 
projected  mills  an  attempt  is  made  to  obviate 
this  diihcuity  by  the  use  of  an  ingeniously  con- 
structed tidal-motor. 

TIDEMAND.  Adolph,  Norwegian  painter: 

b.  Mandal.  1814;  d.  Christiania.  1876.  He 
studied  at  Copenhagen  and  at  Utisseldorf  under 
Schadow,  afterward  going  to  Munich  and 
Rome.  Among  his  works  are  the  large  histori- 
cal compositions  'Gustavus  Vasa  Addressing 
the  DalecarUans*  and  *  Devotional  Meeting  of 
the  HauRainer, '  and  many  genre  subjects,  such 
as  the  cycle  of  10  pictures  illustrating  *Xor- 
wegiaii  Peasant  Life*;  Hirandmother's  Bii<i.il 
Crown.'  and  «The  Wolf  Hunter's  Tale.>  He 
was  for  many  years  painter  to  the  king. 

TIDES.  1.  Introductory.  -  Persons  living 
along  the  seashore  are  familiar  with  a  semi- 
daily  rising  and  falling  of  the  waters,  which, 
although  generally  amounting  to  only  a  few 
feet,  often  suflices  to  cover  and  bare  by  turns 
fAiit  stretdies  of  the  sea-shore.  Without  tide 
tables,  or  any  knowledge  of  the  moon's  post- 
lion,  the  approximate  time  of  the  tide  can  be 
foretold  from  its  oltserved  time  of  occurrence 
on  a  previous  day,  by  allowing  SO  minutt  s  for  its 
daily  retardation.  Toward  and  after  the  time 
of  Caesar,  the  Romans  were  well  acquainted 
with  ocean  tides  as  the  writings  of  Caesar,  Sen- 
eca, Pliny  the  Elder.  Claudianus,  and  Others 
clearly  snow.  By  referring  the  tides  to  the 
attraction  of  the  moon  ana  sun,  Newton  took 
the  first  important  step  in  their  explanation. 
Since  his  time  important  investigations  of  the 
laws  of  the  tides  have  been  made  by  Laplace, 
Airy,  Kelvin,  G.  H.  Darwin,  II,  Poincare  and 
many  others. 

2.  Definitions,  etc. —  The  tide  is  the  periodic  ' 
rising  and  falling  of  oceanic  .md  other  large 
bodies  of  water,  due  mainly  to  the  attraction  of 
the  moon  and  sun  as  the  earth  rotates  upon  its 
axis.  Remarkal)lc  stages  of  the  water  level  at 
a  given  place,  whether  due  to  i-  trthquaki  s. 
gales  or  other  causes  which  prot  al  lv  ha.c  no 
definite  law  of  recurrence  although  popularly 
known  as  *tidal  waves."  cannot  be  rcfjrarded  as 
belonging  to  tidal  phenomena.  The  rising  and 
falling  is  accompanied  by,  and  depends  upon, 
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lateral  or  horizontal  movements  of  die  waters 

called  tidal  currents  or  tidal  streams  or  the  flow 
and  ebb.  Their  periodic  charactci-  distinguishes 
them  from  ordinary  ocean  nirrcnts  The  tide 
rises  until  it  reaches  a  maximum  height  called 
high  V.  ater  and  then  falls  until  it  reaches  a 
minimum  height  called  low  water.  The  differ- 
ence in  height  between  a  high  and  a  low  water 
is  called  a  range  of  tide.  At  most  ports  two 
high  waters  and  two  low  waters  occur  each 
lunar  day.  The  average  length  of  a  lunar  day 
is  24  hours  50  minutes  28  seconds.  The  inter- 
val of  time  between  the  transit  of  the  moon 
across  the  meridian  and  the  occurrence  of  high 
or  low  water  is  called  a  lunitidal  interval.  Tne 
average  value  of  the  hifl^i-water  lunitidal  inter- 
val at  any  seaport  is  sometimes  called  the  cor- 
rected csiaMi^liinent  to  distinguish  it  from  the 
high-water  lunitidal  interval  on  the  davs  of 
new  and  full  moon,  which  is  known  as  the  es- 
tablishment, or  the  vulgar  estabUshment,  of  the 
port. 

At  the  times  of  new  and  full  moon  the  tidal 
forces  of  the  moon  and  sun  act  in  (he  same 
direction,  whereas  at  first  and  last  quarters  they 
oppose  each  other.  When  they  unite  their  forces 
we  have  spring  tides,  characterized  by  large 
ranges  of  the  tide;  when  they  are  opposed,  neap 
tides,  having  small  ranges.  The  spring  and 
neap  tides  usually  occur  soon  after  the  cor- 
responding phases  of  the  moon.  The  interval 
is  called  the  retard  or  age  of  the  tide,  or 
age  of  the  phase  inequality,  and  is  usually  less 
than  60  hours.  The  lunitidal  intervals  have 
their  mean  values  at  the  times  of  spring  and 
neap  tides;  the  tides  occur  a  fraction  of  an 
hour  earlier  between  spring  and  neap  tides,  and 
later  between  neap  and  springs.  Other  tnings 
being  equal,  the  range  of  tide  is  greater  than 
usuad  by  about  one-sixth  part  when  the  moon 
Is  near  perigee  md  sbont  as  nradi  less  than 
asual  when  near  apogee.  An  increase  or  de- 
crease of  about  one-tenth  part  of  the  range  oc- 
curs when  the  moon  is  near  the  equator  or  near 
its  point  of  extreme  declination,  respectively. 

Diurnal  inequalities  among  the  four  tides  of 
a  day  arc  due  to  the  presence  of  a  diurnal 
wave  or  partial  tide,  whose  period  Is  approxi- 
mately 24  hours.  The  cause  of  this  wave  Ues 
in  the  fact  diat  if  die  moon  is  north  or  south 
of  the  equator,  its  tidal  forces  arc  somewhat 
diilcrent  l>oth  in  magnitude  and  in  direction 
when  two  times  half  a  lunar  day  apart  are 
compared. 

3.  The  lldal  Forces.—  All  particles  of  die 
earth  (the  seas  included)  will  continue  to  oc- 
cupy positions  fixed  relatively  to  one  another 

if  no  other  forces  are  impressed  upon  them 
thin  the  followinp:  The  earth's  attraction;  its 
cer.trifugal  force  of  :\xi;(l  rf^sation;  and  a  force 
acting  upon  all  of  its  particles  alike,  for  cx.im- 
ple,  the  ccnirifugal  force  due  to  the  revolution 
of  the  earth  about  the  centre  of  gravity  of 
earth  and  moon.  Tf  an  extraneous  force  does 
not  act  upon  all  particles  alike,  then  motions 
w^ill  be  set  up  in  the  yielding  parts.  The  at- 
traction of  the  moon'  upon  a  given  particle 
fncar  the  surface,  say)  is  along  a  line  drawn 
(at  any  given  instant)  from  the  particle  to  the 
moon's  centre;  its  intensity,  which  is  inversely 
proportional  to  the  sonare  of  the  distance,  and 
Us  local  direction  f triat  is,  direction  with  re- 
spect to  the  earth's  surface)  continually  change 
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as  the  earth  rotates  upon  its  axis.  The  attrac> 
tiun  of  the  moon  uputi  .t  particle  at  Uic  earth's 
oentrc  (or  upuii  the  t.uili  a  vvholc)  IS  along 
a  liiic  drawn  Irom  (he  earth's  centre  to  l^t 
of  the  moon;  it  is  iitdependent  of  the  earth's 
axial  rotation  Rir:iu>(  tlir  action  of  the  moon 
upon  thf  surface  pailulc  dilTcrs  from  its  action 
iijKjn  the  particle  at  the  earth's  centre  there  rc- 
suhs  a  tcndcnc}'  to  produce  motioii  relatively 
to  the  earth's  centre.  A  consideration  of  this 
tendency  will  enable  us  to  answer  the  question 
why  there  should  be  two  high  waters  eadi  lunar 
day*  instead  of  only  one  high  water.  In  a  sin- 
rIc  sentence,  the  reason  is  that  the  moon  at- 
tracts the  waters  on  the  hemisphere  facing;  ihc 
moon  more  powerfully  than  it  docs  the  earth; 
but  attracts  the  earth  in  K<^neral  more  power- 
fully than  it  docs  the  waters  on  the  far- 
ther side  of  the  earth.  The  difference  be- 
tween the  action  of  the  moon  at  any  point 
of  the  ocean  and  its  action  on  the  centre 
of  tlie  earth  is  the  title-prodiiciiif^  force  at  the 
specified  point.  It  is.  not  dilhcuh  to  show  that, 
to  hifi^er  powers  of  the  small  quantity  a/r, 
the  vertical  and  horizontal  components  of  the 
moon's  tide-prodticiiig  force  are  very  nearly 

(3co«^#— 1)  and  y        f  tin2f  fwpee* 

lively,  where  M  tk-nolcs  the  mass  of  the 
moon,  £  that  of  the  eartht  c  the  force  of 
gravity,  o  (he  mean  radios  of  ne  earth,  r  the 
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distance  between  centres  of  earth  and  moon, 
and  0  the  zenith  distance  of  the  moon  cor- 
rected for  parallax.  The  nuoierical  vahic  of 
JIf  a* 

TT  when    r    has    its   mean   valiK-.  is 

0.000000056ianid  so  the  vertical  force  has  a 
mnge  of  (UlOOOOOI68</,  as  has  also  the  hortaon- 
tal  force.  'Hie  solar  tidal  force  is  46  per  cent 
that  of  the  hmar.  The  tides  are  mainly  due 

to  the  hori/nntal  component  of  the  forces. 
The-e  are  the  forces  which  dellect  a  pluml»  line, 
althonvjh  t>y  an  anioiinl  so  small  that  it  can 
hardly  be  measured.  The  deviation,  in  case 
of  the  moon,  amounts  to  only  0."017  either  way 
from  the  mean  vertical  For  a  suifidently  deep 
body  of  water  extending  163  naiitkal  miles 
alonp  the  c<|iiator  the  range  of  tide  at  either 
end  will  !»c  one  inch. 

The  system  of  arrows  in  Figs.  1,  2^  3  are 
intended  to  represent  the  horizontal  component 
of  the  moon's  tide-producing  force  at  varioiu 


places  on  the  carlfa'a  twrfacc.  The  amvs  W 
cated  upon  the  same  sHiaU  circle  are  si^pmcd 
to  he  ot  equal  length,  and  all  arrows  are 

posed  to  lie  in  a  system  of  crcat  nrc!c>  »h.3 
meet  in  a  point  directly  nncur  the  mi*m  i,-  . 
of  course,  in  the  antipodal  point  At  th-  v 
jHjints  and  along  a  great  circle  midway  hctwct- 
tlum  the  length  of  the  arrow  s  is  zero;  iq  c  L  r 
words,  the  force  vanishes.  The  system  of  ^• 


rows  is  fixed  with  respect  to  the  mjxm, 
so  sweeps  over  the  surface  of  the  rarth  as  tbt 
moon  performs  her  apparent  daily  rr\-olaiV 
The  system  shifts  somewhat  when  the  moer  • 
north  or  south  of  the  eqtntor.  At  any  poMt  i 
on  the  earth's  surface,  the  moon  bdnir  cpc- 
the  otualor,  the  horizontal  forces  are  cquii  s 


1            -  ^ 
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magnitude  and  direction  to  the  horizontal  focce 
at  P*.  a  point  upon  the  same  parallel  of  btmdr 
as  P,  but  180*  distant  in  lonsHtude;  or. 
amounts  to  the  same  thine,  they  repeat  thee 
solves  at  any  given  point  P  c^er>■  half  hra: 
day,  or  12h.  2.^m.  14s.  on  an  a\  craRT.    Bat  wkf* 
the  moon  is  not  upon  the  eriiiator,  the  for  : 
are  generally  not  the  same  at  P  and  F,  c.±- 
tn  flsagnitude  or  in  direction,  and  so  do  n?!  ex- 
actly repeat  themselves  every  half  Iniur  dr 
This  alternation  of  the  forces  give*  rise  Sr  . 
diurnal  inequality  in  the  ti  les.    I(  will  be  no- 
ticed that  for  places  ^itn.itt  .!  itpcm  cither  v-^ 
of  the  equator,  the  forL<  -  li.r.  e.  when  thr  rr.- 1 
is  upon  the  eouator,  a  meridional  iuniptwr 
directed  from  tlie  poles  toward  the  cqnuor.  «sj 
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that  this  component  nowhere  points  from  the 
equator  toward  the  poles;  consequently  the  ex- 
istence of  the  moon  causes  the  water  (half-tide 
le\'cl)  at  the  equator  to  be  hi^^hcr  than  it  would 
ofltemise  have  hecn.  The  moon's  movement  in 
declination,  therefore,  causes  a  fortnightly  fluc- 
tuation in  half-tide  level.  Similarly  the  smi 
prod'.ircs  a  scmi-annnal  nuctiiatioti 

4.  Real  Equilibrium  Tides.-  If  in  the  case 
of  anv  liod\  of  water,  its  free  period  he  several 
tiroes'  snuilcr  than  the  period  of  the  tidal 
forces,  say  test  than  three  or  four  hours,  the 
surface  will  at  eveiy  instant  be  normal  to  the 
phimh  line  as  <6sturhed  Ky  these  forces.  In 
pnrtiriilar,  cotisidcr  the  mean  lunar  semi-diunial 
tide  of  a  deep  lake  situated  in  rmrth  latitude. 
Upon  refcrriiit;  to  F'w.  4  it  may  be  inferred  that 
high  water  will  occur  at  a  point  south  of  the 
no-tide  point  when  the  moon  is  on  meridian*  at 
a  pobt  west  of  the  no- tide  point  at  3  o'clock, 
tanar  time ;  at  a  point  north  of  it,  at  6  o'dock; 
at  a  point  east  of  it,  at  9  o'clock.  The  no-tide 
point  is  the  centre  of  (fravity  of  the  surface. 
This  theory  nearly  explains  the  tides  found  in 
l  ake  Superior  and  the  semi-diurnal  tide  in  the 
castirn  portion  of  the  Mediterranean  Sea;  it 
partially  explains  the  scmi-diumal  tides  in  the 
Gulf  of  Mexico  and  the  Caribbean  Sea,  and  the 
diurnal  tides  in  the  Atlantic  Ocean  cast  of  the 
United  Stata. 

5.  Hypothetical  Equilibrium  Tides.— If  a 
spherical  Lody  like  the  earth  were  entirely  cov- 
ered by  an  ocean  so  deep  that  its  free  i)Lri  jj 
of  oscillation  would  be  several  times  smaller 
than  the  period  of  the  tidal  focces,  the  tidal 
forces  of  the  moon  would  came  the  surface  of 
the  ocean  to  assume  the  form  of  an  eilipaoid 
i  f  revolution  with  the  lontrcr  axis  pointing  to- 
ward tile  moon's  centre  l-or  any  zenith  dis- 
tance 0  of  the  moon  the  iieipht  of  the  tide 
above  the  undisturbed  spherical  surface  becomes 

T  ^  ^  ,  f — TIT  cos*  ^  —  I )  where  o  de- 

i  ti  r*  I  — I  o  /  Oc 

notes    the    density  of   the  water   and  ie 

that  of  the  eartk  The  mmierical  value  of 

y  ^  is  1.17  feet.  The  corrcspondiiig  value  for 

the  sun  is  0.S4  foot.  If  the  «/  de  «  fl^  the  ran^e 
of  the  hypothetical  lunar  tide  becomes  1.8  feet ; 
if  <T  / (te  ^  1 .  the  range  becDiiMB  4.4  feet.  In  oaae 

of  the  earth  "    ''e  =  i», 

The  hypoiheiioal  tide  just  described  can  he 
easily  calculated  for  any  time  and  place  and  is 
known  as  tfie  uncorrected  equilibrium  tide.  It 
bears  no  resemblance  to  the  actual  tide  of  our 
oceans. 

6.  Some  Dynamical  Qtiestions  Involved  in 
Ae  Subject. —  Because  the  requirements  for 
equilibrium  tides  are  seldom  found  in  the 
oceans,  their  waters  must  be  treated  as  agisrrc- 
gates  of  heavy  particles  performing  some  kind 
of  oscUlatofv  motion.  A  progressive  free  wave 
m  9.  canal  has  as  its  voodty  of  propagation 
y/gh  and  for  the  maximum  velocity  of  the 

water  particles  A  where  k  denotes  the 

undisturbed  depth  of  the  water  and  A  the  am- 
plitude of  the  vertical  movement.  The  longest 
or  fuii<l.imLntal  period  of  free  oscillation  of  a 
rectanKiilif  ^tc-t  or  slunt  of  water  is 
.  ,     iwicc  leiH;;fi  of  >hcct. 

^= — Wk — 


Sheets  tapered  or  sharpened  at  the  ends  oscil- 
late more  rapidly  than  do  rectangular  ones  of 
the  same  'cngih,  while  shirts  n.Trrowed  at  the 
middle  or  broadened  at  the  ends  oscillate  less 
rapidly.  The  free  oscillations  of  a  given  body 
of  water  can  often  be  an>ro]umately  deter- 
mined by  comparing  with  a  more  simple  body 
whose  motion  is  known  The  given  body  need 
not  haye  a  strictly  uniform  depth  nor  he  com- 
pletely surrotmdcd  by  land. 

The  general  equations  of  motion  for  matter 
upon  a  rotating  s^ere  show  that  a  moving  par- 
tick,  of  unit  mass  is  deflected  or  accelerated 
relatively  to  the  earth's  surface,  toward  the 
right  in  north  laHlnde,  toward  the  left  in  <outh 
latitude,  as  if  bv  a  force  whusc  numerical  \.ilue 
is  vcb  rir,  <0.(XX)1458  sin  (latitude),  the  veloc- 
ity being  expressed  in  f^et  per  second  and  the 
force  in  poundals  (Ferrcl's  bw).  "This  divided 
by  ^  or  32.1722  gives  the  transverse  slope  which 
a  nvcr,  or  strait  through  which  there  is  a  cur- 
rent, will  assume  on  account  of  the  deflecting; 
force  of  the  earth's  rotation. 

7.  Hypothetical  Dynamical  Tides. —  The 
case  of  an  cQuatohal  canal  encircling  the  earth 
is  simple  ana  instructive,  although  bearing  no 
resemblance  to  an^  existing  tidal  body.  If  the 
depth  of  the  water  be  greater  than  67,000  feet, 
high  water  will  occur  when  ilie  moon  is  on 
meridian  (above  or  below  (he  horizon)  ;  if  less 
than  67,000  feet,  low  water  will  occur  when  the 
moon  is  on  meridian.  For  the  depth  67,000  feet 
the  range  of  tide  will  become  very  large.  If 
this  depth  be  greatly  increased,  the  range  will 
approach  its  equilibrium  value,  which  is  1.8  feet 
for  the  lunar  tide  ;  if  this  depth  be  greatly  di- 
minished, the  range  will  approacli  the  \aluc 
0.0(X),026  h,  h  denoting  the  depth.  In  the  latter 
case  the  ampUtudc  of  the  hi>ri^ont:ii  displace- 
ment will  be  137  feet  For  the  depth  of  10.000 
feet  the  range  of  tide  is  0.31  foot  and  the  am- 
plitude of  the  horizontal  displacement  161  feet ; 
for  the  depth  of  20,tXX)  feet  the  corrc--p<.mdiiig 
quantities  are  0.7-1  foot  and  r>6  leel,  respec- 
tively. If  friction  proportional  to  the  velocity 
be  introduced,  the  clFcct  will  be  to  displace  the 
crests  of  the  lunar  and  solar  wave  widi  refers 
cure  to  the  moon  and  sun,  but  hy  unequal 
amounts.  To  thh  ha?  been  attributed  the  age 
of  the  tide. 

8.  Partial  Explanation  of  Ocean  Tides. — 
From  |§  3,  4  an  idea  of  the  magnitude  of  the 
equilibrium  tide  can  be  obtained.  It  represents 
the  direct  effect  of  the  action  of  the  moon  upon 
the  waters  where  the  body  is  so  small  and  deep 
that  its  motion  can  be  ignored.  In  a  larger 
l>ody  whose  free  period  is  quite  ditTercnt  from 
that  of  the  tidal  forces  it  is  reasunaljlc  to  sup- 
pose that  tides  even  smaller  than  the  cf]nilil>- 
rium  tides  will  be  raised.  In  §  7  this  was  found 
to  be  the  case  for  an  equatorial  canal  of  mod- 
erate depth  encircling  the  earth.  Again,  if  a 
canal,  bounded  at  each  end,  be  so  shallow  that 
a  wave-length  (  A  )  extends  through  only  a 
few  degrees  of  a  great  circle,  then  even  if  its 
length  approximates  to  ^  the  tides  are  obviously 
small  because  the  tidal  forces  act  very  nearly 
alike  on  both  halves,  while  the  particles  move 
in  opposite  directions  in  the  two  halves.  Re- 
sults like  these  contraste<l  with  those  obtained 
from  ol.ser\ing  the  tides  of  the  ori.iiis  lead  to 
the  behef  that,  as  a  rule,  the  ocean  tides  as  we 
know  them  are  so  great  that  iStuy  can  be  pro- 
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diiccd  only  by  Micccssivc  actions  of  the  tidal 
forces  upon  oscillatiiit;  systems  each  having,  as 
fret-  period,  approximately  the  period  of  the 
forces,  and  each  perfect  enough  to  preserve 
the  goicnl  diaracter  of  itt  notion  during  sev- 


Fta.  4.—  fcmKhiwMtl  nd  Dmnul  Tidal  Poreo. 


eral  siicli  periods  were  the  lorccs  to  ccasr  their 
action. 

That  osciUations  according  to  one  of  the 
free  periods  may  peiBist  £or  a  Umg  time  can  be 


seen  in  the  case  of  some  seiches ;  for,  altLjcdt 
j)rol)al>ly  started  by  a  meteorological  dtua;> 
ancc  and  sustained  hy  no  penodic  iont,  jrct  s 
some  harbors,  straits,  or  bay»  ihcjr  cxcoMi  • 
hrse  niimber  of  oscillations  before  djrng  oik 
ana  their  periods  are  fairly  constant  m  »d 
cases.  If  a  suitable  harbor  can  contictx  u 
oscillate  for  possibly  a  day  or  two  Ixrcauit  ^: 
the  inertia  of  the  water,  jt  ii  clear  that  an  okw 
l.ition  can  be  sustained  in  a  large  body,  bke  • 
portion  of  one  of  the  oceans,  by  a  very  »Ba» 
periodic  force  provided  thai  ihc  free  pmod  ■  • 
the  body  is  nearly  equal  to  the  period  of 
forces  and  that  the  bcmadaries  arc  such  that  u. 
great  amount  of  cm  rf:>  i>  carried  ava| 
proK'ressue  waves  or  oihcrwisc. 

Suppose  the  oceans  by  reas'  iri  of  their  dipdl 
and  (he  configuration  of  shore  lines  to  coiBa 
several,  such  systems  whose  free  peiiodi  an 
nearly  the  periods  of  the  tidal  forces.  IVv 
systems  generally  connst  of  still  more  mm^ 
sheets  havint;  like  periods  and  which  aaj  br 
styled  "areas."  The  times  of  tide  can  be  foaB>. 
by  means  of  the  following  rule  ; 

If  to  the  parttclea  of  water  in  a  girca  mc 
lating  system,  cadi  area  of  miiforai  itft. 
and  wherein  the  resistances  arc  proportiooad  - 
the  velocities  of  the  particles,  a  scries  of  txBfu 
harmonic  forces  having  for  period  the  im 
period  of  the  body  of  water  be  applied,  i 
permanent  state  established,  then  must  the  tn-r 
of  elongation  be  simultaneous  with  the  litrr 
when  ne  virtual  work  of  the  cMttroal  fenciA< 
forces  1900  the  system  becomes  rero 

The  forces  in  various  parts  of  the 
and  at  various  times  or  hours  are  those  of  F< 
4,  projected  upon  the  lines  of  motion  of  the  par- 
tii  Us  The  virtual  displacements  are  the  saiar 
at  each  assumed  hour,  but  differ  in  tfiflcrc 
parts  of  the  system. 

ft.  Cotidal  Linea.— Although  the  cotidal  hm 
in  the  ocean  arc  generally  real  and  distinct,  ifcr 
seldrm  indicate  the  pru^jression  of  a  watt  »" 
the  rate  due  to  depth;  such  proi^ressions.  hea- 
cver,  exist  in  many  shallow  arms  of  d^e  Ma 
particularly  in  tidal  rivers.  Because  the  pr^ 
eipal  ocean  tides  are  due  chiefly  to  siaiiaaar 
oscillations,  as  has  just  been  pointed  nut.  «r 
may  expect  to  find  extensive  regions  charjrr- 
izcd  throughout  by  nearly  simultanmu*  •  irt 
For  that  portion  of  the  Atlantic  Coast  c 
America  extending  from  Rhode  lalaad  to 
Bahamas  and  Haiti,  high  water  oecan  ataar 
aiirndtaneously.  The  same  is  true  for  tsdh 
eastern , Alaska  and  the  Gulf  of  Alaska:  Ut 
the  Pacific  Coast  of  Central  America,  and  *f 
the  eastern  coast  of  the  Philippines  TV  Bn* 
of  tide  changes  but  little  along  the  Af'asft- 
Coast  of  Morocco  and  Portugal.  In  \oaL-'<^ 
like  these  the  rise  and  fall  amoants  to  snen 
feet  even  of!  shore  and  in  deep  wslcr 

The  Arctic  Ocean  is  charactcrirH  K 
gressivc  tides  of  small  ran^:e  ticrned  ir  -  • 
Atlantic  Ocean. 

In  the  oceans,  in  certain  arms  of  the  Ka. 
and  in  certain  lakes  are  to  be  foond  a  c» 
sideraUe  number  of  no>tide  points  doe  is  or 
ons  causes.  From  a  point  of  dns  Imid  lair* 
all  cotidal  lines  beloncinsr  to  a  titbl  pm->f 
and  so  these  line-*,  or  the  tide  which  rhr\  rrf»T 
sent,  are  there  '-:ii<l  to  be  "amphidromic  * 

P^xduding  lakes  and  seas  not  commanicBsar 
tidally  with  the  ocean,  and  tonUktim  Mr  * 
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semi-daily  tides,  abottt  25  tn  -tule  points  can  be 
enumerated;  a  large  percentage  of  these  are  to 
be  found  in  straits  and  sounds. 

A  Jake  whose  longest  free  period  of  oscUla- 
tKm  is  several  times  less  than  ^  period  of  the 
tidal  forces  will  experience  equilibrium  tides 
and  possess  a  no-tide  point  situated  at  the 
centre  of  gravity  of  the  surface  of  the  lake. 
The  sequence  of  the  cotidal  lines  about  tlie  point 
will  be  the  same  as  that  of  the  tidal  forces. 
(Fig.  4).  For  semi-daily  tides  the  numbers  will 
mcrease  in  the  dodcwise  or  counter-clockwise 
sense  according  as  the  point  lies  in  north  or 
south  latitude. 

In  a  strait  or  sound  a  nodal  line  is  re- 
duced to  a  no-tide  point  through  the  deflecting 
force  described  in  §  6;  around  such  a  point  the 
sequence  of  the  tide  is  the  reverse  of  that  oi 
the  forces.  If  a  no^tide  point  is  due  to  the 
overlapping  of  two  systems,  the  sequence  de- 
pends upon  the  tidal  lioiirs  of  the  systems. 

10.  Peculiarities  of  Tides. — The  distance  be- 
tween the  Antarctic  Continent  and  Australia  be- 
ing more  nearly  equal  to  die  half  length  of  a 
solar  wave  thmi  of  a  lunar,  causes  the  solar 
wave  to  be  comparatively  large  along  the  sottth- 
em  coast  of  Australia.  The  same  is  true,  but 
in  a  lesser  degree,  for  the  region  between  the 
Antarctic  Continent  and  South  Africa.  The 
distance  from  the  Antarctic  Continent  to  the 
Atlantic  Coast  of  die  United  States  being  a  lit- 
tle more  than  one  and  one-half  lunar  wave- 
lengths causes  die  ratio  of  the  solar  to  fStit 
lunar  wave  to  be  comparatively  <;mall  along 
this  coast.  If  the  ocean  oscillate  differently  for 
diflFerent  constituents,  we  can  readily  sec  rea- 
sons for  considerable  differences  of  epoch  and 
so  for  remailcahle  *ages*  of  the  tides. 

If  a  tidal  river  he  so  shallow  that  the  range 
of  tide  is  a  considerable  fraction  of  the  depth, 
ordinary  wave-like  oscillations  of  the  water  are 
no  longer  possible.  The  result  is  that  a<;  the 
wave  progresses,  the  duration  of  thr  rise  will  be 
shortened  and  that  of  the  fall  lengthened.  An 
extreme  case  results  in  a  phenomenon  called  a 
bore  —  an  advancing  wall  of  water,  which  may 
be  several  feet  in  height,  flowinf^  up  the  bed  of 
a  river.  A  bore  (o.v.)  occtirs  m  the  Petitco- 
diac  River,  an  affluent  of  the  Bav  of  Fundy, 
its  height  at  Moncton  heinp  three  or  four  feet. 
Bores  occur  in  several  of  the  rivers  of  India, 
in  several  of  western  Europe,  in  the  .Amazon 
River,  in  the  Tsien-tang  Kians  and  in  Turn- 
again  Arm,  Alaska.  Various  omer  peculiarities 
in  the  shape  of  the  wave  are  due  to  the  shal- 
lowness of  the  water.  A  much  contracted  en- 
trance to  a  bay  not  only  reduces  the  range 
virithin,  but  alters  the  shape  of  the  wave. 

On  the  other  hand,  the  range  may  increase 
as  the  tide  passes  up  a  funnel-shaped  bay  or 
estuary,  and  especially  may  this  be  the  case 
when  the  bay  has  a  large  stationarv  oscillation 
related  to  the  waters  outside.  The  Ray  of 
Fundy  has  ,nt  its  head  a  sprin^^  raiiL'O  nf  luarly 
SO  feet,  which  fact  depends  upon  both  of  these 
circumstances.  But*  the  large  tides  in  Bristol 
Channel.  England,  and  in  Bristol  Bay,  Alaska, 
are  due  chiefly  to  the  contracting  and  shoaling 
of  these  bodir^;. 

As  a  rule  stronp  tidal  currents  occur  in 
ttraits,  tidal  rivers,  o\  er  »;hoals,  and  oflF  capes. 

Along  the  open  coast  anO  in  the  ocean  at 
avge^.dda)  currents  gcneralbr  set  succesavel^ 


in  all  directions,  the  motion  being  elliptically 
harmonic  or  nearly  so.  This  horizontal  motion 
having  two  degrees  of  freedom  is  much  harder 
to  specify  than  is  the  tide,  or  motion  defined 
by  the  rise  and  fall  of  the  surface.  Points  at 
which  the  velocity  ellipses  or  hydogranhs  be- 
come circles  may  be  styled  ■circular  points.* 

11.  Tides  in  the  Earth's  Crust.—  By  these 
are  meant  the  rise  and  fall  experienced  by  the 
surface  of  the  apparently  solid  earth  due 
primarily  to  the  tide-producing  forces  of  the 
moon  and  sun  acting  upon  ta»  earth's  crust 
and  alt  matter  within. 

With  the  exception  of  §  5.  we  have  made 
no  mention  of  the  attraction  of  the  tidaliy  dis- 
turbed water.s  upon  themselves  because  the 
density  of  water  is  only  2/11  that  of  the  "solid" 
earthy  and  the  depth  of  the  ocean  is  but  a  small 
fraction  of  the  earth's  radius.  In  the  produc- 
tion of  body  tides  not  only  is  the  direct  disturb- 
ing action  of  the  tidal  forces  involved,  but  also 
(he  attraction  of  the  matter,  however,  disturbed 
upon  itself. 

Let  Off  denote  the  rise  and  fall  of  the 
ocean's  surface  as  measured  from  the  earth's 
centre  and  expressed  in  terms  of  the  earth's 
radius,  «■  the  rise  and  fall  of  the  surface  of 
fhe  *soltd*  earth  similarly  measured;  then  the 
artnaMv  observed  rise  and  fall  of  the  waters 
surface  relatively  to  tlu-  land  is  ug  —  Ut  =  m. 
The  value  of  a,  is  rc(|uircd.  From  theoretical 
considerations  of  the  direct  and  indirect  effect 
of  the  tidal  forces, 

where  a  denotes  the  ran^e  of  the  equilibrium 
tide  in  an  ocean  of  small  density  covering  the 
earth,  due  to  the  direct  action  of  the  tidal 
forces;  k»  and  kc  are  two  moduli  depending 
respectively  upon  the  elasticity  and  internal 
constitution  of  the  earth;  «ta  denotes  the 
range  of  the  deformation  in  the  surface  of  the 
"solid**  earth  due  to  the  direct  action  of  tiw 

tidal  forces. 

Assiimine  that  the  day  has  not  altered  in 
length  since  the  earth  was  in  a  f.uid  state,  or 
when  We  have  observed  dliptidty  of 

mefidiaa*p^^«  clliptidly   due  direct^  to 

diurnal  rotation.  That  is, 

1      1  1 

wfaeooe  Ac  =  0.486.1 

The  value  of  ke  can  l)e  determined  by  com- 
paring the  observed  period  nf  the  movement 
of  the  axis  of  fiw;ure  at)out  the  axis  of  rotation 
with  the  period  of  free  precession  (or  305 
sidereal  davs)  obtained  upon  the  assumption  of 
a  rigid  earth. 

Another  determination  of  ke  is  obtained  by 
comparing  the  obser^'ed  ransce  of  the  monthly 
or  fortniphtlv  tide  wiih  the  er|ui!ibrium  range 
due  to  the  direct  act  inn  of  the  tPdal  forces. 
This  ratio  or  m/a  i*;  found  to  be  about  H. 
Daily  or  scmi-dailjr  tides  in  a  deep  lake  or  in  a 
buried  pipe  also  give  a  determination  of  m/a. 
The  actual  deviation  of  the  vertical  from  its 
mean  position,  due  to  the  daily  or  semi-daily 
tidal  forces,  anrl  obtained  bv  means  of  a  hori- 
zontal pendulum,  gives,  upon  comparison  with 
the  direct  theoretical  deviatioi:.  another  de- 
termination of  the  ratio  m/a.  If  kc  be  taken 
as  0.5,'and  mwfi*  then  by  the  above  eqtattoo, 
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km  and  Ot  ""^  «:  that  is.  the  actual  rise 
and  fall  of  the  surface  of  the  •solid*  earth  Is 

ahoiit  V\  of  the  ri<;e  and  f.ill  of  the  surface  of 
an  ocean  of  small  densitv  surrounditur  n  ri^id 
sphere.  If  the  lattrr  l*o  18  feet  (?i  5).  the 
former  will  l>c  about  1  2  fret.  |This  mode  of 
trtaimont  is  due  to  Ch   I.nllematid  ] 

12,  Obwrvation  of  Tide«.r-Thc  hcie^t  of 
the  tide,  or  water  surface,  at  any  given  time 
can  be  directly  observed  upon  a  graduated  fixed 
staff  if  the  water  be  tolerably  smooth.  A  Ioor 
box  fixed  in  a  vertical  position,  having  a  small 
openiiit;  near  ilic  lower  end,  and  usually  sup- 
plied with  a  fin. It,  enables  one  to  observe  during 
stormy  weather  as  well.  In  some  instances 
only  the  times  and  heights  of  the  hivrh  and  low 
waters  are  observed  and  recorded.  But  a  more 
•atisfactory  record  is  obtained  by  reading  the 

Ssuge  at  regular  intervals  one  hour  or  one-hall 
our  apart. 

.Aiittimatic  or  self  •registering  gnupcs  are 
usually  constructed  for  drawtHR  a  continuous 
curve.  Such  a  Rau^'C  consists  of  a  float  and 
box,  a  time-piece,  and  some  form  of  recording 
iqiparatus.  The  record  from  an  automatic 
gauge  can  be  procured  with  comparatively  little 
trouble ;  it  shows  clearly  the  peculiarities  of  the 
tine;  and  it  furnishes  material  for  a  thorough 
analysis  or  disctissii n. 

The  velocities  and  directions  of  tidal  sirL.uns 
are  usually  ascert:rn<  >'  by  aid  of  a  tioat  and  line 
or  some  form  of  i m  n  nt-metre.  Such  observa- 
tions are  attended  with  considerable  difhculQr 
because  th<^  must  fenerdi^  be  made  at  some 
distance  off  shore. 

13.  Analysis  of  Observatfams.—  I  f  only  the 
hifh  .Hid  low  wai<  rs  are  to  he  treated,  ihey  are 
first  rclerred  to  ihe  moon's  tran<iit  for  obtain- 
ing Innitid.il  inierwils  Tin-  ranpes  of  tide  arc 
found  at  the  same  time.  The  intervals  and  the 
heights  or  the>  ranges  are  next  ctasrified  accord- 
ing to  certain  astronomicai  aisuroents  for  the 
purpose  of  bringing  oat  the  cortespontfing  tidal 
inetiualitics. 

The  harmonic  analysis  rests  upon  Laplace's 
principle  of  forced  oscillations,  namely: 

Thf  slate  of  OHv  system  of  bodifs.  in  xvkich 
Ike  primUk'e  conditions  of  the  motion  have  dil^ 
aPffored  through  the  ret%itaneet  which  the  mo- 
tion encounters,  is  eoperiodie  with  the  forces 
aclino  on  thr  u<tfm 

Here  is  the  rhic  to  what  oscillations  ouKht 
to  he  found  in  ilu-  tiil.i!  wave;  for,  there  oii^rht 
to  be  an  oscillation  ror responding:  to  each  term 
of  the  causes  prodnrinn  ihc  tide  Such  terms 
follow  from  the  development  of  the  tide  pro- 
ducing potentials  of  the  n.oon  and  sun.  llicir 
nrgimenli  and  "speeds"  involve  simple  cob- 
hinatlons  of  the  mean  lonsitndes  and  mean  wkv 
tions  of  the  local  meridian  protected  on  the 
relestial  sphere,  the  moon,  thi*  sun.  the  equinox, 
the  lunar  pe rit'<  < ,  rhr  solar  perinre.  and  the 
mi  on's  nofle  There  arc  three  principal  classes 
of  K  rnis:  semi-diurnal,  divnial  and  lonK-period. 

If  for  a  su0icientty  long  Hme  the  observation 
curve  be  read  and  summed  with  reference  to 
arv  constituent  or  component  defined  by  its 
•speed,*  the  effects  of  the  other  components 
will  .'•  Thiallv  disappear  and  the  final  <nms 
will  (K  Ti.on  oidv  to  the  one  sought  » inrlndinEr. 
i.f  roiir-r  i'v  harmonics)  To  avoid  r' 
the  curve  with  reference  to  each  component, 
Ihc  tahdatiofi  aecordiag  to  ncna  tolar  time  Is 


made,  to  serve  for  all.  This  is  done  by  C«- 
tribnting  the  (solar)  hourly  heights  amon^  tae 

component  hours  as  nearly  as  possible.  Tables 
showincr  the  proper  distribution  of  hooily 
htik'lit^  a<  well  as  1>! ai  k-  forms  \v.[o  which  the 
heiKhts  arc  to  he  copied  have  been  used  quite 
extensively.  For  about  30  years  perforated 
sheets,  known  as  stencils,  have  been  u^  for 
fwintiiig  out  which  hourly  heights  of  the  tahnl»* 
tton  go  with  the  various  hours  ol  the  ooa> 
ponent  sought.  These  enable  one  to  Aspenae 
with  the  labor  involved  tn  COByUlg  into  ihf 
various  forms  Some  vears  ago  a  set  of  m  v- 
able  scali  V  or  strips  w  as  devnscd  upon  which 
the  hourly  heights  arc  copied  once  for  a!!  sum- 
mations. Several  machines  have  been  devised 
or  constructed  for  facilitating  the  work  of 
analysis,  bat  they  have  aol  vet  eooae  imo  actad 
tise. 

Through  the  24  partial  sums  or  means  linaBy 

obtained  tor  a  Riven  component  (and  its  har- 
monics) imasrine  a  cur^■c  to  he  drawn.  It  mar 
be  represented  bv  a  Fourier  scries  whose  C"ct- 
ficiciits  and  initial  phases  can  he  found  with'int 
dil!icul!\  Then  bv  takinir  the  initial  phases 
from  the  proper  astronomical  argiunents  for 
thai    nil  .  the  requiri  1  i  j'orlis  w  ill  dc  obtained. 

lA.  Pradictioo  ol  Tides.— At  aaoat  poro  die 
tiaw  of  tide  can  be  rooghly  pre<Beted  by  addh« 
to  the  time  of  the  moon's  transit,  upper  or 
lower,  the  averapc  \-aluc  of  the  Innitidal  inter- 
val or  "establishment*  f<^  the  port.  Where 
the  diurnal  wave  is  not  larvre.  the  heitrht  of  hich 
water  above  mean  sca-lcvel  is  roukrhly  e<]ual  to 
half  of  the  mean  range  of  tide;  the  low  water 
is  as  much  below  this  plane  or  datum. 

Where  great  refinement  is  desired,  tfie  proe* 
CSS  just  referred  to  involves  much  labor,  aai 
can  best  be  carried  out  after  a  tolerably  com- 
plete harmonic  anal3rsis  has  been  made  This 
<lone  we  have  otdy  to  add  together  a  scrir*  of 
cosine  terms  for  o))tairiing  the  heitrht  of  the 
surface  oi  ihi  ■■i  .i  ;tt  any  niven  time  Hui  the 
number  of  ihc*e  terms  is  so  great  that  such  s 
computation  woold  soon  become  labonous.  sinee 
it  must  be  made  for  many  assumed  times  in 
MCh  day's  predictions.    Several  predscilt 

Slruments  have  been  designed  oe  COMtrMtsA 
Generally  speaking,  the  object  of  sodi  an  is* 

strumcut  or  machine  is  to  produce  simple  har> 
motiic  motions  of  --uitaltle  periods,  phase  and 
amplitude  aiui  to  combine  the  results  into  one 
Compound  w.tvc,  or  perhaps  mio  two  com- 
poiiiid  u.ives.  The  simplest  form  may  he 
described  thus:  Upon  one  or  more  »haft^ 
driven  by  hand  or  by  clockwork,  arc  &xcd  a 
number  of  ^wheels  which  mmh  into  othv 
wheels,  causing  the  latter  <or  wheels  moved  by 
them)  to  revolve  with  angular  velocitie*  har- 
\n«  Riven  ratios  to  the  angular  velocities  of  the 
'hafts  These  ratios  are  taken,  a*  nearlv  u 
possible,  proportional  to  the  speeds  ,,f  particular 
tidal  components.  Ri^ndlv  ctttiiieoted  t.>  ^hr-.r 
wheels  arc  cranks  carrying  pullevs.  or  p*n$ 
working  in  slots  and  which  impart  to  vertical 
rods  carr>-in«  pulleys  rectilineal  harmonic 
tions.  Ai  one  end  of  the  machine  a  chain  or 
flexible  wire  is  made  fast:  thence  it  is  laid  att«N 
natelv  over  and  under  the  pulleys.  Near  the 
othrr  end  of  the  chain  or  wire  i*  a"a.hf  l  i 
rr.irkiii;.'  point  which,  svhen  moved  tmnsverstS 
!o  tbf  line  of  motion  of  the  p.',per  r.  !!,  tram 
the  tidal  curve  It  is  evident  that  the  madaat 
conthmally  snsM  a  scries  off  codnt  tern. 
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If  the  instnimcnt  include  a  set  of  cranks  at 
right  angles  to  those  giving  the  tide  curve,  to- 
gether with  pnllevs  and  a  summation  chain  or 
w-ircj  the  movement  of  a  point  on  the  chain 
(taking  the  place  of  tfie  tracin|r  point)  across  a 
fixed  line  or  mark,  corresponding  to  mean  sea- 
level,  will  show  the  time  when  a  high  or  low 
water  occurs. 

The  original  and  simplest  form  of  instru- 
ment is  that  due  to  Kelvin.  The  one  designed 
by  Ferrel  is  somewhat  complicated,  inasmuch  as 
it  separates  out  the  principal  lunar  component. 
It  was  used  in  the  office  of  the  United  States 
Coast  and  Geodetic  Survey  for  about  30  years. 
Its  chief  advantage  consists  in  indicating  upon 
its  face  the  times  and  heights  of  the  tides.  The 
office  has  recently  completed  and  put  in  opera- 
tion a  machine  which  besides  tracing  a  curve, 
as  does  Kelvin's  indicates  upon  its  face  the 
tines  and  heists  of  the  tideSp— th«  times  be- 
conung  known  throuf^  the  ad<fittonal  mechftn- 
ism  just  described. 

Bibliography. —  Newton,  ^Principia*  (Bk.I, 
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placei_*Traitc  dc  Mccaniquc  Celeste'  (15ks.  IV 
and  AlII);  Sir  John  W.  Lubbock,  Kev.  \Vm. 
Wbeweil,  and  others  in  the  'Philosophical 
Transactions'  (1830  et  seq.);  Air>-,  *Tidcs  and 
Waves'  (Enc.  Met.)  ;  Thomson  anrl  Tait,  'Nat- 
ural Philosophy'  (2d  ed.,§§  804-848  and  Appen- 
dix P)  ;  Ferrel,  'Tidal  Researches'  (United 
State  Coast  Survey)  ;  Lamb.  'Hydrodynamics' ; 
Darwin,  *The  Tides  and  Kindred  Phenomena  in 
the  Solar  System* ;  "Scientific  Papers*;  Maurice 
L(6vy,  'Lcqons  sur  la  Theorie  des  Maress' ;  H. 
Poincare  <Lcqons  de  M&aniquc  Celeste' ;  United 
States  Coast  and  Geodetic  Survey  Reports;  Ap- 
pendixes by  A.  1)  Bache,  Chas.  A.  Scholt. 
Henr>'  Mitchell.  Wrn.  Ferrel,  R.  A.  Harris  ana 
Others. 

Annual. —  Tide  Tables  i.ssucd  by  the  govern- 
ments of  Great  Britain,  France,  uennany,  the 
United  States  and  other  countries. 

ROULIN-  A.  HARKtS, 

Aiiikor  cf  *Mamul  of  Tides* 

TIDEWATER,  arms  of  the  se-a,  bays, 
creeks  and  rivers  where  the  tide  L\<h>  and  flows 
arc  public,  and  all  prrson>  niav  u>c  ilic  same 
for  the  purpose  of  navigation  and  fi^hin^.  un- 
less restrained  by  law;  m  such  waters  the  tide 
must  actually  ebb  and  flow.  It  is  the  rise  and 
fall  of  the  water,  and  not  the  proportion  of  salt 
water  to  fresh  that  determines  whether  or  not 
the  particular  portion  of  a  stream  is  within  tide- 
water ;  the  same  determination  a])i)lics  to  small 
streams  as  well  as  large  ones.  Open  sea  is  the 
property  of  all  nations;  the  rights  and  privilcRes 
therein,  if  any.  being  restricted  to  a  specified 
distance  from  the  shore  —  generally  three  miles. 
In  the  United  States  the  titles  to  tidewaters  and 
lands  are  vested  in  the  States  abattinnr  thereon, 

or  of  its  rilizrn';,  Vait  are  subject,  however,  to 
the  constitutioiial  iiKhts  of  the  United  States. 
The  Congress  of  the  United  States,  under  its 
power  to  regulate  comnKTco,  has  the  control  of 
all  navigable  waters,  and  for  such  purposes 
tbey  are  the  public  property  of  the  nation  and 
subject  to  legislation;  the  test  of  navigability 
being:  whether  or  no  the  waters  form  a  con- 
tinued highway  over  which  commerrc  may  be 
carried  on. 

At  various  bathing  beaches  where  the  ocean 
ffootagft  Ins  become  very  vahtabl«,  private 


parties  and  owners  of  lia'.hing  pavilions  often 
occupy  the  region  between  high  and  low  water, 
and  shut  out  or  try  to  shut  the  public  there- 
from. This  they  have  no  right  to  do.  Neither 
has  any  municipality  a  right  to  construct  a 
bridge  over  a  tidewater  stream  so  as  to  ob- 
struct navigation,  which  is  the  right  of  the 
public.  The  mariner  also  has  the  right  to  land 
wherever  the  shore  connects  with  a  public 
bipliway.  Owners  of  land  or  a  tidal  shore  have 
a  right  to  build  a  pier  or  wharf  for  convenience 
in  undittg  and  embarking,  but  they  tmist  allow 
passage  suonR 'die  tide  line,  and  must  not  block 
navigation.  The  right  of  fishing  in  tidal  waters 
cannot  be  stopped  by  any  adjacent  landowner, 
though  it  is  subject  to  local  enactment  for  the 
protection  of  fish.  Oysti  r  beds  (iften  lie  in 
tidal  waters,  and  have  been  the  subject  of  much 
diqmte.  See  Ripamaw  RtcHTS. 

TIECK,  Johann  Ludwig,  German  drama- 
tist and  iK)velist  of  the  Romantic  School, 
known  also  under  the  pseudonyms,  Petex 
1.BMBCHT  and  GoTTUEB  Farbeb:  b.  Berlin,  3i 
May  1773;  d.  BerUn,  28  April  1853.  He  was  o£ 
lowly  origin,  his  father  In  iuu  a  poor  ropemaker. 
From  1782  to  1792  he  aiieiuiLd  the  Friedrichs- 
werdcr  Gymnasium  in  his  nati\e  citv,  coming 
under  the  influence  of  teachers  with  literary 
inclinations  (Rambach,  A.  F.  Bernhardi),  and 
beginning  a  friendship  with  Wackenroder 
that  was  to  hst  until  dte  lattcr's  death. 
His  wish  to  become  an  actor  was  denied  by  bis 
parents,  and  he  was  obUged  to  go  to  the  Uni- 
versity of  Halle  (1792)  to  study  tluolio^y  and 
philology,  and  to  the  University  of  dotiingen 
(1792-95),  where  he  took  up  modern  philology 
and  literature.  In  1797  he  wrote  cheap  stories 
for  the  apostle  of  enlightenment  at  Berhn,Nico- 
lai,  and,  diaring  a  short  stay  in  Hambufflb  made 
the  accptaintance  of  Klopstocic  and  Schroder, 
and  became  cngatrod  to  Miss  .Mherti  (d.  1837), 
whom  he  married  the  following  year.  He  Ih;- 
came  thoroughly  well  acquainted  with  all  the 
members  of  the  early  romantic  school  in  Ger- 
many, in  1798-1800,  while  living  in  the  univer- 
sity town  of  Jena  (the  two  SchUgeliL  NovaliSa 
Fichte.  Brentano,  Gries),  as  well  as  with  Goethe 
and  Schiller,  who  were  living  at  Weimar,  a 
short  walk  from  Jena.  For  l.S  years,  begin- 
nintr  1802,  Ticck  and  his  wife  lived,  with  few 
interruptions,  on  the  Zicbin^cn  estate  (ncAT 
Frankfort  on  the  Oder)  of  his  intimate  fnend, 
VVilhelm  von  Burgsdorff  (really  the  property 
of  the  tatter's  uncle.  Count  Fitucenstem).  He 
traveled  in  Italy  (1804-06)  with  his  sister  Sofic 
(1755-1833),  who  had  married  Heridiardi,  and 
in  various  libraries  on  thi^  journey  he  became 
acquainted  with  imiK^rtant  manuscripts  of  rae- 
diaival  German  poems  ( '  Nibelungenlicd.'  'Koniff 
Rother.'  etc.).  In  1819  he  settled  in  Dresden* 
where  lie  became  (1825)  manager  of  ^e  Court 
Theatre,  with  the  title  of  H'>frat.  The  last 
years  of  his  life  were  spent  chutly  at  Berlin,  to 
which  city  he  was  cal'td  (1840)  by  King  Fred- 
erick Wiiliam  IV  of  Prussia,  who  greatly  ad- 
mired his  woi  k,  and  who  granted  him  an  annual 
pension  of  3,(XX)  thalers.  Together  with  Fried- 
rich  Schlegel  (q.v.)  and  August  Wilhelm 
Schlegel  fq.v.),  iicdc  was  the  founder  of  the 
Romantic  School  in  Germany,  and  while  he  was 
not  the  most  profomul  or  original  writer  of  this 
movement,  he  certainly  was  its  most  versatile 
member.  His  connecoon  with  C  A.  Nkolai 
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die!  not  last  lontr,  and  Ticck's  first  independent 
xciitnrc  in  litcraiurf  was  the  romance  of  wild 
'  ^  .  '\\ill;;iin  I  .i\flP   (Berlin  1795  ';<)). 

an  imitation  of  Kcslii  de  la  Brctonnc  (q.v.).  In 
1797,  in  his  'V'olksmarchcn,*  appeared  the  satir- 
ical comedy  'Dcr  gesiicfclte  Ivater*  ("Puss  in 
Boots*),  an  outrageous  and  ingenious  burlesque 
on  the  taste  of  the  Berlin  public  in  dramatic 
Hterattire.  which  is  not  unlike  some  of  the 
conn  dir^  of  Georpe  Bernard  Shaw.  But  Ticck's 
runiaiitif  prixliiciions  hc^;in  with  his  collaJ-ora- 
ti<in  with  \\  acknirodcr  on  the  * Hcrzcnscrgics- 
siintrcn  cities  kiiiistlicheiidcn  KIostcrhai<'ers* 
(17''7)  and  'Franz  Stcrnbalds  WandcnniKcn' 
0799),  romances  of  artistic  journeys  thrmiKh 
Gemany,  which  first  opened  the  eyes  of  Ger- 
mans to  the  beauties  of  the  architecture  and  the 
spirit  of  the  Middle  A^es  ;  also  'Phantasicn 
u!  cr  die  Ktin'^t'  (Hamburi:  l/W)  in  wliich  the 
same  \icws  arc  expressed  in  the  form  of  criti- 
cism. His  art  demntids  are  best  cmbodicfl  in 
a  number  of  plays  appcarinR  from  1799  to  1804 
(*Prinz  Zerhino.'  *Der  blonde  Eckbert,*  *Geno- 
veva.*  'Melusine,'  'Kaiser  Octavianus*).  in 
which  Ticrk  consciously  pursues  a  tendency 
now  in  literature,  namely,  tne  caiohasis  on  feci« 
inpT.  longing  and  mood,  and  the  attempt  to  bring 
about  a  diftcrcnt  attitude  toward  art  as  wcll  as 
toward  the  past  (particularly  the  Middle  Ajfcs). 
Tieck  had  considerable  litcran.-  scholarship, 
aside  from  his  productive  work,  and  he  was 
the  editor  of  a  number  of  old  German  poems 
and  the  translator  of  *Don  Quixote'  and 
Shakespeare  (in  the  latter  task  he  was  aided  by 
August  WiUielm  Schl^l  and  by  his  own 
daughter  Dorothea,  1799-1841).  In  the  crea- 
tive  field  his  best  work  is  in  three  departments: 
fantastic  pla.\s,  'Phantasus'  (Berlin  1812-16); 
his  poems  (Dresden  1821-23);  and  his  short 
stories  (n(itv//i*«>,  whose  litcrarv'  influence  is 
by  no  nunns  limited  to  their  own  day.  The 
best  of  the  latter  arc  'Dcr  Aufruhr  in  den 
Ccvenncn'  (first  published.  Berlin  1826);  'Dcr 
Gclehrte*  (1828) ;  <Der  Hexensabbath>  (l^)  : 
*Die  VogeIscheuehe>  (1835).  and  <Des  Lehens 
l'clicrflus$>  (1839).  He  was  less  successful  in 
his  long  two-volume  novel.  'Vittoria  Accorora- 
bona*  (Breslaii  18401.  For  editions  of  his 
works  consult  "N'ovcllen*  (7  vols.,  Berlin  1825- 
2S^  ;  '  (»esammeltc  Novellen*  (14  vol?.,  Berlin 
18.'>42);  'Ausgewahlte  Werke'  (Stuttgart 
1SS6-K8);  'Ausgewahlte  Werke,'  with  biogra- 

«iy.  by  Witkowskt  (Stuttgart  1903);  <Ticcks 
'erfce,  Auswahl*  (6  vols.,  Berlin  1908): 
Ticck's  correspondence  with  various  persons 
(Raumer.  Solder,  Benihardi)  has  also  been 
putili-.h'd  in  separate  editions  Translations  of 
*Puss  111  Boots,'  'Fair  Fckbert.»  and  'The 
FKe^'  arc  j.ri\cn  in  'dtrmin  Classics'  (Vol. 
IV,  New  York  1*^1. (  onsult  also  Kopkc, 
Rudolf,  'Ludwig  Titck'  (2  vols,  l.cip/ig 
1855) :  Hoffmann,  J.  L.,  ^Lndwig  Tieck* 
(Niimherg  1856);  Kaiser.  Oskar.  'Per  Dual- 
i*mu*  Tiecks  als  Dramatiker  und  Dramaturc' 
(LeipzKT  ms.^);  Fischer.  I.  H  ,  <  Atis  pTlins 
\  I  rL'aiii;enheil>  (Berlin  IS'JP  :  Danton.  H  G  , 
'Thr  Nature  Serine  in  tlie  Poctrv  of  Ludwifj 
Ticck'  (New  York  U^V.!;  March'ar.l.  I..  <Les 
deux  sourict  du  SteniN.ild'  (in  Kt~:iic  grr- 
fMNi^Mr.  \  ol  11,  p.  522);  Urmmcr.  H.  'Die 
Anfange  Ludwig  Tiecks*  (Strassburg  190B). 
  jACrtB  WriTMca  HAKTMAStjr. 

USD  ISLANDS.  See  Shobb  Line. 


TIEDEMANN,    tedi-man.  Christopher 

Gustavus,  .Xmericaii  legal  writer  h  Charkv 
ton.  S.  G  .  K)  July  1857;  d  Bufl.i!  .  N'  Y,  25 
Aug.  I'AU.  He  was  graduated  iruni  :hc  (Tol- 
Icge  of  Charleston  in  1876  and  from  ColumKu 
Law  School  in  1879  and  was  prole*>or  ci  !a« 
for  10  vears  in  the  I'nivcrsity  of  Mios^iun  ind 
six  in  New  York  University.  From  Majr  IW 
he  had  been  dean  of  the  Buffalo  Law  SdMwl 
Among  his  publication-  ari  'The  Law  of  Real 
Property*  (1883);  '  Liniita-.ions  of  Police 
Power'  (188'>);  'The  Inwrittcn  Constitution 
of  the  United  States'  (lijiA));  'Sutc  and  Fed- 
eral Control  of  PersoM  aod  Propertjr*  f  IttO). 

TIBDBMANN,  Diedrich,  German  ohikMo. 
pher:  b.  Bremerworde,  3  April  1748;  d,  Mar- 
burg, 24  Sept  1803  He  was  professor  of  phi- 
losophy in  the  University  of  Mar!nirv;  fr-citn 
177()  and  ptiMished  'Researches  on  thr  O'^ir. 
of  Languages'  (1772):  'Svstem  of  the  S:  k 
Philosophv'  (^1777);  «The'Fir,t  Philo^i  phcr> 
of  Greece'  (1780) :  «Orifl;in  of  the  Magic  .\m' 
(1787)  ;  «S|Nrit  of  Specnktive  Philosor^-  from 
Thales  to  Berkeley'  (1790-97).  his  principal 
work;  •Theartetus;  or.  Human  Knowledge' 
(1794). 

TIEDGE,  tcd'K^.  Christoph  August,  Ger- 
man poet:  b.  Cardelegen,  rruvMa,  14  Dec 
1752;  d.  Dresden,  Saxony.  8  March  ld4L  He 
enjoys  disttnctiom  as  the  author  of  'Urania.' 

a  lyric-didactic  DOem  (1800)  and  'Mirror  fOT 
Women  '  He  also  wrote  *\\andrrin>;s  ihroogk 
Life's  Markit,'  and  'Flccic'  His  .idoiircr* 
have  been  roany,  and  hi'?  i>octr\  Ii  i5  -  mctimiei 
.  been  c<  nij^.trcd  with  th.it  of  C  Ai'-r  The  >Tar 
following  his  death  the  Ticdgc  Fu  tiKUuon  wi» 
established  for  the  purpose  of  .i-si>t:nK  p<x-a 
and  artists  or  their  widows  and  children,  and 
also  for  the  care  of  the  poet's  gra\  e.  Coondi 
Kent,  'Bcitrage  zu  einer  Charaktcristik  des 
Dichters  Tiedge*  (Berlin  1896). 

TIEPLAND.  Sea  Ukku,  w  ns  Low- 
lands. 

T I B  G  H  B  M.  te-giA.  Philippe-Ednard 
Lten  van,  Frencb  botanist :  b.  Bailleul.  IV  .Apnl 
1830;  d  Paris.  30  April  1914  He  ua>  miiirt 
de  ronfcrcnccs  at  I'F.cole  Nornialc  (ISM); 
memlier  of  llie  Academy  of  Sciences  (18771; 
professor  of  bouny  at  the  Museum  (18^^: 
professor  of  the  Institute  National  Agroa^ 
mique  (I'XMl).  He  greatly  advanced  the  knowt* 
edge  of  the  anatomy  of  the  vegetable  Idngdoa 
and  proposed  a  new  classification  of  the  \rfe- 
taMc  world.  He  c-^nl  li-hi,  1  dixisioiu  am. 
the  Phaneropamia  accordnitr  to  the  character  i  : 
the  ov  ule.  He  u  rote  'Traitc  de  {■•  taniqoc  ' 
(Paris  1891);  'Elements  de  t»eitaniquc'  i  Piris 
l.'<<>8t,  besides  numerous  works  on  his  >tu.Ucs 
of  myxomycetes  asaimycctcs,  bacteria,  irr- 
mentation,  etc.  His  articles  arc  numcrou*  Ji 
the  Jonrmal  dt  Botaniqme  and  AnmaUt  dts  Sc^ 
emees  S'aturHlfi. 

TIELE,  te'lc.  Cornells  Petrua,  V^th 
writer  un  comparative  reiicton :  h  Le\iler..  \f> 
Dec.  183();  <l  there.  14  Jan.  IMtC  He  was  ri-J- 
catcd  at  Le>den  and  Amsterdan,  in  1H53  be- 
came pastor  of  the  Remonstrant  caiigie<at— 
at  Moordrecht,  and  in  IS56  removed  to  RnH 
tcrdam.  where  he  became  closely  associaMd 
with  All<  rt  I\.'m!]c  <iiv  ulio~c-  li^crahwi  ■ 
theological  matters  be  fully  shared.  He  ma* 
director  ol  the  KeaMostfaat  ikcolOKical 
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aaxy  at  Lcyden  from  1873  till  his  death,  and 
during  1877-1'X)1  held  the  professorship  of  the 
history  and  philosophy  of  religion  in  the  Uni- 
versity of  Lcyden,  a  chair  specially  created 
for  him.  In  1896-98  he  delivered  the  GifTord 
lectures  in  the  University  of  Edinburgh^  Dub< 
Bshed  as  'Elements  of  the  Science  of  RchguMi' 
(2  vols.,  1897-99).  He  was  one  of  the  pioneers 
in  the  study  of  comparative  and  historical  re- 
ligion, and  among  his  chief  works  are  'The 
Religion  of  Zoroaster*  (1864)  ;  'Comparative 
History  of  the  Egyptian  and  Semitic  Religions' 
(1869-72);  <History  of  Religion  in  Antiquity* 
(1892-96;  2d  cd,  1901);  <  Western  Asia  in  the 
Light  of  Most  Recent  Discovery*  (1894). 
Consult  Tordan.  L.  H.,  'Comparative  Religion* 
(New  York  1905). 

^TISMANNITB,  native  mercuric  selenide. 
It  is  a  gray,  metallic  mineral  of  high  specific 
grnvity,  8.2  to  8.5;  and  a  hardness  of  2,5.  It 
occurs  massive  with  chalcopyritc  in  the  Harz 
Mountains  in  Germany,  and  in  choice  iso- 
metric-tctrahedral  crystals  at  Marysvale,  Utah. 

TIENTSIN,  te-gn'tscn',  China,  a  city  and 
treaty  port  in  the  province  of  Chili,  situated 
on  the  Peiho  River.  70  miles  hv  water  from 
its  mouth  m  the  Gult  of  Pcchili.  The  old 
ci^  is  a  SQuare  surrounded  by  wails  and 
ditches  and  traversed  by  hroad.  straight  streets. 
Two  miles  to  the  south  lies  the  European 
quarter.  Tientsin  is  southeast  of  Peking  with 
which  it  is  connected  by  rail  and  also  with 
the  Manchurian  Railroad.  It  is  the  river 
port  of  the  capital,  although  large '  ves- 
sds  cannot  ascend  the  river.  Its  positiflfi 
at  the  northern  terminns  of  the  Grand  Im- 
perial Canal,  however,  makes  it  one  of  the 
principal  trade  centres  of  the  empire.  The  total 
\olume  of  imports  amounted  (1916)  to  al-out 
$59,017,093,  of  which  more  than  one-third 
represented  imports  from  foreign  countries; 
exports  totaled  $34,097,065.  Tientsin  was  be* 
sieged  by  a  detacbmcnt  of  Taiping  rebels  In 
1853.  The  Taiping  army  was  on  the  way  to 
Peking,  and  the  defeat  at  Tientsin  saved  the 
capital  from  attack.  In  June  \'X)0,  duiiiiL;  the 
Boxer  troul  lcs,  Tientsin  was  occupied,  alter 
5cvcre  fighting,  hy  the  allied  troops.  Pop.  es- 
timated at  KOO.OOO.    Sec  China 

TIEPOLO,  te-a'po-It',  Giovanni  Battista, 
("II  Tiei^iletto"  ) .  Italian  painter:  h.  San 
Picro  di  Castello,  near  Venice,  5  April  16%; 
d.  Madrid,  22  March  1770.  He  was  a  in  pi! 
of  Gregory  Lazzarini  and  followed  as  closely 
as  he  could  in  the  footsteps  of  Paul  Veronese, 
whose  style  he  reproduced  in  numerous  wall 
and  ceiling  pictures.  Many  churches  and  pal- 
aces of  Venice  were  decorated  by  his  hand. 
In  1750  he  was  summoned  to  Wiirzburg, 
where  for  three  years  he  worked  in  the  arch- 
bishop's palace  on  the  wall  paintinn  in  fresco 
<01ympus,>  <Poar  Qoarters  of  die  Earth,*  and 
*Life  of  Frc^Jerick  Barbarossa.*  In  1754  he 
returned  to  Venice  as  director  of  the  Art 
Academy.  In  17fi3  Kinj^  CliarUs  Til  sum- 
moned him  to  Spain  to  decorate  the  royal 
palace.  Here  he  painted  *  Smithy  of  Vulcan,' 
< Apotheosis  of  Spain*  and  the  ceiling  frescoes 
<Spain  and  her  Provinces.*  He  was  the  last 
great  master  of  the  Venetian  school  His 
coloring  was  superb,  and  his  designs  spiritual 
and  expressive  even  when  the  drawing  was 
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incorrect.  Among  Tiepolo's  easel  {Mctures  inay 

be  named  'Christ  in  the  Garden*;  < Adoration 
of  the  Kings'  (Imperial  Gallery,  Vienna)  ; 
•.\fter  the  Bath*  (Berlin  Museum);  'Immacu- 
late Conception'  (Vicen/a  and  Madrid). 
Many  of  his  altar  pieces  arc  in  the  churches  of 
Venice.  A  few  of  his  paintings  arc  in  the 
Metropolitan  Museum,  New  York.  Consult 
Chcnnevidrcs.  H.  dc,  *LeS  Ticpolo'  (Paris 
1898)  ;  Gheltof.  Urbanidc,  'Tiepolo  in  Ispagna* 
(Venice  1881 ) ;  Molmcnti.  P.  G.,  <G.  B.  Tie- 
polo'  (Milan  1910);  ^Masters  in  Art>  (Vol 
VI,  Boston  1907). 

TISRNAN,  Frances  Fidier  (*CHsnrnAN 

Reih"),  American  novelist;  b.  Salisuury,  N.  C. 
S  July  1846.  .\mung  her  many  works  arc 
'Valeric  Aylmer'  (1870);  'Morton  House* 
(1871);  'Nina's  Atonetncnt'  (1S73);  'A 
Etaughtcr  of  Bohemia'  (1873);  'A  Question 
of  Honor*  (1875) ;  <Tbe  Land  of  the  SkKt*  a 
volume  of  travel  (1875) ;  'Bonny  Kate*  (IK^) : 
•Hearts  of  Steel'  (1882);  'Miss  CTmrchill' 
(1887)  ;  'Philip's  Restitution'  (1H.S8)  ;  'Armine* 
(IS^n;  'The  Land  uf  the  Sun'  (1894);  'The 
Picture  of  Las  Cruccs'  (18Q5>;  'The  Man  of 
the  Family'  (1898);  'Weighed  in  the  Balance* 
(1901):  «A  Daughter  of  the  Sierra'  (1903); 
'Princess  Nadmo>  V 1908) ;  *The  Light  of  the 
Vision'  (1912);  <The  Daughter  of  a  Star* 
(1913):  'A  Far-.^way  Princess'  (1914):  'The 
Secret  Request'  (IQI.t).  In  V.m  Mrs.  Ticrnan 
was  awarded  the  La:tare  Medal  by  tlie  Uni- 
versity of  Notre  Dame. 

TIERRA  DEL  PUEGO.  te-er'ra  del  fwa'- 

?6,  an  archipelago  at  the  extreme  south  of 
outh  America,  separated  from  the  mainland 
by  the  Strait  of  Magellan  which  forms  its 
boundary  on  the  north  and  northwest,  while 
the  Atlantic  Ocean  bounds  it  on  the  east  and 
the  Pacific  Ocean  on  the  southwest ;  total  area 
about  19,299  square  miles.  Politically,  it  is 
divided  into  two  parts,  each  of  which  will  be 
briefly  descril)ed.  (1)  The  western  part,  the 
area  of  which  is  11,000  square  miles,  belongs 
to  Chile  and  is  included  in  the  extensive  Chilean 
territory  of  Magallancs,  whose  capital,  the 
fittle  town  of  Punta  Arenas,  stands  on  the 
western  (mainland)  shores  of  the  strait  and 
is  a  port  of  call  for  steamships  of  some  Euro- 
pean and  An>tra1ian  lines  (llamliurg  to  Cal- 
lao,  etc.).  The  lands  lielon;.,'  to  the  state.  (2) 
The  eastern  part,  area  8.2^)''  Mjuare  miles  and 
population  about  1,000  whites  and  several  thou- 
sand Indians,  belongs  to  Argentina  and  forms 
a  territory  of  diat  republic,  its  capital  being 
Ushuala.  Of  this  region  about  1, 000,000  acres 
have  passed  into  private  ownership  and  only  a 
small  proportion  is  rented.  In  the  north  there 
are  fertile  valleys  and  roads  coniiectini.,'  the 
villages  lead  through  Chilean  territory  to  ports 
on  the  southern  ooast  of  the  Strait  of  Magel- 
lan. The  interior  is  mountainous  or  hillv,  but 
well  adapted  to  stode-raising.  ''The  climate 
of  this  region,"  it  is  said.  "thouL-h  cold,  is  not 
severe,  inasmuch  as  the  mean  tiinpur.iture, 
ni.aximum  and  minimum,  as  t.iken  durin..;  sev- 
eral years,  is  +  5°  C.  and  —  10"  C,  respec- 
tively. Calm  days  are  frequent  in  winter. 
Rain  increases  in  the  autumn,  and  in  the  sum- 
mer dry  winds  from  the  southwest  and  west 
prevail,  and  occasionally  arc  of  terrific  force." 
(Consult  'Argentine  Republic:  a  Geographical 
Sketdi,*  issued  by  the  International  Bureau  of 
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American  Reptil<lics.  Waslnn.  tdii  1903).  Thtrc 
arc  no  navigable  rivers,  but  many  streams  of 
moderate  size  and  a  number  of  lagoons.  The 
oldest  and  in  some  respects  stilt  tne  most  in> 
tereiiting  description  of  the  region  of  the  fa- 
in 11-  strait  (of  which  f  f  t!i  <?'.(;rcs  rire  now 
held  by  Chile)  is  that  ont  uaiuii  Ly  Anthotty 
Pigafctta,  who  accompanied  Magellan  and  told 
of  what  they  saw  in  October  1520,  mentioniuR 
the  characteristic  storms,  the  "ver>'  great  and 
high  mountains  covered  with  snow"  surround- 
ing the  strait,  and  finally  saying :  *In  it  wc 
found  at  every  half  league  a  good  port  and 
place  for  anchoring,  good  waters,  wood  all 
of  cedar  and  fish  like  sarilim  -,  ml-  ii-Ii'  tii.  and 
a  vtr)'  sweet  herb  named  apfim  i  rt  icn,-). 
There  is  also  s(!:iu-  of  the  sainr  k:r.il  whuh  is 
bitter.  This  herb  grows  near  the  spruigs  and 
from  not  finding  anything  else  we  ate  of  it 
for  several  days.  1  think  that  there  is  not  in 
the  world  a  more  beautiful  country  or  a  bet* 
tcr  strait  than  this  one.*'  Pi.-if.  !t:i'-  .k.  t  m.ip 
of  Magellan's  Strait  proves  that  hi:  rmardcd 
Tierra  del  Fuego  ;i>  i  ^leat  southern  (  untiin  iit 
stretching  toward  the  antarctic  pole.  Coiiiult 
Lord  Stanley  of  Aldcrley,  'The  First  N'oya^c 
Round  the  World,'  printed  for  the  Uaktuyt 
Society. 

TIER8-ETAT,  te-ar-za-ta,  the  third  estate, 
a  name  early  given  in  France  to  the  free  bour- 
geoisie, to  clisiinguish  them  from  the  nobility 
and  the  clergy,  the  other  two  estates.  The 
three  estates  together  formed  the  £tat9-g«n- 

ctau.t  nr  St,itt--(  11,11--!  a  Ic-i -!.(ti\ c  ^■<;dy 
which  niiglil  i  e  ( lUTiparwU  lu  ihc  h.u.Hl!i>li  Par- 
liament. The  tlur.i  estate  beaimc  famous  in 
the  political  upheaval  in  France  at  the  end  of 
the  18th  century,  when,  in  the  last  State s- 
Geueral^  it  ckiimcd  power  eq^al  to  that  of  both 
of  the  other  orders.  In  1789  it  assimied  the 
n;niu-  K^.  the  National  .\ssembly.  and  by  its 
suii>eijutui  assumption  of  supreme  power  con- 
summated the  French  Kevoluiion.  See  Fra.sCB 
—  Hi'^.-  KV  n^i^M  KrvntntoN  to  E-vipike. 

TIETJKNS.  ur><LU.-.,.  !  TITIENS.  Thcrese 
Johanna  Alexandra,  German  soprano  singer 
of  Hungarian  dc>ccnt :  b.  Hamburg,  17  July 
1831;  d.  London.  Mngland.  3  Oct  1877.  She 
made  her  debut  in  her  native  city  as  Lncrcsia 
in  the  opera  of  *Lucrezia  Borgia'  in  l^,  and 
Iicr  after  career  was  one  of  great  success,  as 
she  not  only  possessed  a  voice  of  great  power 
and  purity.  Int  was  an  actress  of  much  ability 
likewise.  She  made  her  home  in  London  after 
IH.'S  In  lf<7.s  she  visited  the  I'liitcd  States 
singing  in  *LH>n  Giovanm'  and  other  grand 
operas. 

TIFFANY,  Charles  Comfort,  American 
Protestant  Kpiscopal  cIirgAm.in:  h  Bahimorc, 
Md.  )hJ"';  d  20  Aug  I'Xtr  Ik  was  educated  at 
Dickinson  College,  Andovcr  Theological  Semi* 
nary  and  the  universities  of  Halle,  Heidellierg 
aiuf  Berlin  and  took  orders  in  the  E(n>copal 
Church  in  He  wa^  rector  ol  the  C  hurch 

(  f  the  AtoTu  itie  lit,  .\'ew  York,  lS74->*0.  and  of 
/m  u  C  hiitkh  there,  lS.*^i»  '^i  Ho  v\a»  arrh- 
dcaion  ..1  .N'cw  York  M  s''' V- l'J(C  i ,  He  pitb- 
li^hi-d  'llxpn  mn  m  (  huri.h  Ark  httfi  turc '  ; 
'Mi^dcrn  Ath  i-m';  'Hi  t<irv  t.t  the  I'rutf  t.uit 
Church'  :  «The  i'rayer  Book  and  the 

ChrittiM  Life*  (1807). 
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TIFFANY,  Charles  Lewis.  American 
manufacturer;  b.  Killinglv.  Conn,  \t<  FcVw 
1812;  d.  .\cw  York,  18  Feb  1902.  In  IW?  he 
began  his  business  career  in  New  York,  where 
in  partnership  with  |ohn  B.  Young  he  opened 
a  statitmcr's  store,  to  which  were  added 
Chinese  and  Japanese  works  of  art  and  later 
French  jewilry.  Tlic  ^llMn^^^  n  'i:.  !  li  ■  :,  '-.ir- 
rowcd  capital  oi  $l.[<tO  inw  r.ip^ily.  thi  j^w- 
elry  tracit  ^i-mi  ln-iairnini.;  the  must  important 
In  ima  the  firm  began  to  <!.  tl  cxctosivcijr  m 
jewels,  bronzes  and  other  articles  of  vifftn*  and 
to  manufacture  gold  and  wlver  ware.  Tht 
same  year  when  the  value  of  the  diamond  was 
so  depreciated  because  of  the  unsettled  cor.di- 
ticms  tn  EtTopc,  Tiffany  instructed  his  partner, 
.it  tin-  time  liLiii^,'  111  hr.uirc,  t<.  !  iu  as  maojr 
dianioiids  .li  he  could  'i"hr<'iiKh  tin-  venture 
the  rcjnitation  ni'  the  hoii^e  anioti^:  lf.iiJ;;i.,  -i  j 
mond  merchants  was  cstaiilished.  in  I8s>l  tiie 
name  became  Tiffany  and  Company,  and  the 
firm  was  incorporated  in  186&  ^Ttanging  cd» 
ditioos  from  time  to  time  nacetsitnlwt  re- 
movals farther  uptown,  until  the  business  was 
located  at  the  present  site  in  1<J05.  Mr.  TitTany 
was  known  as  the  i!iii.i  l  anKMid  m-rchant  in 
tlic  United  States,  and  c  t.if  ii-ht  1  branch 
houses,  als»>  udl  known  in  Lt  •:(!(  n  and  Pans 
TItc  standard  for  sterling  siber,  U.yJS  fine,  now 
recognized  throaghout  the  entire  country,  wa* 
adopted  by  him  in  185L  He  was  a  hbcral 
patron  of  the  fine  arts. 

TIFFANY,  Louis  Comfort, 
artist  and  decorator;  b  New  York  City.  18  Feht 
1848L  In  early  life  he  evinced  a  strong  inclina- 
tion toward  the  fine  arts;  hence  his  parent* 
wisely  gratified  his  tastes  and  educated  him  for 
an  artist.  He  first  studied  with  (ieonje  Innrs* 
and  Samuel  (  (  hniaii  in  N\  vv  York,  then  with 
LeiJii  il.iilly  ill  I'aris  He  -'lent  five  year*  ra 
Kurope  .m  i  ihc  Oncni,  and  l>e>ides  workmc 
in  water  colors  ;uid  oils,  devoted  much  of  his 
time  to  the  study  of  the  decorative  ait&.  He 
became  mterested  in  glass  and  its  possibtfiiic* 
in  the  early  70's  and  revived  the  mosaic 
ih(*or>'  in  the  ccn-tnic'Hin  of  colorei!  t'iss 
wni(i<m.-<  r,eli(\iTiL'  :h.it  \wiik  execute"!  upon 
thi-  piuaiplc  would  give  the  best  artistic  rc» 
Milts.  but  finding  that  the  glass  in  the  maricftf 
did  not  have  tnc  range  of  color  and  texture 
necessary*  to  carry  out  his  ideas,  he  begaui  a 
series  of  experiments  through  txisttm:  Kla>> 
houses,  but  as  Aese  failed  to  grasp  his  thouchts 
he  established  .uirks  of  hi?  own  He  succevd*^ 
in  produciiii;  uui  only  mari\  (.;  the  autst  efievJi 
that  were  obtaine<l  m  •he  iM  t.  but  also  (lis 
rovrred  new  formuUs  by  which  he  could  make 
iinlimited  in  lU  range  of  color  and  texture 
^'v  ith  this  gla^a,  which  i*  kiKtwn  as  *Tttfaay 
favrile  glass"  he  has  not  only  made  wiodowsof 
great  jb^uty.  but  also  vase*  and  different  oiiicrti 
of  artistic  interest  which  at  once  commanded  the 
admiration  of  the  world  In  1^^7^  he  org.^mxed 
a  company  under  the  title  of  Louis  C  Tilfjny 
ami  Associatid  Art:>ts,  for  the  purjmse  ot  pro- 
mutini.:  the  decorative  arts  in  .\meiu-a  aokil 
partii  iilarly  the  deviloping  the  maktn^  ai 
ciilofi d-^lass  windows.  This  was  ?h**  foand** 
tiun  of  the  business  The  glas-  bl<  w<ranch 
was  first  esiaUishcd  as  the  Slourbrtdgc  ll^Us* 
Company,  and  subsequently  the  Tiffanv  For* 
naces.  Tin-  general  manufacturing  arid  mer 
chandi»ing  began  under  the  name  of  the  Ttdar 


Digitized  by  Google 


TIFFANYITB — TIFFIN 


Glaas  Company,  which  in  the  development  and 
broadauoc  of  its  business  became  the  Tiilaiw 
Glass  ana  Decorating  Company  and  the  Allied 

Arts  Company  which  arc  now  more  gcncrnlly 
known  as  the  TilTaiiy  Stiiclios.     One  of  his 
most  notahlc  works  in  mosaic  is  the  Cham  cl 
of  the  Crypt  in  the  Cathedral  of  Saint  John 
the  Divine  in  New  York,  executed  in  glass 
mosaisc  and  semi-prcdotas  stones.  Another 
recent  example  is  the  interior  decoration  of 
the  new  Madison  Square  Preshytrrian  Chnrcii 
in  Xew  York.    But  while  there  arc  huiulrcds 
of  churches  with  Tiffany  windows  and  niany 
of  them  entirely  decorated  by  his  artists,  eccle- 
siastical work  is  only  one  of  the  many  branches 
of  his  varied  artistic  achievements.  In  domes- 
tic decorative  woilc  his  two  dwelh'ngs,  the  city 
home  at  Nfruli^on  avenue  and  72d  street.  New 
York,  and  "i .aurelton,"  his  country  house  at 
Oyster  Bay,  L.  I.,  are  varied  examples  of  his 
individuality  and  taste.     Many  of   tlie  most 
notable   rcsidmce.s,  university  halls,  hotels, 
theatres  and  other  buildings  in  New  York,  Bos- 
ton, Giicago  and  other  lai  f;;c  centres  have  been 
decorated  by  his  art  workers.    Louis  C  TifTany 
is  perha()b  more  widely  known  through  his  work 
in  gla>s,  mosaics  and  iiitcriur  deLtuarKins^  as 
these  naturally  appeal  to  the  popular  taste  and 
attract  attention  oy  their  exposure  to  piiUic 
view.   His  genius,  however,  oas  not  bem  re- 
stricted even  to  these  varied  fields,  but  he  has 
cnn'-tantly  sought  employment  wherever  artistic 
feelinj:  could  pivc  expression.    His  studies  in 
chcmi  My  and  his  exhaustive  laboratory  work 
revealed  new  possibilities  beyond  the  realms  of 
glass.   He  has  worked  successfully  in  tapestry, 
rugs  and  other  materials,  pottery,  metallic  lus- 
tres, enamels  and  in  later  years  he  has  given 
much  ihotipht  to  art  jcwelr>'  and  silvenvare,  all 
of  which,  however,  have  not  weaned  him  from 
his  early  love  of  the  brush.  He  was  from  the  first, 
and  is  to-day,  a  painter  and  works  with  his 
brush  not  only  in  his  Sttt^OS  in  town  and  coun- 
tiy.  but  also  on  his  annual  trips  abroad.  After 
one  of  his  winter  sojourns  in  Egypt  he  brought 
home  in  1W6  over  23  water  colors  which  he  ex- 
ecuted while  sailiuK  in  his  dahabiah«on  the  Nile. 
Pfis  water  colors  and  pinurcs  in  oil  arc  fre- 
quently seen  in  the  galleries  of  the  art  clubs  and 
at  other  exhibitions.   Among  his  principal  can- 
vases arc   *Dock  Scene'    (1869);  'Spring* 
(1874);  < Wading  at  Seabright.  N.  J.»  (1876): 
♦Street  Scene  in  Tangiers*  (1876);  <Study  of 
Qtiimpcr,  Brittany*  (1877)  ;  <Duane  Street,  New 
York'  (1878);  <In  the  Fields  at  Irvin^iion.  N. 
Y.'    (187<)):    'The   Cobblers   at  Boufarick' 
(1888);    'Feeding  the   Flamingoes'  (1888); 
< Church  in  Morlaix.  Brittany >  (1890);  ^Market 
Day  at  Nuremberg*  (1892) ;  ^Street  Scene  in 
Algiers'    (1895);   'Algerian  Shops*  (1895). 
Mr.   Tiffany  is  art  director  of  the  TifTany 
Studios,  president  and  art  director  of  ilu  Tif- 
fany Furnaces  and  vice-president  and  art  di- 
rector of  TifTany  and  Company,  the  jewelry 
house  founded  by  his  father.   He  was  made  a 
member  of  the  Water-Color  Society  in  1870,  an 
associate  of  the  National  .Academy  of  Design 
in  1871  and  an  aeadmiieian  in  1880.    He  is  also 
a  member  of  the  Sociay  of  American  Arli.>ts, 
the  Architectural  League,  the  New  York  So- 
ciety of  Fine  .\ns,  the  Societe  .N'alionale  dcs 

Beaux  Arts  of  Paris  and  the  Imperial  Art  So- 
ciety of  Japan.   In  1900  he  received  a  gold 


medal  and  the  decoration  of  Chevalier  of  the 
LeeUm  of  Honor  from  'be  French  government, 
in  1901  a  gold  medal  at  the  Dresden  Exposition, 
in  1902  a  special  diploma  from  tlie  Turin  l.\- 
{lu^itton  :md  in  1903  Yale  University  conferred 
n(ion  him  the  degree  of  AM.  In  addition  to 
lliesc  honors  and  decorations  the  art  work, 
notably  in  glass,  made  under  his  direction  re- 
ceived numerotts  awards  at  international  txpo- 
sitions.  Consult  *The  Art  Work  of  Louis  C 
Tiffany'  (Garden  City,  N.  Y.,  1914). 

TIFFANYITE.  Certain  bluish  or  bluish- 
white  diamonds,  principally  from  Brazil,  al- 
though a  few  have  been  found  in  India  and 
South  Africa,  phosphoresce  for  a  considerable 
time  after  havmg  been  exposed  to  bright  sun- 
light, electric  light,  or  other  brilliant  rays. 
This  property  results  from  the  inclusion  in  the 
diamond  of  a  hydrocarbon  or  a  rare  earth,  and 
for  this  class  of  diamonds  the  New  York 
Academ/  of  Sciences  (1890)  has  given  it  the 
name  «ttffanyite.» 

TIFFIN,    Edward,    American  physician, 

Jreacher  and  politician  :  b.  Carlisle,  England,  19 
une  1776;  d.  Chillicothe,  Uiiio,  9  Aug.  1829. 
About  1786  he  weiu  to  Charlcstown,  Va.,  and 
in  1789  was  graduated  in  medicine  at  die  Uni- 
versity of  Pennsylvania.  Three  years  later  he 
became  a  local  preacher  in  the  Methodist 
Church,  likewise  studying  law  and  continuing 
the  practice  of  medicine.  About  1797  he  re- 
moved to  Chillicothe,  in  what  was  then  the 
Northwest  Territory,  was  elected  to  the  Terri- 
torial legislature  and  in  1799  iraa  speaker.  He 
was  chosen  president  ol  the  convention  wluch 
framed  the  State  constitution  (1802).  and  be- 
came first  governor  (1803-07)  of  Ohio.  The 
town  of  Tirtm  in  that  State  was  named  for  hitti. 
He  arrested  the  Burr-Blenncrhassett  expedition 
in  180.x  (Sec  Bleknerhassett,  Harman; 
Birr,  Aaron).  He  was  a  United  States  sena- 
tor in  1807-09,  resigned  in  the  latter  year  to 
assume  the  speakership  of  the  Ohio  legislature. 
He  was  the  first  commissioner  of  the  Crcneral 
Land  Office  (1812),  and  at  the  burning  of  the 
National  Capitol  by  the  Briti.sh  in  1814  sa\ed  the 
papers  from  destruction.  In  1815  he  was  made 
sm evor  ^;eiieral  of  the  Northwest  Territory 
and  continued  in  that  office  almost,  until  the 
end  of  his  life. 

TIFFIN,  Ohio,  city,  county-scat  of  Seneca 
Comity,  on  the  Sandusky  River  and  on  the 
Baltimore  and  Ohio,  tin  I 'etinsylvania  and  the 
Cleveland,  Cincinnati,  Chicago  and  Saint  Louis 
railroads,  alout  80  miles  north  by  west  of 
Columbus*  the  State  capital  and  40  miles  south- 
east of  Toledo.  It  was  settled  in  1817  by  Eras- 
tus  Bowe,  and  incorporated  in  183.^  In  1.^  it 
was  chartered  .is  .i  city.  It  is  the  commercial 
and  indnsni.i!  cmitc  u^r  a  l.ir.^e  portioifof  the 
coiintr\',  in  which  are  many  line  farms.  In  the 
vicinity  of  Tiflin  are  deposits  of  clay  and  glass- 
sand.  The  chief  manufacturing  establishments 
of  jdic  city  are  machine  shops,  ^ass  works,  pot- 
teries, wagon  and  carriage  work>;,  motor  truck 
works,  glove  and  mitten  works,  candy  factories, 
brewerie>,  iron  works,  planing  miil.s,  emery- 
wheel  works,  Hour  mills  and  furniture  factory. 
Tlierc  are  about  5,fXX)  employees  in  the  cityS 
manufactories.  The  principal  public  buildings 
are  the  county  courthouse,  the  municipal  build- 
ings, the  churches  and  schools.  There  are  16 
churches,  represcutlng  10  denominations,  and 
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Saint  Fnmcf*  Hospital  and  Home.  The  edaca- 

tiorial  iiT-titiilifin^  arc  Hcidellieru'  I'niversily 
(  i\c  foriiiKl ) .  npciK  cl  ifi  1850  (  ru'.irlv  <>W  Stu- 
dents  in    1''15),   I  isulinc    C((llfi-;c.  iitiMic  ;itul 

1»arish  schooL  and  two  lihraries.  Tidio  is  the 
ocation  of  the  national  hotnc  of  the  Junior 
Order  of  United  American  Mediaaiok  eootain- 
inij  ahoiit  400  children.  The  fotir  tjanin  have  a 
combined  capit.Tf  nf  $-00,000;  the  annn.-il  biisi- 
nes.s  done  throu^jh  tlir  Ij.niks  amoiiiiis  to  over 
$3,000,000.  The  ^'<>\  crumt  Tit  is  adniiuisd  red 
under  a  hoard  of  public  safety,  board  of  public 
service  and  council  of  seven  memben  elected  bgr 
wards  and  at  larpc.    Pop  14,256. 

TIFLIS,  tif'l.-s'.  Kusvia,  the  capital  of  the 
government  of  Tillis  in  tlie  general  i;o\ernmcnt 
of  Caucasia  (see  Transcaucasia),  situated  at 
the  southern  base  of  the  Caucasus  about  mid- 
way between  the  Blark  and  the  Caspian  seas. 
It  IS  ptcttiresquelv  built  on  terraces  risinR  from 
the  valley  of  tnc  Kur,  and  surrounded  by 
orchards  and  vineyards.  Some  walls  and  tow- 
ers of  tJic  old  fortifications  remain,  ami  there 
are  several  parks  and  a  botanical  garden. 
Amonpf  the  nunurous  churches  the  most  in- 
teresting is  the  catlu  dral  of  Zion,  dating  in  part 
from  the  5th  century-.  Otlier  notable  buildings 
we  the  palace  of  the  mntrtrnMrnatnU  the 
Caticamui  musemii  and  Itbnity.  The  eduea- 
tional  institutions  include  nearly  a  dozen  hi^h 
schools,  besides  numerous  technical  schot)!";,  one 
of  the  foreint):-.t  of  which  is  the  finely  ciiuipped 
school  of  coniuierce.  The  chief  in<lustnes  are 
the  manufacture  of  leather,  oil,  silk,  woolens, 
cwiiets  and  tobacco. ,  There  is  also  a  cotton-mill 
ami  several 'breweries  and  «Sstilleries.  Com- 
merce has  declined  some^vhat.  thoui-'h  -hr  -it 
is  connected  fiv  rail  with  l>oth  tlie  iilack  and 
the  ;  I     an  Sea.    I'op.  327.800. 

TIGBR,  the  largest  and  most  admirable  of 
the  cats  (Fetis  ityns).   In  sixe  and  power  it 

surpasses  the  lion,  as  it  does  in  beauty,  and  ex- 
presses the  hii;liesi  t>pff  of  feline  structure. 
(See  Fki.1D.«).  The  ^Moiind  color  <»f  the  body 
is  a  bright  tawny  ycUuw,  beanng  black  stripes 
running  at  right  angles  with  the  general  axis 
of  the  body  and  limbs.  The  under  parts  and 
inner  aspect  of  the  llmhs  are  white,  as  also  are 
the  throat  and  chest.  On  these  white  parts  the 
stripes  are  lighter,  an  1  t;radually  merRc  into 
the  \\!iile  color.  The  tail  is  imt  iiittcil  .it  its 
extremity,  and  is  usually  of  liKhlcr  hue  ihau 
the  body,  with  dark  rings.  White  or  albino 
varieties  of  the  tiger  have  been  found,  as  also 
black  ones.  The  maximum  length,  inchiding 
the  tail,  is  a!'otit  11  fcet,  and  the  largest  weigh 
about  SOO  pounds.  The  iskct  attains  its  full 
de\cl<ipnient  in  India,  the  IJcngal  variety  being 
the  largest  and  most  typical ;  but  it  also  occtirs 
in  southern  Siberia,  Turkestan,  Persia,  Java, 
Sumatra,  China  and  Japan,  encountering  a 
ranpc  of  climate  from  tropical  to  sub-arctic 
conditions.  In  habits  these  animals  are  far 
irore  active  and  agile  than  the  lion,  and  exhibit 
a  l.irK;o  amotnrt  of  fierce  cunninc  They  gener- 
ally select  the  neighborhood  of  water-courses 
as  their  habitat,  and  spring  upon  the  anim.ils 
that  approach  to  drink,  then  drag  them  to  a 
more  retired  spot  to  be  devoured.  The  march 
of  the  animal  through  the  thick  brushwoo<l  of 
the  jnticI'S  in  which  it  lives  is  noiseless  and 
stc:iMh\.  and  it  appears  rather  to  avoi<l  than  to 
court  danger,  altiiougii,  when  brought  to  bay. 


no  animal  presents  a  fiercer  from  than  the  tierr 
\\'Iu'ri-  (leer,  antelopes  and  wild  hni^s  are  ib-.;E- 
dant,  domestic  animals  are  comparati\ efy  *j'<. 
but  otherwise  tlie  ii^er  is  ready  enough  to  ^ey 
on  the  latter.  When  pressed  by  hanger  or  en- 
feebled by  age  and  incapable  of  deahMR 
larger  prey,  like  buffaloes,  the  tiger  prnwU 
around  villages,  and,  bavin?  once  tasted  huxTTit 
flesh,  becomes  a  confirmed  cattle-lif:cr  ar^ 
man-rater,  sometimes  causing  the  temporary 
abandonment  of  a  large  district  by  the  tetrwr- 
strickcn  inhabitants;  and  in  several  historic  in- 
stances districts  of  country  in  southern  todta. 
Indo-China  and  the  adjacent  islands  have  befn 
deserted  premanently  because  so  infested  mTti 
tigers  harbored  by  iieighburini^  swamps  iri 
jungles.  The  numljcr  of  persons  killed  by  ttyr-i 
each  year  in  India  averages  about  930,  rcosTly 
in  Bentral,  Madras,  Central  Provinces,  Assam 
a  I  Hiinna.  About  32,000  head  of  cattle  are 
also  killed  annually  in  India  tiy  tigers 

The  natives  destroy  tigers  by  traps,  pitfil'i. 
spring-giins  and  poisoned  arr<i\va,,  but  the  ortK- 
dox  method  of  keeping  down  their  numbers  la 

Cursued  by  Europeans  is  to  employ  natives  :o 
oat  the  bush  while  the  game,  when  started 
is  bhot  by  the  sportsmen  seated  on  elephants, 
The  sport  is  exciting,  but  dangerous;  for  a 
wounded  tiger  has  been  known  to  spring  <m  xa 
I li  pli.'iiit  and  to  inflict  serious  wound*  on  ti:<r 
dnver  and  occupants  of  the  howdah,  before  i: 
could  be  dispatched.  A  safer  and  more  Ck-c- 
mpn  method  is  to  tether  a  live  gnat,  or  oihex- 
wise  set  a  bait  in  a  place  where  a  tiger  taxf  be 
expected,  then  erect  a  platform  on  poles  or  i= 
a  tree  near  by,  and  await  the  animal's  aporoidi 
on  a  niL;ht  when  moon  or  stars  shc<l  :  jist 
enough  to  enable  tile  watcher  to  shoot  hj«  prr.- 
These  great  cats  have  always  beoi  kepr  iz 
captivity  by  Oriental  rulers,  and  now  ami  thca 
have  been  completely  tamed.  They  have  twca 
a  feature  of  e\ery  mcn.-ii;rrie  and  ani=:jl 
trainer's  show  since  smh  collections  be^^.  to 
be  formed,  and  as  tliey  readily  breed  in  rx^ 
tivity  the  supply  will  easily  l>e  maintained- 
suit  Baker,  '\\  ild  Beasts  and  their  Wa}t* 
(London  1890) :  Blanford.  ^Mammalf  «l 
India  >  (ib.  1888) ;  Lydekker.  R.  4Tbc  CUmr 
Animals  of  India'  (ih.  1<X)7) :  Porter.  'W  .i 
Beasts*  (\ew  York  1894).  and  books  oo  t^on 
and  travel  in  India  and  the  East  Indica. 

TIGER-BEETLE,  a  beetle  of  the  famjlr 
C  K  oi(.'c/:(/(r,  in  which  the  he.id  is  wider  thxs 
the  thorax,  and  tlie  ternitttal  In  ok  of  the  maxv- 
lary  jaws  is  jointed  at  us  bas«.  This  in$cc:  :s 
swift  and  active,  and  preys  upon  other  irL»<eTt 
It  is  very  often  found  in  sandv  pteces  and  dse 
larvs  live  in  strat^t  deep  mirrowa  in  Ac 
ground.  The  color  varies,  corresponding  aj  t 
rule  to  the  general  colorini?  of  ihe  *urT-<:r»'- 
in^i.    This  tiertle  is  more  comm-m  ,:.  irc^ 

ics.  Over  1,5UU  species  arc  known.  les«  titm 
IQO  of  which  have  ben  found  in  the  Lsntei 
Sutes.  Some  species  are  winglcsa.  See  |Ihk 
accompanying  the  article  IUBKIS. 

TIGER-CAT,  a  name  of  not  vttf  4eb» 
signification,  sometimes  jgiven  to  thoae  aaimah 
of  the  famifjp  Fflida  whidi  are  of  metBum  siac 

and  somewhat  resemble  the  tiger  in  fonn  :'• 
markings,  such  as  the  chati.  margay.  »erval,  rr^ 
In  .\mcrica  tlie  oceli.t  [q  \  '\  i-  rr>.i;  cf*t= 
meant.   The  marbled  ttgcr-cat  is  a  wimX]  bca» 
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tifully  variegated  species  (Felis  martHorata) 
of  the  eastern  Himalayan  region. 

TIGER-EYE,  a  seini-j>ri  cious,  chatoyant 
stone,  ui  liliic.  yellow  or  bruuu  color,  which 
cxhiMts  a  charming  change  of  colors  when  re- 
volved It  is  a  silicious  p>i.\idomorph  after 
croddolitc.  The  original  iiuiKtal  is  changed 
by  infiltration  o£  silica  and  when  accompaiucd 
by  die  oxidation  of  its  iron  its  blue  color  is 
altered  to  yellow  or  brown.  It  is  extensively 
cut  into  watch  charms,  cuff  buttons  and  many 
fancy  articles  which  arc  larRcly  sold  at  many 
tourist  reports,  often,  thoiigh  fraudulently,  as 
of  local  origin,  the  mineral  Being  found  only  in 
Griqualand,  South  Africa.    Sec  CwKtDoi.irn. 

TIGER-FLOWER,  a  McNiciU  plant  (7io- 
ritlm  foion'uj)  of  the  iris  laniily,  frequently 
cultivated  fur  the  brilliance  and  oddity  of  its 
flowers.  These  are  solitary,  terminadi  and  cup- 
shaped  in  the  centre,  but  have  a  wide-spread- 
ing limb,  formed  by  the  three  obovatc  clawed 
scKHients  of  the  perianth,  which  arc  the  larnciit, 
.v.u\  are  brilliant  red  at  ilic  outer  edge,  shading 
to  yellow,  spotted  with  reds  and  purples  at  the 
base.  The  three  inner  segments  are  fiddle- 
shaped.  The  llowers  are  fugacious,  lasting 
only  a  day,  but  there  is  a  long  succession  of 
tbeni.  There  arc  many  varieties  of  these  Ti- 
nidias,  in  which  the  hues  of  the  corollas  range 
uirough  various  shades  of  yellow  to  white. 
The  stem  is  al>oui  a  foot  high,  slightly  zigzag 
and  branched;  and  it  bears  a  few  alternate  dis- 
tant leaves,  the  greater  number  ot  the  leaves 
being  radical  and  sword-shapcd.  The  lunicated 
corms  need  to  be  lifted  into  a  dry  place  out  of 
reach  of  frost  during  the  winten  as  they  are 
not  hardy  in  the  northern  United  States. 
Tigridias  are  propapatcd  by  seeds  or  olTscts. 
There  arc  other  species  of  the  fs'ciuis,  which  arc 
not  so  hand^'ime  or  ronsjiic  uuus  as  T.  povonia; 
some  of  them  have  bluish  flowers. 

TIGER  LAKE.  See  Nauuejl-Huapl 

TIGBR.LILY.  See  Lily. 

TIGER-MOTH,  one  of  the  large  moths  of 
the  genus  Arctia.  the  caterpillars  of  which  are 
known  a*;  "uonlly  bears"  because  of  their 
heavy  covering  of  black  and  brown  hairs. 

TIOBR  SHARKS,  a  shark  (Stegostoma 

tigrvium)  common  in  the  Indian  Ocean.  The 
full-grown  fish,  from  10  to  15  feet  lung,  fre- 
ciiient  the  open  sea.  The  color  is  a  yellowish- 
brown,  with  black  or  dark  brown  transverse 
bands  or  spots. 

TIGER-SNAKE,  a  large  blackish,  yellow 
marked  elapine  poisonous  serpent  (Noleekit 
sculalus),  widely  disseminated  in  /UlStralia  and 
Tasmania,  and  very  numerous. 

TIGHE,  ti.  Mary  (Buachford),  Irish  poet: 
b.  Dublin.  9  Oct.  1772;  d.  Woodstock,  County 
Kilkenny,  24  March  1«10.  She  was  married  to 
her  cousin,  Henry  Tighe,  in  1793.  Though  her 
poem.  'Psyche,  or  the  Legend  of  Love.*  was 
privately  printed  (bSO.s),  it  was  only  after  her 
death  tiiat  her  complete  writings  were  published. 
TTle  fiftt  edition  was  in  1811,  .-ind  they  have 
been  several  limes  reiprinted.  The  *  Psyche'  is 
written  in  the  Spenserian  stanza  and  is  founded 
on  the  story  of  ("npid  and  Psvchc  as  narrated 
in  'The  Golden  Ass'  of  Apuleins.  Her  other 
poems  are  chiefly  of  a  religious  cast.  It  is 
probably  as  the  subject  of  Moore's  lyric,  "^I 


saw  thy  form  in  youthful  pride.*  and  of  Mrs. 
Hemans'  <Grave  of  a  P<ietcss,*  tfiat  Mrs.  Tighc 

will  be  longest  remembered. 

TIGRANES  (tig-ra'ne/)  I,  king  of  Arme- 
nia, 96  to  55  B  c.  A  descendant  of  Ai  t.ixia-..  the 
founder  of  the  .Armenian  kingdom,  he  brought 
under  his  rule  large  accessions  of  territory  in 
Syria  and  McsoDotamiai  and  in  83  ax.  had  ao* 
quired  most  of  the  provraces  of  Syria  from  Uie 
Euphrates  to  the  sea.  By  his  marriage  with 
the  daughter  of  Mithridatcs,  king  of  PontUS, 
he  formed  an  alliance  witli  that  monarch  disas- 
trous to  the  smaller  kingdoms  of  Asia  Minor. 
He  invaded  Caupadocia  in  78  and  completely 
subjugated  its  iiuiabitants.  Other  wars  followed 
and  Tigranes  became  the  mightiest  Idng  in  Asia. 
He  built  the  new  capital,  Tigranocerta,  whither 
he  transplanted  the  inhabitants  of  many  captive 
Piaces,  including  Cappad<jcia.  Syria  and  Cilicia. 
His  possessions  were  wrested  from  him  by  the 
Roman  general  LuculUis,  but  were  nearly  all  re- 
covered by  Tigranes,  only  to  be  lost  again  to 
Pompqr  in  66.  In  the  hnal  dvfeat  of  Tigranes, 
PonQN7  was  aided  by  ,the  rebel  con,  of  the 
Anneman  Idng.  who  claimed  the  provinces  ot 
Gordycne  and  Sopbene  for  himself.  Tigranes 
was  able  to  retain  only  Armenia  proper,  for 
wbicli  be  was  obliged  to  pay  Ponipey  an 
enormous  sum  and  to  subsidize  the  entire 
Roman  troops  under  him.  Tigranes  was  suc- 
ceeded by  his  second  son.  Artavastes.  Caniult 
Reinach,  T..  <l£thridate  Eupator  roi  dc  Tont* 
(Paris  18O0). 

TIGRIS,  tl'gris,  Asia,  an  important  river 
whidi  rises  near  the  Euphrates  (q.v.)  from  two 
sottPces.  The  western  and  chief  branch  rises 
near  Kharput,  and  tmder  the  name  of  De)1eh  or 
Shatt,  flows  southeast.  .After  passing  Diarbckir 
it  receives  the  eastern  branrli,  flows  past  Mosul 
and  Bagdad  and  joins  ibe  luipliratcs  at  Kurna ; 
together  they  fonn  the  Shaitel-.Arab  and  thus 
enter  the  Persian  Golf.  The  stream  waters  the 
andcnt  Nineveh,  and  s^rates  Asssrria  from 
Mesopotamia  on  its  way  to  Bagdad.  It  is  onlv 
navigable  for  small  boats  and  its  entire  length 
is  1,150  miles.  Kclcks,  or  large  rafts,  supported 
by  inflated  skins,  are  much  in  use  for  the  trans- 
portation of  freight.  The  chief  tributaries  arc 
the  Greater  and  Lesser  Z  ib  .Tr.d  the  Divala.  The 
biblical  name  of  the  river  is  Hiddektl 

TILDEN,  Douglas,  American  sculptor:  b. 
Chico.  Butte  County,  Cat,  1  May  1860.  He 
lust  his  hearing  in  early  life  and  was  gradu- 
ated from  the  State  Institution  for  the  Deaf  in 
Berkeley,  CaL  (1879).  Taking  up  the  study  of 
sculpture  in  1887  at  the  National  Academy  of 
Design,  Xew  York,  and  later  abroad,  he  was 
appointed  a  member  of  the  jury  on  sculpture  at 
the  World's  Cohnnbian  1  xposition  in  Chicago. 
He  was  elected  a  member  of  the  National 
Sculpture  Society,  the  New  York  Art  Club,  tfie 
San  Frandsoo  Art  Association,  etc,  and  was 
professor  of  sculpture  at  the  Mark  Hopldns 
Art  Institute  (1894-1900).  His  works  inrln  le 
'Base-Ball  Player*;  <Tircd  Boxer';  < Indian 
Bear  Hunt'  ;  'Football  Players,*  etc. 

TILDEN,  Samuel  Tones,  American  law- 
yer and  statesman:  b.  K'ew  Lebanon.  N'.  Y..  9 
FpK  ISM;  d,  Grcystone  on  the  Hudson,  near 
■S  oiiki  rs,  N.  Y.,  4  Auc  b'vS^  He  wa<:  educated 
at  Yale  and  at  New  York  I 'niver'^itv .  being 
graduated  from  the  latter  in  1837.    He  then 
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studied  aw  and  wat  admitted  (u  the  bar  i:i 
l&il.  Hr  attained  the  fim  rank  in  bis  pru  ten- 
sion, being  particularly  successfnl  in  reorganiz- 
ing corpuiattons  involved  in  litifiratioa,  and 
amassing  one  of  the  largest  fortunes  ever 
gainci  in  thr  pt:i.:ti..-f  ,.t  !;rA  V.'hi'r  :i  student 
in  Ct^liCfjt,   Ik  •  .k.  ;i   an  acluc  part  in 

politics,  writing  ni  1  >i>f  aking  in  favor  of  Mar- 
tin Van  Buren  s  policy ;  in  184?  was  elected  to 
the  Xcw  York  State  lejfislature  and  was  a  mem- 
ber cf  a  special  committee  to  consider  the 
settlement  of  anti-rrnr  troubles,  his  report  on 
the  subject  forniinx  th«  basis  of  sntMoaeot 
legislation,  fn  1846  be  was  a  member  of  the 
State  constitutional  convention  and  in  1848  was 
one  of  the  deletfatcs  of  the  Free  Soil  faction  of 
the  Democratic  party  ti  thi  N'  l'ii  ti;i1  Ti  ( 
tion,  but  his  political  aciivuy  ihcn  si^k^kciied 
until  r  'he  Civil  U  .ir.  lairing  the  war.  how- 
ever, be  was  several  times  consulted  by  Prcsj- 
deni  Ltnoato;  he  believed  that  the  war.  once 
begun,  must  be  carried  throoi^  by  the  Federal 
gDvemment.  bot  opposed  some  acts  of  die  ad- 
ministration as  unconstitutional.  In  1866  he 
was  made  chairman  of  the  Democratic  State 
committee  and  in  18f>7  .\.<-  member  of  the 
State  constitutional  convciiti  iii.  As  chairman 
fil  t:-i  S'atc-  I 'iirtmim-t.-  he  ii  r.k  n  Icii'-t-,.;  part 
in  the  overthrow  of  the  Tweed  King,  opposing 
ihdr  dd^Ktes  in  the  State  conventions  and  be- 
ing active  in  collecting  evidence  against  their 
1  outers  and  bringing  them  to  prosecution  ,  in 
18^  having  been  elected  to  the  Sutc  Icgisla- 
ture,  he  was  the  leader  in  the  impeadiment  of 
two  of  the  Twr<i!  indgcs.  (See  Tammany 
Society;  Twfjeu,  V.  M.).  In  IK7.1  he  resigned 
as  jh.iirm.m  r  f  the  State  coninuttft  ;  but  in 
1874  was  nomiiiaie<l  and  elected  (jwvcmor  of 
New  York-  His  adminiviration  was  notable  fr.r 
his  succc&slnl  exposure  of  the  "canal  ring,*  an 
aiiodalion  made  up  of  persons  who  obtained 
amtracts  for  canal  work  which  they  never  fiil- 
lUied,  hut  for  which  thejr  were  ^d.  and  their 
political  supporters  Governor  Tilden  em- 
ployed a  skilled  engineer  lo  examine  ihctr 
work  and  then  surpnscd  the  legislature  by  a 
wholly  uncxpeiTtcd  special  message  scttins-T  forth 
in  detail  the  fraudulent  methods  of  the  ■ 
This  served  as  a  direct  apical  to  the  people; 
and  to  aroused  Public  opinion  that  die  legis- 
lature was  forcca  to  anthorixc  the  governor  to 
af^toint  a  canal  commis^on.  The  reports  of 
this  commission  resulted  in  a  martred  dtmino- 
tion  in  the  appropriation  for  canals  and  the 
indictment  oi  several  officials  for  defrauding 
the  State.  In  1^76  Tildcn  was  the  Demc  craiic 
nominee  for  President  of  the  I'nited  State*, 
and  received  the  largest  popular  vote,  but  larked 
one  dectoral  vote  r>ecc-^ar\-  for  his  election. 
As  the  electoral  votes  from  several  Slate-  \\crc 
contested  on  account  of  aliened  fraud,  the  m:»'- 
tcr  was  referred  to  a  special  Electoral  Com- 
fflisfion,  which  decided  in  favor  of  the  Repub- 
lican candi<late.  Riiilierfortl  II  Haxc^  ( Set- 
Ki.f  t-rt)RAi.  CoMMis<ii)N ).  Popular  excitement 
had  run  hiifh  .ind  many  IVmocrat^  still  claimed 
Ttlden's  election,  but  he  umed  hi-  -upiHirtcrs 
quutly  til  acrcpt  the  dtx'ision  ni  the  C'lmmis.- 
sioji     In  and  18S4  b;s  partv  again  wtshrd 

to  nominaic  him  for  the  Presidency,  b'M  each 

time  he  declined  the  nooiinattnn.  He  be- 
queathed the  most  of  hi«  forttme  to  estahiish  a 

public  Itbrar>  in  N'fw  Y«'rk :  I  'hv  nill  was 
cuuttittJ  ly  the  hcu>  at,d  on'>  ^  part  uf  the 


bet|iiist  came  into  the  city's  po&se^ston.  {See 
TiLuex  FouNBATioN).  Coosvll  *Writiacs  and 
Speeches  of  Samuel  T.  TUden»  <mL  bf  Jdta 
Bigelow.  2  vols..  New  York  UBS)  ;  *  Letter*  and 

l.tterary  Memorials  of  Samtrel  f  Tilden'  fed 
by  lohn  Bigelow,  2  vols.,        1'>1P>  .  Bige.'  « 
J  .   'Life  of  Samuel  J    Tildcn     (2  vol*,  li^ 
1895):  Haworth.  'Disputed  PresidCBIttl  Ekt- 
lion  of  1876'  (Cleveland  1906). 

TILDEN.  (SiK)  William  Aoguatw,  Ea«lish 

scientist :  b.  London,  15  Aug.  1842.  He  wa*  a 
graduate  of  various  schools  and  of  the  Ro>ai 
College  of  d^emislry-;  in  1864  became  dcmoo- 
strator  of  the  Pharmaceutical  Societv;  irtni 
1872-80  science  master  at  Gifton  <  ■  ;t<e;  pro- 
fessor of  chemistry,  Mason  Cullcgr.  iiimusg- 
ham.  1880-?M.  president  of  tfie  Insrimte  t-r 
Chemistry,  IgOl-94;  treasurer  of  the  CV***"' 
SrK^iety,  1899- IW  and  president.  19QMB;  pto^ 
fessor  of  chcmistrT,  Rinral  College  of  Sciearc. 
London.  1894^1909,  atM  dean  of  the  rrilret 
1905 ;  emeritus  professor  in  the  Imperial  C'  1 
lege  of  Science  and  Technology  from  190**  In 
1908  he  was  r^  -  .irded  the  Humphrc>-  l>3yj 
medal  of  the  Royal  Society.  He  published 
numerous  scientific  papers  and  in  book  t'  rrc 
'Introduction  to  (Themical  PhiloMjphv'  (liC6»; 
'Pr.inical  Chemistrv '  (1880):  '  Hints  on  Tc«*- 
ink'  Chemistry  '  (1^95);  "A  Manual  of  Chem- 
istry' (18%);  'A  Short  Hiffory  of  Ae  Pmg- 
re«s  of  Scientific  Chetn  v'r\'  (199Q)  :  'The 
Elemetits'  (1910);  'Cht:>.::.a:  Discovcrr  ia4 
Invention  in  the  Twentieth  Century*  (Wl7* 
and  'Sir  William  Ramsay'  (19J8). 

TILDEN  FOUNDATION,  The,  one  oi 
the  integral  con^koncnti  of  the  New  Ycih 
Public  Obrary  Fund.   Bf  the  wDl  of  Sa«»et 

I.  Tilden  (>i  \  )  :!i<  ?i  ;!k  of  h  s  property  »u 
left  for  the  (  >hi;n  :  •  a:  ihc  Tilden  TrTisi. 
to  f<ititid  a  fr.  t  library  and  readmit  rLcn 

in  \*rw  York  1  ho  will  was  contested  in  a 
loni;  suit  in  the  courts  and  was  bri>ken  in  I'*'!, 
the  property  b^ng  decreed  to  the  heirs  Mrs. 
\\  tHiam  B  Hazard,  one  of  the  latter,  waS  cn* 
titled  by  this  decision  to  halt  ot  the  cmii.  km 
she  reltmiuished  aJMUt  $2,000,000  of  her  portion 
in  order  that  TiJden's  wishes  might  he  CArr.fi 
out  to  some  extent.  In  1895  an  agreement  wii 
reached  whereby  ihe  trustees  ot  the  Tiliec 
Tnisf  Fund,  the  .\^\ot  Lihrar>  and  the  Ler.-'x 
Library  agree!  to  unite  their  prnpertie*.  f  j-rra- 
ing  a  single  N>w  Yf>rk  PuWic  LibraTT  — 
Altor,  Lenox  atfd  Tilden  FoundationV*  iW 

city  i>i  New  Yoffc  sobscqncntly  agreed  to  erecT 
(in  the  site  of  the  old  reservoir,  in  Bryant  Pailt 

40th  to  42d  streets  on  Fifth  avenue,  a  harsl- 
some  and  spacious  structure  for  thevr  errat 
libra nes.  The  work  wa»  hi  ^-"n  r  I  -  -  TWa 
.'  lul  rf>niplcted  in  May  19|1  See  Ltn»*»Tt5 
TILEFISH.  a  large  oceanic  fi^h  <  / -  ffca^j- 
tilmt  tkamieieoiitittt>s).  allied  to  the  cods,  and 
belnnging  to  die  faimhr  Mafarmttliid^.  tfftt- 
senfed  by  the  blanquilla  and  other  well-kn-^m* 
to. id-fisbr*  of  the  Pacific  Coast  It  »etc^» 
from  10  |n  40  pounds  and  i*  b«g-headrd  an* 
brilliantly  c^jlored,  with  a  curious  inancnla- 
faity  protul>crance  on  the  lop  of  the  hea-i  t- 
advanre  <jf  rhr  long  km  dorsal  dn.  It«  Ar*h  i* 
cxcrlicnt  and  i)  is  CMlfdM  tn  the  same  mannrr 
as  are  cod.  The  curious  «tonr  of  this  Uk  i* 
thus  iJcetchrd  by  Lucas  *Thts  Mk.  tii  Intiiif 
to  a  tropical  family  hasnntr  its  headgnarten  •« 
the  Gidf  of  Mexico,  was  discotTted  in  is 
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moderately  deep  water  to  the  MtJthward  of 

ifassachusctts  and  on   the  cdpc  of  thi'  (liilf 
Stream,  v.hcrc  it  was  takrn  in  ronsidcralilc  iiiirn- 
hers    In  the  <ipnni?  of  1S82  \es>cls  arrivinir  at 
Xcw  York  reported  having'  passed  through  ureal 
numbers  of  dead  and  <lving  fishes,  the  water 
being  thickly  dotted  with  them  for  miles.  From 
nmples  brought  in,  it  was  found  that  the  ma- 
jority of  the^c  were  tilcfish.  while  from  the  rc- 
jK)rts  of  various  vesscU  it  was  shown  that  the 
area  covered  by  dead  fish  amounted  to  soint- 
where  between  5,000  and  7,500  square  miles, 
and  the  total  niimber  of  dead  was  estimated  at 
not  far  ffwn  a  billion.   This  enormous  and 
widespread  destruction  is  helieYed  to  have  been 
caused  In  an  imwonted  duration  of  inirlhi  r!y 
;ind    easterly    winds,    which    drove    the  cold 
arctic  current  inshore  and  snnthward,  chilling 
the  warm  hcit  in  which  the  ttlefish  resided  and 
kilhni?  all  in  that  locality.   It  was  thought  pos- 
sible that  the  entire  race  might  have  been  de- 
stroyed, but.  while  none  were  taken  for  many 
years,  in  1899  and  1900  a  number  were  cauRht, 
^htnvinK  that  the  species  was  l)ef;innintr  to  re- 
Mcnipy   the  waters   iruni   v  Iiich   it  had  been 
driven  years  before."    Consult  Lucas,  'Animals 
of  the  Past'  (New  York  1902)  and  'Reports* 
ami  *  Bulletins'  of  the  United  Sutes  Fish  Com- 
mission, especially  for  1884  and  1899. 

TILES  are  stone,  metal  or  composition 
slabs  for  use^  in  covering  a  roof  to  keep  out 
the  water.  Since  the  most  common  material  is 
baked  clay,  and  this  same  clay  is  tised  to  form 
drain  pipe,  the  word  tile  has  been  extende<l  in 
mcaninj^'  to  cover  clay  pipes  termed  drain-tile. 
This  same  baked  clay  is  often  colored  and 
fuse<l  on  one  side,  ifiving  it  a  glazi  il  IkhnIi  often 
of  great  beauty.  Such  colored  and  Kla^ed  tiles 
are  used  for  interior  walls,  dados,  floors,  man- 
tles, etc.    Drainage  tiles  are  made  of  native 
clay  and  usually  glazed  inside.   Each  tile  has  at 
nnc  end  an  extended  rim  which  overlaps  the 
small  end  of  the  tile  next  to  it,  thus  forming  a 
continuous  pipe.    Roofing  tiles  take  the  form 
cither  of  flat  Single  or  slate-like  slabs  or  of 
pantiles.    A  section  through  a  pantile  shows  a 
horiiontal-like  cnrve,  one  side  of  the  tile  being 
concave  and  the  other  convex  —  the  latter  cnrve 
fitting  over  the  ronrave  curve  of  the  next  tile, 
and  so  on.    In  this  niatnier  there  is  no  opening 
left  open  to  the  wcaiix  r.   The  same  principle  is 
often  applied  to  the  flat  tiles  and  to  ridge  tiles, 
which  bear  on  one  edge  a  setld-drcidar  convex 
Up,  and  on  the  other  a  concave  one.  Ridge  tiles 
are  made  in  anirles  to  fit  and  cap  the  ridge-pole 
of  a  roof,  to  mrn  corners  and  to  ornament  pro- 
jections.   Rorif  tiles  arc  glazed  or  dull,  accord- 
ing to  the  maker's  fancy,  and  are  used  in  varie- 
ties of  colors.    Modern  taste  seems  to  prefer 
cither  highly  glazed  salTron  or  terra-cotta 
pantites,  or  else  dark,  dull  flat  ones.  But  dur- 
inj?  tfie  Renaissance  and  until  recent  years 
highly  colored  gla/rd  roof  tiles  either  in  the 
flat  or  corrugated  si\le  were  in  laree  demand 
throuKhont  southern  and  centml  l-uropc.  Kine 
examples  of   decorative  roofs   .ire  preserved 
from  the  Middle  Ages,  a  notable  instance  being 
the   roof  ot  Saint  Steiriien's  Cathedral  in 
Vienna.  Such  tiles  are  often  enameled  and  are 
thus  rendcr«rd  waterproof.    Slate,  marble  and 
fuctnl  roof-tiles  are  occasionally  eniployefl. 

Interior  tik>  arc  made  in  great  varieties  of 
shapes  and  sizes,  colors  and  materials,  ranging 
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frfim  fine  brick-day  tiles  to  those  of  enameled 
and  painted  porcelain.  They  are  usid  for 
pavements,  flooring  and  revetments  to  walls. 
Old  houses  in  the  south  of  Ktirope  were  com- 
monly paved  with  red  brick-tiles  baked  hard 
and  sometimes  glazed.  The  method  of  decora- 
tion usually  employed  was  to  inhqr  days  of 
different  colors  in  the  bodies  of  the  tiles,  pro- 
ducing designs  often  of  great  beauty.  Knameled 
tiles  were  used  in  the  I5th  and  I6th  centuries 
for  the  pavinys  of  interiors  of  imp<irtance,  such 
as  chapels,  chambers  of  honor,  etc.  These 
Ain,  enameled  tiles  broke  casil^r  and  only  a  few 
cxan^Ics  are  to-day  preserved  in  the  cathedrals 
and  castles  of  France  and  Italy.  The  use  of 
tiles  for  wall  revetments  and  for  dados  was 
not  general  during  these  periods  but  has  grown 
in  recent  years.  Modern  wall  tiles  are  usually 
painted  or  glazed  and  are  of  various  fine  clays, 
not  infrequently  of  porcelain.  Large  wall 
spaces  are  covmd  with  painted  tiles  in  pic^ 
torial  or  decorative  composition,  the  work  of 
Theodore  Deck  affording  some  fine  examples. 
Tiles  with  slightly  raised  figures  are  also  used, 
the  style  having  been  borrowed  from  the  Per- 
sians who  are  masters  of  their  manufacture. 
A  recent  effective  use  of  colored  dav  tiles  may 
he  seen  in  the  subway  stations  in  New  Yori^ 
where  espedally  pleasing  effects  have  been  in- 
expensively produced  by  the  judicious  selection 
and  blending  of  colors.  Modem  usage  does 
not  follow  the  example  of  the  Middle  Ages  in 
the  employment  of  carved  and  leaded  marble 
tiles.  In  these  latter  the  variously  shaped 
slabs  of  stone  were  incised  with  intricate  and 
elaborate  designs  and  the  indsions  filled  with 
lead  or  colored  compositions  and  sometimes 
with  fine  mosaic  work.  Consult  Church,  W.  A,, 
•Patterns  of  Inlaid  Tiles,'  etc.  (1K45);  Herdtle, 
H.,  'V'orlagcn  fiir  das  polychrome  Dach- 
oinaraent'  (1885);  Jones,  Owen,  'Designs  in 
Mosaic  and  Tessellated  Pavements,*  t;tc.  (1842)  ; 
Monceaux,  Henri,  *Lcs  cartclages  histories  du 
BOyen-age  et  de  la  renaissance,'  etc.  (1887); 
Wallis,  Henry,  'Italian  Ceramic  Art,'  etc. 
(1902)  and  the  papers  of  Kicardo,  H.  R.,  on 
•Architect's  Use  of  Knameled  Tiles*  (in 
The  Architectural  Review  for  1902,  VoL  XI). 

TILGHMAN,  tTI'man,  Mathew,  American 

patriot :  b.  Quten  Anne  County,  Md.,  17  Feb. 
1718;  d.  Talbot  Coiu.iy.  Md..  4  May  He 
was  a  member  of  the  Maryland  assembly  in 
1751  and  as  a  magistrate  and  prominent  mem- 
ber of  Talbot  C^nty  was  a  member  of  the 
committee  which  drew  up  the  Maryland  pro- 
test to  the  Stamp  Act.  In  1774  he  was  laade 
president  of  the  Provincial  Congress  or  Con- 
vention which  controlled  the  affairs  of  the 
colony  until  its  statehood,  and  in  1777  repre- 
sttited  Talbot  County  in  the  Provincial  Senate. 
He  was  a  delegate  to  the  Continental  Congress, 
177S-77  and  was  throughout  the  entire  pre- 
Revolutionary  period  a  staunch  defender  of  the 
cause  of  independence  and  an  able  advocate  of 
civil  rights. 

TILGHMAN,  Tench,  .A.merican  soldier, 
nephew  of  M.  Tilghman  (q.v, ):  b.  Talbot 
Couniv,  Md^25  Dec.  1744;  d.  Baltimore. •  Md., 
18  April  17».    His  career  as  a  merchant  in 

Philadelphia  was  interrupted  hy  ihc  Revolu- 
tion. He  joined  the  Coiuiiuiiial  armv  at  the 
outhre.ik  of  the  war  and  was  one  of  the  offi- 
cers sent  to  confer  with  the  Six  Nations.  In 
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1776  he  was  appointed  aido-dc-camp  to  Wash- 
ington, in  which  position  he  cotiiiimcd  to  the 
dose  of  thr  war  and  in  thi>  (..tp;Ki!>  was  cn- 
trusted  with  the  bearinf;  of  the  surrender  of 
CbmwalKs  to  Congress  on  19  Oct.  1781.  In 
May  1781  he  was  made  lieutenant-cotonel  to 
take  rank  from  1  April  1777.  At  the  close  of 
ih(  w.ir  he  settled  in  Baltimore,  w^crc  he  a^jain 
tuok  up  a  rnt  rcatiiilc  life.  Consult  'Memoir  of 
Tei  !i  T  L!  Ti  iii'  (Albany  1876). 

TIUACBiS, »  familly  of  trees,  the  tindais» 
tritli  some  stimbs  and  a  few  herbs,  mosttjr  in> 

diireiiMiis  to  the  tropics,  especially  in  South 
Anurua  and  Asia.  A  few  are  natives  of  the 
north  temiu  rate  rone.  The  chief  Rfnn'-  is  riViii. 
charactcrizcfj  by  alternate,  simple  leaves;  soli- 
tary or  variotisiy  grouped  axillar)'  tlowcrs  with 
four  or  five  sepals  and  petals,  numerous  stamens 
with  two-celled  anthers :  and  several-ceiled  csp- 
sules  or  dnncs.  One  oi  the  most  strUdns  pe- 
culiarities oi  the  family  is  the  abmidance  of 
mucilaprinous  substances  in  various  parts  of 
the  plants,  particularly  in  the  yotinsj  twiirs. 
inner  hark  an<l  buds.  Oti  tins  acr<i\int  several 
species  arc  valued  for  stotk-food.  Many  of 
the  species  are  noted  for  their  touph  fibrous 
bast,  often  used  for  making  cordage,  hagp:ing 
and  even  fine  fabrics,  as  in  the  case  of  jute. 
Some  species  furnish  edible  fruits,  for  instance. 
Greteia  dtmieiilttla,  which  viehb  hrge  quanti- 
ties of  acid  drupes  about  half  an  inch  in  dt- 
amcier.  The  linden  and  the  basswood  are  jrar- 
tinilir!v  useful  trees  in  the  cool  temperate 
zone.  \\lier<'  thev  arc  employed  for  timber,  street 
and  park  plainiiiv,'  aivi  foratje  for  bees,  their 
abundant  nccur  furnibhtnK  one  of  the  finest 
srades  of  honey.  See  Lumm;  Coacnoaus; 
Fibkf;  Tt  rr;  I.imf. 

TILL,  a  heteroKcncons  mixture  of  clay, 
iKiulders.  sand,  Kra\cl  and  rock  Hnur,  crnerin^ 
generally  the  surface  of  the  rocks  in  the  ^'la- 
ciated  ri-^jfon.  It  reprc  -nit^  the  ^rround  mo- 
raine of  the  great  Pleistocene  ice  sheet,  which 
fuiallv  slid  over  it  and  compacted  it  moqe  or 
less  firmly.  It  sometimes  rises  locally  in  com- 
pressed dome-shaped  eminences  known  as 
dnimlitis.  Till  or  boulder  clay  is  unstratificd. 
in  contrast  to  glacio-fluvial  deposits,  or  modi- 
fied drift.  Till  that  has  become  consolidated 
is    known    as    tillite       See    GI.ACIAL  PtRioo; 

DtltT. 

TILL  BULSNSPIBGEL.  In  ^Till  Eulen- 
spfeprel*  Friedrich  Ltenhard  exemplifies  his  fa- 
vorite inethixl  of  trcnting,  with  manifest  applica- 
tion to  hi>  own  tinu',  an  old  irennin<  ly  derman 
subjei  t  fonceiveil  in  a  wa\  that  i»  no  l<-'»  novel 
than  poetic  The  wfnk  is  in  thrci  part>  The 
first.  '  I- ulenspiepels  Au-lahrt'  (  "  1- uh  i-pn  .■. Ts 
Dtpariiire" ),  and  the  third,  '  Kuienspugels 
Homkehr'  (*KulenspieRers  Return  Home"), 
were  brought  out  toKcthrr  in  1896;  the  second. 
*l>er  Premde»  (■The  Stranger*  IW),  it  an 
ipi  ode  cap.nble  -  as  is  also  the  first  part— 'Of 
separate  representation. 

The  traditional  coarse  and  rascally  practical 
joker  of  the  l^th  r<ntnry  (••ec  1  1  1  FSSPiFjnt  1  > 
is  iraiislor  fn<  il  m  l.teiih.ird  -  dr.un.i  into  .m 
idealist.  He  is  no  hero;  he  Ltrks  the  poise  of 
a  hufflori»l.  he  has  too  much  sentiment  to  b( 
a  cynic;  knowioR  the  worth  of  hfc,  he  rebels 
aitatnot  pettiness  and  narrownesji.  but  he  has  no 

other  w(.it       (ban  somewhat  hoHow  bushter. 

and  tio  oihci  pbi)  of  campaign  than  somewhat 


boorish  mischief  makni>:  The 
is  not  unlike  that  of  the  16th  century  Ami  at 
the  hands  of  Goethe;  but  the  leo^e  of  lini> 
bard's  subicci  it  natniaUy  narrow  in  campaiv 
ton  with  GoeAc's  and  the  setting  of  hb  acnoa 
is  more  specifically  historical.  There  ts  a 
melancholy  suggestiveness  in  the  fact  that 
hard's  Till  meets  his  end  in  the  Peasants'  kr- 
\oIt,  and  in  the  further  fact  that  l.ienhard  <ij«- 
iiitK  s  him  with  the  approval  of  Hans  Sachs  — 
giving,  as  it  were,  to  the  individualist  wha 
in  a  contemptible  time,  could  find  no  better 
Dlace  than  that  of  oourt  fool,  the  sanction  oi  the 
NurembcTK  shocmdeer't  optimittic  fatA  ia 
social  regeneration. 

That  Hans  Sachs  should  brouKht  into 
this  action  at  all  is  eii  uiK'h  to  indicate  that 
I.ietilian!  was  les>  coaicnied  tor  the  prolaUl- 
ity  ot'  bis  plot  than  for  its  atmosphere.  It  if 
is  probable  that  in  Eulenspiegel's  community 
there  should  be  so  sane  and  resolute  a  praunt 
girl  as  Gertrude,  to  whom  be  is  sincerriv  de- 
voted, it  is  improbable  that  his  love  for  bcr 
should  not  have  sufTicod  to  steady  him.  As  the 
•sti;anger*  of  the  episode  he  finds  —  roeawwhilc 
o'  Ii\ioiis  of  Geririnle  ■  a  kindred  spirit  in 
the  ilauKhtcr  of  an  innkeeper.  But  when  a 
waRcr  has  carried  him  troni  an  artful  pretrnK 
to  the  point  of  rcahzing  this  spiritual  kinsfcijc 
he  seems  to  see  no  incongruity  in  alandonirg 
the  girl  to  the  commonplace  lover  whom  Uk 
has  promised  to  marr>-.  in  case  she  loses  the 
bet.  However,  neither  the  plot  nor  the  faivkal 
comedy,  of  wfiich  there  H  no  lack,  givet  tkn 

work  its  chief  significance.  The  modcmirrd 
Ilulcnspicpel  is  3  Diogenes.  It  is  hardly  hii 
fault  if,  iti  his  vrarrh  for  an  honcst  man,  hi 

does  not  even  find  himself. 

WnxiAM  G.  HowAOk 

TILLAGE.    See  Acaiaannit  in  tm 

Uwrrra  States. 

TILLETT,  Benjamin,  i  i  ^^lish  lalH^r  leailrr 

b.  Bristol,  1K59.  He  was  employed  m  coal  pits 
and  brickyards  from  the  age  of  eight  ycarK 
went  to  sea  at  12  and  served  in  the  navy  far 
two  years  after  he  was  17.  being  then  invaiidtd 
out  of  the  service.  He  later  became  a  tea 
cooper  and  in  1887  was  one  of  the  orgasticn 
of  the  Tea  Cooper's  and  General  laborer* 
Association.  Ho  was  also  associated  with  the 
organization  of  the  I%xk.  Wharf  and  CreneraJ 
Workers'  I'nion  of  dreat  Britain  and  IrrUn^ 
and  became  its  secretary  He  was  one  of  the 
le.idcrs  of  the  (treat  Dock  Strike  of  lAV: 
for  many  ycar:>  an  akfeman  of  the  Landio 
County  Council,  and  waa  tcvanl  timet  an  <■>• 
successful  candidate  foe  ParKamcm.   He  ««« 

a  loyal  worker  for  maximum  production  Jarinf 
the  I'.iiropean  Wat  and  was  one  of  thr  Ulwt 
leaders  sent  10  visit  the  U  estern  Untie  'ri-cii 
.\uilior  of  'Trades  Unions  and  Sociahsm' 
(1804);  'History  of  the  London  TaMpaft 
Workers'  Strike.  1911'  (1912). 

TILLETT.  Wilbw  Piak.  American  Me^ 
dist  theologian:  b.  Henderson.  N  C.  2^ 
1S54    He  was  graduated  from  Randolph- Ma4 or 
(  ollck't  in  18/7  and  from  Princeton  Theijlnc- 

c.  ii  Seminary  in  hS8i*  He  held  a  pastorate  V 
1  »anville,  Va.,  l.v*M\?  and  has  heeti  psufesscr 
i>t  svstemaiic  iheologv  .-it  Vaaderbilt  I  nnrtwii 
since  1884  and  vice-chancellor  ihcrr  tn^m  Idft 
He  has  published  «Ottr  Hmmm  Md  Thctr  Aa> 

»»    (1889);  «r- 
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(W)0):  TcTMiia!  Salvation*  (1002);  'The 
Doctrines  of  Methodism'  (1903)  ;  'A  Statement 
of  the  Faith  of  Worldwide  Methodism*  (  l-'OO  ; 
*H\Tnns  and  Hymn  Writers  of  the  Church' 
(with  C.  S.  Nutter.  1911). 

TILLEULENSPIEGEL.  tIl'oi"lCn-.spO-gel. 
a  series  of  stories  collected  and  first  published 
in  Low  Dutch,  in  the  year  I48i,  Set  EULBM- 
si'IECel;  Till  Eulenspiecfx. 

TILLIlS,  a  rock  consisting  of  a  hetero- 
geneous or  non-stratitied  mixture  o£  boulders 
and  sand,  supposed  to  have  been  fifladal  till 
tiiit;iiiall> .  The  name  wa«.  avplii^d  by  Dav)S 
tu  Led?,  ill  the  South  Atritan  i'trmian  succcs- 
sn-u  beheved  to  have  been  of  glacial  nnt,'ui. 
Shantum  tillitc  is  a  mcrober  ol  koxburg  Con- 
glomerate in  eastern  Massachusetts  of  Car- 
boniferous, possibly  Permian,  a^'ro    ?ee  Till. 

TILLMAN,  Benjamin  Ryan,  Ai:jcrican 
legislator:  h.  Edgefield  County,  S.  C,  11  Aug. 
1847;  d.  Washington,  D.  C,  3  July  1918.  He 
receixed  his  education  at  Bethany  Academy, 
entered  the  Confederate  army  on  ihc  outbreak 
of  tfie  Gvil  War,  but  was  obliged  to  forego 
active  «;crvice  owuif;  to  a  severe  illness.  The 
cloie  ui  ilic  war  found  him  undertaking  the 
n.aiiaKcment  ot  his  miiihci  >  farm  in  the  back 
country,  a  farmer  in  spirit  and  hfe.  Durini 
the  troubled  days  of  Reconstruction  he  playc' 
his  part  in  the  reprisals  of  the  white?.  In  the 
*80'5  a  curious  political  situation  dev  eloped  in 
South  CaroUnst,  which  finally  landed  TiUman  in 
the  governorship.  The  aftermath  of  war  and  the 
persistence  of  ca^te  Hues  put  a  widenini:  gulf 
between  the  ari'^tuclat■;  of  the  seaboard  plain 
and  the  back  country  pcDplc  of  tlie  ni'mniaius. 
With  the  overturning  of  the  Republican  domma- 
tion  the  patrician  class  began  to  resume  once 
more  oligarchic  rule  of  the  State.  There  were 
mutterings  of  discontent  amonfr  the  moun- 
taineers and  farmers  in  the  backwater  districts. 
As  champion  of  the  latter  Tillni.m  suddenly 
foiiiul  himself  llirus:  forward.  In  IS'HI  in  the 
most  bitter  campaign  m  the  Slate's  history  he 
wras  elected  governor.  I'Vom  the  dzy  of  his 
inatmfwation  to  the  end  of  his  second  term 
Sorsut  Carolina  was  a  constant  ferment.  The 
i  iif  incident  of  his  rule  that  stands  out  among 
all  the  other  luiJuUiit  aflfairs  was  his  promul- 
uatie  ii  <  f  the  famous  dispcnsarj-  l.iw  and  ihc 
events  lollowing  it.  This  law  gave  shcrilts  and 
constables  the  power  to  enter  stores  and  private 
houses  and  to  seize  any  liquors  found  there 
which  did  not  bear  the  Stamp  of  the  State. 
Riots  occurred;  Tillman  ordered  out  the 
militia;  some  companies  refusing  to  obey  this 
vunjinoii!.  were  publicly  degradid,  .uid  condi- 
iu.>}\^  hordcruig  on  anarchy  c.N.is.ltd,  but  the 
kiw  stayed  and  the  governor  was  triumphanL 
Tillman  soon  became  a  national  hgurc.  He  took 
a  prominent  part  in  the  State  Constitutional 
Convention  of  I89S,  which  set  an  educational 
qualification  for  the  franchise,  and  by  his  vio- 
lent attiiiido  ap'.iinst  the  ucltv)  In  lie>'aine  the 
object  of  attack  by  Nuitiiem  ^ellUluel^lalis^s. 
He-  was  a  bitter  opponent  of  Cleveland;  his 
speeches  a^inst  the  latter  gaining  him  the 
name  of  *Ptlcbfork  Ben."  In  the  national  Dem- 
ocratic cmivcntions  oi  1S96.  1900  and  1904  Till- 
man was  the  stormy  petrel  who  raged  at  all 
V. ho  npposcd  his  view-  Tn  l^^^ll  lie  was  elected 
to  the  United  States  Senate  ami  was  rc-elcctcd 
in  19001  1906  and  1912.  His  terms  in  the  Senate 


were  mark«d  chiefly  by  the  ((Uarrcls  he  had. 
Cleveland  he  had  hated  and  it  was  not  in  the 
realm  of  possibility  tli.it  he  and  Roosevelt  ei  '  ' 
be  other  than  enemies  and  enemies  they 
frankly  were  during  Roosevelt's  incumlicncy 
of  the  Presidency,  in  his  later  year»  Tillman 
became  less  and  less  the  bugaboo  in  the  eyes 
of  the  people  who  had  at  firat  exposed  him 
with  all  of  the  bitterness  of  caste  and  class. 
As  he  broadened  info  .i  nalioiird  figure  and  in 
tlie  Senate  fouubt  the  fiyht  of  ibe  wiiole  South 
with  untiling  \i^;or,  lie  canie  tirst  to  Ix'  tol- 
erated, then  respected  by  ail  the  people  of  his 
Slate.  The  closing  years  of  his  life  found  him 
chairman  of  the  Senate  Committee  on  Naval 
Affairs,  perhaps  the  second  most  important 
govcrniiii:  bod\-  in  the  countr\,  and  as  such 
he  worked  incessantly  for  the  buddiiit;  up  of 
the  n.ive  Ht  ad\ocated  a  ).;reater  nav_v,  k'ov- 
ernmcnt  armor-making  plants,  etc.,  and  warned 
manufacturers  that  the  government  would 
force  them  to  act  fairly.  He  supported  hi& 
friend.  Secretary  Daniels,  maintaining  in  pub- 
lic and  private  that  Daniels  was  a  misunder- 
stood, mnrh  t!nder«*«timated  man  who  would 
provi'  Ir-    V'.  IT'::  ii;  wr:  ■ 

TILLMAN,  Samuel  Escue,  American 
soldier  ami  author:  b,  near  Shelbj-ville,  Tenn., 
2  Oct.  1847.  Ue  was  graduated  from  West 
Point  in  1869,  and  assigned  to  frontier  duty. 

In  the  fnllnwing  year  he  w.is  called  to  West 
Toiiil  as  assistant  profcissor  of  rhcmisir)-,  and 
was  later  appointed  professor  of  rnimralogy 
and  geology.  He  continued  to  teach  in  the 
Military  Academy  for  many  years,  being  re- 
tired operatioci  of  law  on  '2  Oct.  1911.  In 
1874-75  he  served  as  a  member  of  the  United 
States  expedition  to  Tasmania  to  witnes-  the 
transit  of  Wnus.  Me  was  firalled  to  active 
duly  on  6  June  I'M  7  ami  as-;it;iied  to  dutv  as 
superintendent  of  the  Unit,  d  States  Military 
Academy.  He  is  the  author  of  'Essential 
Principles  of  Chemistry*  (1884);  ^Elementary 
Mineralogy'  (lfK>4) ;  'Elementary  Lessons  In 
Heat'  (1889):  'Descriptive  General  Chemistry' 
(I89<)) :  'Important  Nfinerals  and  Rocks*  (1900), 
and  other  u  .1  b 

TILLODONTIA,  a  group  of  extinct 
mammals,  chiefly  of  the  North  .American  Eocene 
rocks.  They  were  large  plantigrade,  iive-tocd 
land  animals,  whose  slcelcton  presents  charac- 
ters intermediate  between  rhose  of  Carnhora 
and  Ttodcntia.  The  brain  is  .small  and  slightly 
furrowed.  The  dentition  was  complete  and 
marked  by  large  rodent-like  incisors.  A  promi- 
nent genus  was  Tittofhtrium.  See  Rodentia. 

TILLOTSON,  tTl'.j-  M.n,  John,  English 
prelate,  aiehbishup  ot  Caiaerl*ur\  :  b  Sowerbv, 
Yorkshire.  October  1630;  d.  22  X  .v  His 
father,  a  strict  Calvinist.  broujLihi  up  his  son  in 
the  same  principles.  He  was  graduated  at  (Cam- 
bridge and  elected  a  Fellow  of  Clare  Hall  in 
In  1666  appeared  his  'Rule  of  Faith.>  a 
••i  ply  to  a  work  ny  John  Serge.iti!,  an  English 
clei  ^;yI;.ali,  who  had  become  a  cuuvcrt  to  the 
Catholic  faith.  In  1670  he  became  prebendary 
of  Canterbur)'.  When  Charles  II,  in  167^, 
issued  a  declaration  for  liberty  of  conscience 
for  the  purpose  of  favoring  the  Roman  Catho- 
lics, he  preached  strongly  against  it,  but  was. 
Tirvrrthclcss,  advanced  to  the  deanery  <  f  Cm 
tcrtuiry,  and  three  years  after  (1675)  presented 
to  a  prebend  In  Saint  Paul's.  On  the  acoom- 
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pHshmciit  of  the  rcvt)lulion  lie  wa.s  i.tktn  into 
favor  by  King  William,  .iml  in  KxS*^  he  was  ap- 
pointed dean  of  Saint  Paul  On  the  su^i>cnMon 
of  Archbishop  Sancroft  as  a  non-juror  he  was 
appointed  to  exercise  the  archiepiscopal  juris- 
diction, and  in  1691  accepted  the  archbishopric 
itself.  He  bad  prevuMisly  formed  an  abortive 
scheme  for  the  comprefaension  of  the  Presby- 
It  rians  within  'Ii<  Church,  and  had  also  failed 
in  anothtr  design  iOr  I'ormmK  a  new  I>ook  of 
hoitiilio.  When,  therefore,  he  aicipteii  ;hc 
primacy,  a  large  party  assailed  hun  wish  great 
animosity.  He  bore  these  attacks  in  silence, 
and  even  prevented  some  prosecutions  for  libel 
against  him,  directed  b^-  the  Crown.  Hc  was 
also  charged  with  Soanianism;  in  answer  to 
which  he  republished  four  of  his  sermons  on 
the  "Incarnation  and  Divinitv  of  Our  Saviour.* 
The  onl>  class  to  whom  he  did  not  show  a  mild 
mul  tolerant  spirit  was  the  Roman  Catliulirs, 
toward  whom  he  had  a  strong  aversion.  Ti Hot- 
son's  sermons  were  for  half  a  century  the  most 
popular  of  tiiat  class  of  compositions  in  tbe 
English  latiguaLc  but  have  smce  fallen  into 
neglect  and  even  disesteem.  In  other  rejects 
tban  that  of  style  tbcy  are  generally  commended 
for  hcnlgnitv  of  spirit  rather  tban_  depth  or 
richness  of  thought.  An  edition  of  his  sermons 
was  pu!  lisheil  by  his  chaplain.  Dr.  Ralph 
llarkcr  (14  v<.ls  .  London  16''>-17(V4i  rotisult 
also  Birch,  Tlu-nias,  'Life'  (L<  ndu:  ]7"_'). 

TILLY,  tfl  i  (Fr.  tc-ye>.  iohaan  TserklMS. 
GtUMT  or.  Bavarian  eommanaer:  b.  Castle  Tilly, 

Brabant.  n<ar  P.eli;i"rn,  February  1559;  d. 
Ingolstadt,  Bavaria.  30  April  \t\32.  Hc  received 
a  strict  Jesuit  education,  but  preferring  life  in 
the  army  he  bt-canie  a  soldier  of  fortune  in  the 
service  of  Spain,  and  later  in  thai  of  -Xustria, 
after  winch  he  attached  himself  permanently  to 
the  Bavarian  army,  and  under  the  bamer  of 
iu  king,  the  head  of  the  Catholic  Leumc,  en- 
tered upon  the  Thirty  Years'  War.  His  first 
signal  victory  was  that  of  White  Mountain.  6 
Nov  IfiJt).  v\hen  he  defeated  the  Protestants  iri 
I'.oliemia  He  was  viciorious  over  C  hri-M.m  of 
Brunswick  at  H.^chst  (1(»22)  and  Siadiluhn 
(Ui2,<t,  thus  gaining  the  title  of  C  ount  i  f  the 
Empire.  In  IdJb  ne  compelled  l°hristian  of 
Denmark,  who  had  joined  the  Protestant  forces 
in  Saxony,  to  retire  into  his  own  domain.  In 
1630  he  was  made  commander  of  the  Imorrial 
at  my  and  in  1631  won  the  famous  battle  of 
M.ig<liburg  against  Gustavtis  Augustus  of 
Sweden  and  the  Saxon  Protestants  In  ihe  fol- 
lowing Se|ilember  the  B.ivarian  tro^ni-  weri% 
I'owiAer,  I oniltl' tel>  routeil  b\  the  Swi  des  at 
Urcitcnfekl.  and  in  the  engagemeiii  upon  tlie 
river  Lech.  April  1652.  Tilly,  who  had 
been  victorious  in  36  battles  in  the  religions 
wars  of  Germany,  was  mortally  wotmded. 
Con«^ult  Klopp.  O.  *Tilly  in  Drcissit;iahrigen 
Krieg"  fSttittgart  iflftl);  Villcmioni.  '  Iilly.  on 
I..a  (lUerre  de  treiiie  ans'  ( Toumay  IS.^0)  ; 
Wit',  b  K  ,  '.Magdeburg.  Gustav  .Adolf  und 
Till        '    ;!in  18741. 

TILSIT,  Germany,  a  town  in  East  Prussiik 
at  thr  ronflnonce  of  the  Memel  or  N'icmen.  and 

the  Til-< .  miles  northeast  of  K"nigsbcrg. 
hs  prim  ip.il  !  uildtiigs  arc  the  gvmnasium  rcal- 
M-hiM<|,  ehurihis.  theatre,  bartaik-.  cattle  ruins 
and  l'<  til \.  b  ill  irisiituiions.  The  cbu  f  manu- 
faciuiis  are  ir-  ti  i.i^tin^-,  machinery,  paper, 
tuap,  gU»>,  oils,  snuli,  cbcmicals  cloth,  cheese 


and  leather.  The  eel  and  salmon  fisheries  a»« 
importani.  as  s\ell  as  the  large  stock-markets 

At  Tilsit  the  famous  peace  ending  the  Kusuan- 
Frcnch  rrussian  W  ar  was  caicliided  ( ISU"  ) 
various  ci  ^-'f-sioi'^.  changes  of  territorial  gt'N 
cmment.  Nain  Ki  n  l.tr^ely  dicUUng  the  tcnr.- 

In  the  early  days  of  the  European  War  in  1914 
Tilsit  was  taken  by  the  Russians,  but  fafcr 

abandoned    Sec  W  ar.  EfRortAX    Pop  -^.OOOL 

TILTON,  Theodore,  American  }Ourii*lut: 

b.  New  Yorlc  2  Oct.  1835;  d.  Pans.  France^^ 
May  1907.  lie  was  graduated  from  the  CtA- 
lege  of  the  City  of  New  York  in  1835  and  be- 
came a  journalist  on  the  New  York  Obserrrr 
In  1856  hc  joined  the  editorial  staff  of  tbe 
I r.d.f'Liidfnl,  and  in  1863  became  its  cditor-in- 
thiei.  In  1H71  hc  became  an  editor  oi  the 
Brooklyn  I'rnuii,  but  sht  rtly  after  ei>tabli>ht  1 
a  weekly  periodical,  the  (iuidin  A-jc.  which  ht 
discontinued  in  1874.  In  1874  he  caused  great  coo- 
stcrnation  in  Plymouth  Church,  BroMclyn.  and 
a  sensation  throughout  the  countt),  by  accn>iag 
the  Rev.  Henry  VN'ard  Beecher  of  criminal 
limacy  with  his  wife.  The  trial  which  resulted 
in  the  disagreement  <>f  the  jury,  c  vered  a 
period  of  six  months  .•\fter  ISsJ  he  bvM 
abroad.  He  was  the  author  of  several  voluTTti 
of  verse.  'The  Sexton's  Tale  and  Other  Poem*' 
( 18^.7)  ;  Thou  .and  V  (1880);  'Swabian  StMries" 
(1882):  'The  Chameleon's  Dish'  dSiv?); 
«Heart's  Ease'  (\»H) ;  a  novel  entitled  'Trm. 
MSt-ToMod*  (1873) ;  «Thc  Fading  of  tbe  lia>- 
Bowerr  A  Poem'  (1906). 

TIMARU,  a  New  Zealand  town  on  S»  Jih 
Island  in  Cicraldine  County,  on  the  east  coast. 
100  miles  by  nil  southwest  of  Cborcbtown.  It 
is  an  important  railroad  centre,  bcim|  satiated 
at  the  ver>'  junction  of  the  PairUe  fine.  Tbe 
principal  exports  are  flour,  wool  and  froacn 
meats.  Timaru  has  a  fine  harbor.  Pop.  aboat 
6.424. 

TIMBER  AND  STONB  LAW.  On  i 
June  1878  Congress  passed  the  Ttmbar  aad 
Stone  Law  wfaaoi  with  ccrtaiD  aawdalasy  ads 
is  now  in  force.  Undlcr  tUs  kw  aR  tmresimrcd 

unappropriated.  nonHHincral  SUr\e\ed  pu^c  : 
lands  wiihiti  the  pubHc  land  States  which  aic 
chietly  valuable  for  the  timber  or  stone  i hero  a 
and  unht  for  cultivation  at  the  date  oi  sak. 
may  be  sold  at  their  appraised  value  but  tn 
case  less  than  per  acre.  One  timber  mA 
stone  entry  may  be  ande  for  not  more  thai 
160  acres  (a)  by  any  person  who  is  a  citutii 
of  the  United  States  or  who  has  declarr^l  hu 
inieniicn  !•  I'lcome  "^uch  citi/en.  it  he  i*  rv: 
under  21  >rars  of  age  and  has  no!  alrr.»dv  r\- 
hansted  his  right  by  reason  of  a  formrr  ar-r  - 
ration  fnr  an  entry  nndt  r  this  act  or  has  oo< 
a!r(ad>  :ic<|i)ire(l  title  to  <>r  is  not  ClMi'ng 
under  the  other  public  lands  laws  any  o^btr 
lands  which  with  the  land  for  which  he 
plies  would  aggrefnite  more  than  ^3^  acres  or 
(h)  by  an  association  of  siKh  pcr»mis  or  ic> 
hy  a  corporation  each  of  whuM"  stockholder*  t* 
so  quabnrd  I'roMMon  is  made  for  a  carttcl 
ajipraisetnttit  of  the  value  of  the  timf<r  iri 
stone  on  the  land  in  question  and  the  appb- 
cant  must  make  payment  in  acoordaare  wMh 
such  appraisal 

TIMBREL,  a  fTui-icnl  instrumci.t  much  re- 
scmliling  .i  tamto'.irtnr  ( 'j  v  ).  ba^  \-,  rti  m  Wt 
since  the  earliest  limes.   It  is  mentioned  ia  At 
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fir^t  hf'ok  nf  the  Old  Testament  (Ex.  xv.  20), 
iiiil  seems  to  have  been  known  to  all  ancient 
pcopks.  It  IS  also  known  as  the  lalior,  tahrel, 
tambor.  ric  ,  and  its  form  varies  from  tlic- 
boltk-shaped  drum  of  Egypt  or  the  Umfi  nar- 
row drum  of  Provence,  to  the  modern  tam- 
boorine  of  Spain. 

TIMBUKTU,  tiin-liuk'too  (also  spelled 
Tomboucton  and  Timbuctoo).  French  Sudan,  a 
ificbratcd  trading?  station  situaicd  on  the  great 
bend  of  the  Niger  River,  on  the  southern 
border  of  the  Sahara,  in  lat.  16"  43'  N.,  and 
long.  2'  57'  W.  The  city  lies  in  a  desert  region 
nbout  nine  miles  from  the  banks  of  the  nver, 
and  ^0  feet  above  sca-level.  It  measures  three 
tnilcs  m  circumlertnce,  and  consists  nf  adobe 
houses  without  windows.  In  tlic  centre  arc 
three  large  mosques,  and  on  the  northern  out- 
skirts two  forts.  The  commerce  by  caravans 
across  the  Sahara  was  formerly  enormous,  is 
still  considerable  and  again  increasing,  being 
estimated  at  $4,0(X),iNKl  annually.  The  trade  is 
chictly  salt,  fabrics,  hardware,  ostrich  feathers 
rubber,  cotton,  toliarco,  vu^ar  and  gold.  Recent 
excavations  have  disclosed  ancient  Egyptian 
architecture  pmnting  to  a  prehistoric  tounda* 
tion  The  modern  city  was  founded  toward 
the  end  of  the  11th  century,  and  became  known 
to  Europeans  in  1353.  Owin^r  to  its  former 
difticiilty  of  access  Timbuklu  was  ]i>n[r  an  ob- 

ert  of  curiosity  for  travelers.  The  sultan  of 
orocco  captured  the  city  and  adjacent  ter^ 
ritory  in  1590,  deposing  the  native  Songhoi 
rulers.  After  a  time  the  Moroccan  rale  was 
thrown  off,  and  various  tribes  controlled  the 
city  until  the  French  took  pnsscs^ion  of  It  In 
1{?93.  A  telegraph  lisie  connects  with  Algeria. 
A  French  mililarv  territory  has  its  headijuarters 
there.  Pop.  (1917)  about  16,0<X).  almost  all 
Mohammedans.  Consult  Dubois;,  'Timbuctoo, 
the  Mysterious*  (1896);  Lady  Lugard.  *A 
Tropical  Dependency »  (London  1905). 

TIMBY.  Theodore  Fuggles,  American  in- 
ventor: b.  Dover.  Dutchess  Coviiuv,  N.  Y.,  5 
April  1822;  d.  Brooklyn,  N  Y  ,  19(A  He  «was 
an  inventor  from  childhood."  says  Parton,  and 
at  16  invented  die  floating  dry  dock.  Among 
hi>  other  iov^tions  arc  those  of  floatinj^  lat- 
teries of  iron  and  steel  tor  coast-<ietense ;  a 
method  of  sighting  and  firing  heavy  ^ns  by 
electricity,  patented  in  18^2  at  Washington, 
afterward  adopted  by  the  United  States  govern- 
ment, and  now  used  in  all  kadtiig  countriei; 
the  American  tttrMne  wheel :  the  first  poruble 
barometer;  the  procrvs  of  printing  terrestrial 
Holier  in  colors,  an<l  a  process  for  (juickly 
ripctnnv;  colicc  He  w.is  the  tirst  to  advocate 
the  modem  use  of  iron  m  the  construction  of 
warships,  and  his  most  famous  invention  is  the 
revolving  turret  which  was  first  introduced  in 
the  ori^nal  Monitor  (see  IfomroK,  The; 
Monitor  ant>  MrRKiMAc),  and  has  since  Ixrn 
adopted  :n  naval  architecture  throuehfmt  the 
world  This  iiucntion.  throiudi  olfn;  i.tl  iicirlect 
and  other  failure  to  recognize  and  proclaim 
Timby's  contribution  to  the  national  defenses 
that  gave  vidoiy  in  *the  battle  upon  which 
hiniced  Ae  fate  of  tfte  Gvit  War.*  has  been 
wroTifrly  a  cri'ed  to  John  Erir?son  (q  v,). 
chief  riiinnrer  ot  the  Monitor.  Hut  the  true 
history  ot  the  case  shows  that  as  enrlv  a-  1841 
Timbv  exhibited  at  the  War  Department  a 
model  and  plana  of  a  revolving  baXttty,  to  be 


made  of  ivoo,  the  idea  of  which  was  suggested 
to  him  when  first  he  observed  the  circular 

form  of  Castle  William  on  riovernor's  Island. 
New  York  harhor,  hi  KSli  he  !->  ^aid  lo  have 
filed  his  preliminary  specification  nt  the  model 
and  plans  in  the  United  States  Patent  OtBcejand 
Caleb  Gushing  the  same  year  sent  a  doplicate 
model  to  China.  (Sec  illustration  under 
Monitor).  The  pubBdied  records  of  the 
I  ft'ice  reveal  patent  No.  3.673  sealed  to  Theo- 
dore R.  Timby  of  Cato,  N.  Y.,  in  1844  tor  an 
improved  waierwheel,  .ilso  patent  4..S4,\  10 
Nov.  1846,  for  its  further  improvement,  and 
this  is  recorded  as  expired  in  1^1.  On  31  Dec 
1844  a  patent  was  granted  to  John  Ericsson 
for  propelling  ships.  But  there  is  no  record  of 
the  revolvii>K  floating  or  coastal  battery  by 
either  inventor.  It  is  interesting  to  note,  how- 
ever, that  11  Aug.  1S41  a  patent  was  granted 
to  Prosper  Martin  of  Philadelphia,  Pa^  for 
floating  batteries;  and  11  Oct.  184!  to  Daniel 
Fitzgerald.  New  York,  for  submarine  gun- 
boats. Timliy,  from  18.^1  to  1861,  is  said  to 
have  urged  the  importance  of  the  revolving 
floating  battery  on  Emperor  Napoleon  111. 
Meanwhile  having  developed  improvements 
in  his  invention,  the  outbreak  of  the  Civil  War 
was  his  opportunity,  and  on  8  July  1862  patents 
Nos.  35,846  and  35,847  were  granted  to  Theo- 
dore R.  Timby  of  Worcester.  Mass.,  for  (a) 
revolving'  battery  tower,  (lo  discharging  guns 
in  revolving  tower  by  electricity,  ana  (c)  No. 
36.593^  30  Sept.  1862  improved  revolving  bat* 
tery  tower.  Incidentally  in  1862-63  he  re- 
ceived patents  for  portable  warming  apparatus; 
for  mercurial  barometers;  for  solar  tirnc  globe 
and  solar  timepieces.  The  otdy  records  of 
patents  to  John  i">icsson  around  them-  rlati  s 
are  three  in  1863  comprising  (a)  instruments 
for  taking  soundings;  (b)  port-ttopper  for 
vcaaels  ot  war:  (c>  operating  gun  carriages. 
Under  Ws  revolving  battery  tower  and  related 
patents.  Timby  entered  into  an  agreement  witli 
the  builders  of  the  Monitor,  including  Lru  ssou 
as  supervising  engineer,  for  its  use  in  the  con- 
struction of  that  vessel,  and  received  therefor 
^,000.  He  alio  recdvcd  $5,000  royalty  for 
caich  of  the  two  snbsequcnt  vessels  built  by 
that  company.  Although  this  American  inven- 
tor received  no  C')nip(.ris;»1i<Jii  and  no  iifu<'r.\] 
recognition  of  hi.s  scrvicta  to  th<  cf)iititi\'.  his 
claims  were  not  olTicially  disputed  His  ui >.  t-ntion 
of  the  revolving  turret,  as  well  as  of  the  "Timby 
System*  of  coast-defense  adopted  by  m.iny 
nations,  has  been  acknovvh  <lj.'rd  by  rnihtarv  and 
naval  authorities  at  lunir:  thi-  lcK!>latuie  of 
New  York  pas  .  d  flS'>)i  .i  rn  irurrent  resolu- 
tion declaring  it  to  be  the  "duty  of  Contfrcss 
to  make  such  investigation  ...  as  shall  do 
ample  jnstace  in  the  premises  and  vindicate  the 
gemtts  that  contributed  so  largely  in  rescuing 
the  country  from  a  grave  peril  during  the  dark- 
est day*  of  its  exist«'nr»  " ;  antl  tnfltirnres  were 
hrone'ht  to  1  e.ir  on  (  fiii/f  aiul  risrwhcre  to 
secure  full  acknowledgment  of  his  patent  rights 
and  retmnicration  for  his  work  from  the  I'nited 
States  governmettt.  Hills  to  this  end  were 
introdnred  in  the  national  5»enatc  in  1893  by 
\hr  ^Hitors  from  New  Y'lrk,  but  apparently 
withf«it  result.  An  iMftr<  vtifii,'  appli(  al.lr  com- 
mentary on  snrli  (f.nditions  may  h*  I'  lnid  in 
the  report  of  <;harle»  M.  Keller,  examiner  of 
yntcntft  for  the  year  KM4  (Doe.  No.  78^  p.  507) : 
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"It  is  a  matter  of  surprise  that  society  at  large 
which  has  been  and  must  continue  to  be  so 
much  hcncfite<I  by  inventions  and  th?  t>roi;rcss 
of  tile  useful  arts  should  pay  su  little  atten- 
tion to  tbi>  subject.  The  fruits  of  tlie  lalon 
of  inventors  are  enjoyed  and  recognized  In'  the 
world  at  latirc  1  ut  tin:  .'>ti;Iiiir~  <if  al!  'lu-r 
fM'mtits  pa^^  tliroiieh  tlu'  wnr'd  iiin)ntii--rd,  aa<l 
m  niK-x  l  a^rs  iiiin  u  ardci!  It  i>  to  be  re- 
gretted that  Hterary  men  do  not  turn  their 
attention  to  the  progress  of  the  uiieful.  and, 
with  the  pen  ot  fancy,  add  ornament  and 
beauty  to  the  9oKd  edifice  Mr.  Timby 
received  patents  for  a  mole  and  tower 
system  of  defense  (1880)  ;  a  stjhtcrranean  sys- 
tem ot*  defense  (1S'>I'>:  ami  a  rf\t'T\'ni^'  t«\ver 
am!  shield  system  (  lt>84i.  In  li;:!  Llcr  years 
hf  w  as  a  I  iM  til  lit  (if  Brookl>Ti.  X.  Y.,  where 
he  oc(  tipu  >1  liiiii;.clt  with  various  literarj'  and 
Otlicr  i\<>  iMons,  beiuR  especially  interested  in 
Ktcntitic  and  philosophical  pursuits.  Amonc 
his  writings  is  a  volume  entitled  *Li|rfited  Lore 
for  Gentle  Folk*  (1902).  which  contains  his 
reflections  on  a  variety  of  subjects.  Con>ult 
Xew  York  Ht'rald  and  New  York  Fai  iii:  r->st, 
7  June  1843;  Harper's  Monlluy,  January 
186.^  pp.  241-248;  "American  Annual  Cyclo- 
pa^dia,'  1864,  'Kcvolvinsr  Turrcnts."  pp.  719- 
723;  Todd.  'NttlS  for  Bojs  tu  Crack'  (1S<')6). 
p.  IG6:  Parton,  (The  People's  Book  of 
Biography  —  Lives  of  die  Most  Interesttng 
Persons  of  All  Act  s  and  Ciiuntries,*  containing 
a  sketch  of  Timhy  and  ^tccount  of  his  con- 
nection with  the  Slonitor;  Kinv,  "Theodore  R. 
Tiinby"  (in  Successful  Americans,  January 
1902);  American  Shipbuilder,  23  Oct.  1902.  "A 
Half-forgottcii  Hero';  and  Memorial  of  the 
Patriotic  League  of  the  Revolution  to  the  57th 
Consress^resettted  by  Virginia  Chandicr  Tit- 
comb.  1902. 

JoH  V  IT   r i  iKi  ■  'kd. 

C  LFONARD-bH  AkT, 

Editorial  Staff  of  THt  Amtneana, 

TIME,  that  dimension  of  the  world  which 
we  express  in  terms  of  leforc  and  after  Our 
experience  of  time  is  in  Kcneral  an  il  i.  i -ii~  \' ith 
our  exp<'ricnccs  of  space  (q.v.),  but  it  ha*  cer- 
tain important  differences  from  the  latter 
These  rcsiflc  primarily  in  the  fart  that  whereas 
it  is  customary  for  i:s  to  think  only  of  the 
physical  order  of  tilings  in  spatial  terms,  the 
temporal  sequence  pervades  mind  and  matter 
alike.  For  this  reason  many  philosophers  who 
have  treated  of  space  as  somethiiiR  secondary 
and  derived  have  as.sijined  to  urne  a  very 
fundamental  status.  This  has  i»cen  especially 
the  cast-  anionj;  such  idealists  as  llcrkilcy. 
In  Labnitz's  philosophy  time  appears  a»  tlie 
Itackgoond,  so  to  speak,  of  the  pre-«stablidicd 
hannony  between  we  iiiociads»  while  space  is 
merely  the  confused  perception  of  their  loci- 
;al  nlaiions  R<»ycc.  lik,  most  of  the  Ali>o- 
liiti«t  di^nplcs  of  He^ii  1.  holds  a  vi<  w  ot  time 
which  makes  it  prior  to  all  finite  miiid<,  form- 
ing ihdr  natur.^1  en\ ironment.  as  it  *vcrc.  while 
for  the  Absoliitf  Kxperience  ii  is  nurciy  a 
ph.isc  tif  mctiial  ct>ntcnt.  Bergson  coiiMdcrs 
time  ibe  only  true  dimension  of  Bcint;.  when 
this  is  perceived  in  the  truest  maaaer  tnr  intoi- 
lion.  wbtle  he  coneiiders  space  as  an  artificial  in- 

Itlitctuali/.itioii  (if   thi   lime  process 

Ihckc  vHu^  ut  the  itaturc  of  tunc  arc  op- 
l^oacd  to  thotc  which  asaimitetc  il  to  space. 


Kant,  for  ex.imple.  miikcs  time  the  sorm  of 
the  internal  sense  and  spacr*  the  form  of  the 
external  sense  The  time  of  the  natural  »'neaus( 
has  always  partaketi  of  the  nature  of  «pace 
ami  now  partakes  of  this  natitr«  more  than  c%cr. 
for  it  is  considered  by  the  advocates  of  tbe 
tbeory  of  ril.-'ivi'\  ^l  \  >  that  a  niovinc;  -ly 
Larries  with  a  tLin^orai  system  entirel>  d:f- 
fcri;.t  from  that  of  the  world  with  rctcrcncr 
to  which  it  is  at  rest  and  that  the  true  u:ii!» 
of  both  time  and  space  are  neither  p<.'inis  u  r 
moments,  but  momtnts-in-tbe-history-<:ij-a-pou*t 
The  grand  proljlcm  in  the  philosophy  of  time 
consists  in  the  harmonization  of  these  pfayiieal 
time  theories  with  the  apparent  differences  be* 
twcen  time  and  space. 

The  first  step  toward  the  closing  of  thii 
breach  is  the  analysis  of  our  experience  of  t  mc 
This  has  been  done  with  great  care  by  William 
James  (q.v.)  in  his  *Princi[il -  ^  <  •  Psycholo^-  ' 
He  finds  that  within  a  definite,  limited  {nter\al 
of  duration,  known  as  the  specious  present, 
there  is  a  direct  perception  of  the  temporal  re- 
lations. After  an  event  has  passed  beyond  the 
specious  present,  it  can  only  enter  into  con- 
sciousness by  reproductive  memory  .\s  Jamc* 
says,  "The  object  of  memorv*  i«  only  an  obicr* 
imagined  in  the  past  to  which  the  emotion  ot 
belief  adheres."  One  might  add  in  the  <ame 
way  that  our  co^ition  of  the  future  is  oaly 
cognition  by  anticipation  and  that  the  object 
of  anticipation  is  only  an  object  imagined  in 
the  futnre  to  which  the  emotion  of  heSef 
adheres. 

\Vc  thus  see  from  James'  .iccount  that  our 
temporal  cxperienct  i-  ili  ided  into  three  quali- 
tatively distinct  iiitviiaSs;  the  rcmeTn(>crcJ 
past,  the  perceived  specious  present  and  the 
anticipated  future.  By  means  of  this  tripartite 
division,  we  are  able  to  oHcnt  our  prc«ent 
selves  in  the  temporal  stream  of  our  own  ex- 
perience. Howe\'er.  we  do  not  mervly  have  at 
our  disposal  the  tempor.al  order  generated  Vj 
our  present  experience,  but  the  memory  of  the 
temporal  orders  of  past  experiences,  and  the 
cxp^-clalion  of  the  temporal  orders  vi  fu;urc 
experiences.  These  ten-p  r  il  orders  are  thrm- 
selves  subject  to  a  correlation  and  a  temporu 
arrangement,  for  t^o  temporal  Orders  not  too 
remote  from  one  another  will  possess  in  CQItt- 
roon  certain  items  by  which  they  may  he  com- 
pared and  the  order  of  their  specious  presents 
be  determined,  As  a  ron<efiuei»cc  it  is  pov- 
sihle  to  construct  a  sf  n  l  iry  temporal  order 
of  the  immediafrlv  c^vtn  temporal  order*  tu 
our  experience  i  '  1  f  results  directly  from  tbi- 
that  we  can  con^triKt  a  temporal  arrantccmctii 
of  our  specious  presents  and  their  ct  nttutl. 
We  thus  «ee  how  it  is  pi>isiblc  for  time  to 
have  its  roots  in  experience  and  yet  to  he  a 
dimennon  in  which  experiences  and  their  cots- 
tents  arc  arransfed. 

.\*ow.  it  has  f>een  '^l:  ^^  n  in  the  article  on 
space  that  the  ease  wuli  v^huit  space  itnder- 
t:oos  scientific  manipulation  is  due  to  the  fivt 
that  the  space  of  science  is  a  construction  fru«i 
the  spatial  data  of  our  experience  which  it 
I.irerly  determined  by  considerations  of  <om- 
tifir  convenience.  A»  we  have  just  »c^n,  the 
fact  that  experioKcs  are  amnffcd  in  tim«  dors 
not  prevent  the  stuff  from  which  time  U  node 
from  hi-in>7  of  the  nature  of  c\ p' ri<  r  ^-daia. 
There  is  consequently  no  obstaeie  to  a  trcai- 
meot  of  this  material  in  a  tnranar  oMMlr 
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parallel  tn  iht-  physical  treatment  of  space,  or 
(,!  the  comliinaiif'ii  of  time-data  with  space- 
iLita  and  other  empirical   data   iriKi    i  :nt,'le 
;iin\ersc  which   is  not  sei>arablc  into  purely 
p,i!ial  and  purely  temporal  dimensions,  as  in 
tike  case  of  the  theory  of  relativity.  Of  cotirse, 
tke  time  of  sdence,  like  the  space  of  science, 
is  a  constniction  which  is  larpcly  arbitrary 
and  so  in  a  sense  a  tictii_>n,  hut  there  is  reason 
to  believe  that  the  time  of  the  unscientific  man. 
of  BerKSon  himself,  owes  its  humogenetty,  its 
uniqac^  definite  direction  of  flow,  its  continuity, 
(0  more  or  less  unconscious  acts  of  construe* 
tioR  which  differ  in  degree,  not  in  nature,  from 
those  of  the  scientist.  There  is  no  reason  to 
believe  that  our  time  data,  taken  raw,  un- 
ordered, uiischemati/'ed,  indicate  of  themselves 
a  single  series  into  which  all  events  fit  in  a 
(iefinite  order;  indeed,  there  is  pood  reason  to 
believe  that  the  laws  which  wc  uaqucstioninely 
amodate  with  time  are  outlined  only  in  ate 
vaguest  w^y  in  our  definite  temporal  experi- 
ences. 

Before  leaving  *hr  siil)ject  of  the  phi- 
losophy of  time,  a  word  or  two  miisi  be 
said  concerning  the  Zenonian  paradoxes. 
These  have  to  do  with  the  flying  arrow, 
\^hich  cannot  remain  where  it  is,  nor  be 
where  it  is  not,  and  with  Arcbites,  who. 
thoa^  the  swiftest  of  men,  cannot  catch  up 
with  the  slow  tortoise  except  hy  occupying  an 
iritmity  of  positions,  and  with  other  smijlar 
tii.itter.s.  In  fact,  thouRh  these  paradoxes  seem 
tn  deal  with  space  and  time,  they  deal  with 
the  properties  of  infinite  assemblages  (see 
AsMHBUucaa,  Genebal  Theory  of)  and  dense 
series  and  were  in  tnith  unanswerable  nntil 
'he  recent  thorouf?h);oin^'  mathematical  treat- 
;i;ent  of  these  matters,  though  they  ha'^c  now 
!ieen  completely  solved.  (For  a  more  detailed 
treatment  oi  these  paradoxes  see  Zeno  of  Elea). 
Here  it  is  only  necessary  to  state  that  Bergson 
mistakenly  regards  these  difficulties  as  insur* 
raotmtable  on  an  intdiectnaUstic  view  of  time 
and  that  James  turns  them  to  use  in  proving 
his  theory  that  time  is  discontinuous. 

Bibliography. — Bergson,  H.,  'Time  and  Free 
\Vill>  (trans.  London  1910)  :  Boodin,  J.  E., 
•Time  and  Reality'  (New  York  I'XM) ;  James, 
VV.,  'Principles  of  Psycholog>''  (New  York 
1890)  ;  Rohh.  A.  A.,  <A  Theory  of  Time  and 
Space >  (Cambridge  1914);  Royce,  J,  *Tbe 
World  and  the  IndividuaP  (New  Yorit  !«I00- 
)1);  Russell,  B.  A.  W.,  "Otir  Knoutedtje  of 
ihc  Elxternal  World  as  a  Field  tor  Scientific 
Method  in  Phi]osDphy>  (Chicago  1914). 

TIME,  Measurement  of.  All  our  meas- 
jrcs  of  time  depend  piiiiurily  upon  the  motion 
if  the  earth  upon  its  axis  and  around  the  sun. 
riic  first  motion  enables  us  to  count  off  the  suc- 
csdve  ^yt;  the  other  the  successive  years. 
The  measarement  of  time  thus  becomes  a  most 
mportant  brandi  of  practical  astronomy  in 
•he  affairs  of  men.  It  falls  into  two  distinct 
Masse-;,  the  deierniinaiion  of  the  years  and  that 
jf  the  da.\s  or  fractiuns  oi"  .i  rl.iw  Other  units 
al  time  than  this  may  he  regarded  as  SHh>idiary. 
Centuries  are  determined  by  the  count  of  years; 
weeks  and  months  by  a  count  of  days:  hours^ 
tntnutes  and  seconds  by  dividing  the  day  into 
fractions 

The  primary  object  of  a  measure  of  time  is 
(he  expression  or  determination  of  the  moment 
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OI  date  of  any  event  This  is  expressed  by  the 
I)eri(_id  of  lime  el;ipsed  biiice  <ome  Standard 
moment  or  epoch.  Long  inter\al^,  expre^--ed  in 
years,  are  measured  from  sonic  great  epoch, 
chosen  by  a  nation  —  in  all  Christian  rations 
the  birth  of  Christ  is  taken  for  this  purpose. 
The  ||CneT?d  subject  of  tneasurinf?  or  expresinng 
long  mtervals  of  time  is  treated  in  otir  article 
(Thronology  (q.v  ).  The  pr<  senl  ariicle  deals 
mainly  with  fractions  of  a  day,  or  with  what 

11  commonly  called  the  ''time  of  day.* 

To  express  the  time  of  day  we  must  have 
a,  moment  at  which  we  conuder  the  day  to  be- 
gin and  from  which  we  count  thr  hours  and 
minutes.  The  natural  moment  for  this  purpose 
is  that  when  the  sun  crosses  ilie  meridian,  be- 
cause it  can  he  more  easily  of'servfd  than  any 
other  phenomenon  growing  out  of  the  earth's 
rotation.  This  moment  is  actually  taken  as 
the  beginning  of  the  day  by  astronomers  on 
shore  and,  to  a  large  extent,  hy  navigators  at 
sea.  The  tatter  usape  prew  out  of  the  fact  that 
at  noon  the  navigator  determines  the  latitude 
of  his  ship.  But,  to  express  the  moment  of  an 
event,  navigators  are  now  Itcginning  to  count 
from  midnight,  as  landsmen  habitually  do.  The 
Jews  formerly  considered  the  day  to  begin  at 
sunset  and  the  practice  in  andent  times  was  to 
divide  the  24  hours  into  two  parts,  the  da}'  and 
the  niRht.  Kach  of  these  parts  was  divided  into 

12  hours  Thus  men  had  the  first,  secomi  and 
third  hour  of  the  night,  etc.,  and  the  corre- 
sponding hours  of  the  day,  as  we  see  in  the 
Bible.  Owing  to  the  inequality  in  the  length 
of  the  day  at  different  seasons  of  the  year,  the 
hours  thus  employed  were  of  unequal  lenirth. 
In  an  a^e  when  the  modern  clock  was  unknown 
and  there  was  no  accurate  instrument  foj  meas- 
uring time  in  tmiversal  u«:,  this  inequality  was 
of  httle  importance.  Hut  when  an  accurate 
measure  was  mice  obtained,  a  more  tmiform 
measure  of  the  hours  became  neeessary.  For 
obvious  reasons  midnight  hecame  the  most  con- 
venient time  to  begin  the  day  of  24  hours. 
Thus  arose  the  system  of  sertint:  the  clocks 
at  12  when  the  sun  crosses  the  meridian,  lie- 
ginning  a  new  day  12  hours  later  when  the 
clock  marks  midnight  and  dividing  the  hours 
into  A.M.  and  P.M.  This  system  was  adopted 
without  change  until  the  introduction  of  rail- 
ways showed  its  defects  and  made  a  slight 
modification  necessary 

The  first  inconvenience  felt  from  the  system 
arose  from  the  fact  that  the  intervals  between 
successive  noons,  as  indicated  by  the  passage 
of  the  sun  across  the  meridian,  are  not  equal. 
To  show  the  nature  and  effect  of  the  incqiialily, 
let  us  suppose  a  perfect  clock  so  regulated  as  to 
go  al\\  a>  s  at  the  same  rate  and  to  \-v  -ct  at  noon 
on  1  January  of  any  year  at  the  moment  when 
the  sun  crosses  the  meridian  and  to  be  so  ex- 
actly regulated  as  to  again  show  noon  on  1  Jan- 
uary of  the  year  following.  It  vrill  be  found 
that,  during  the  month  of  January,  the  clock 
will  continually  gain  on  the  sun  at  a  rate  of  28 
MrMn  ls  a  day  at  the  beginning  of  th(  nu  iith, 
wl'.ich  rate  will  continually  diminish  to  eight 
seconds  at  the  end  of  the  n>onth  and  will  change 
to  a  losing  rate  about  the  middle  of  Fehniary. 
The  effect  of  the  accumulation  will  he  that,  at 
the  latter  date,  the  clock  will  be  found  to  be 
more  than  10  minutes  ahead  of  noon  when  the 
sun  crosses  the  meridian.  Then  it  will  begtn 
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to  fall  back  for  fcvenl  months  until,  in  May, 
it  will  be  seven  minutes  slower  than  the  sun. 
Then  it  will  forsre  ahead  again  and  again  fall 
hcUnd  onlil.  when  January  again  comes  around, 
it  will  once  more  coincide  with  the  &un 

This  inequality  Ix-tween  ihe  iiK>mcnts  of  the 
•nn'c  SUCC(.>sivc>  transits  over  the  meridian  is 
due  to  two  causes;  the  obliquity  of  the  ecliptic 
and  the  eccentricity  of  (he  cam's  orbiL  If,  in* 
stead  of  ttsing  the  son,  we  aeasared  time  by 
the  aMtarent  Anraal  modoa  of  the  stars,  no 
incquanty  would  be  noticeable.  The  effect  of 
the  ccoentridty  is  that  the  sun  seems  to  move 
forward  among  the  stars  mr>rc  rapitlly  in  the 
winter  months  than  in  those  of  Mimincr.  And 
the  cflcit  of  the  obliquity  of  the  echpiic  is  a 
still  larger  inequaUty,  going  through  its  cycle 
of  changes  twice  in  a  year. 

So  kng  as  an  error  of  modem  fractions 
of  an  ho«r  was  of  no  anyottance.  people  in  gen- 
enl  had  no  occasion  to  (rouble  themselves  with 
this  incqtiality;  hut  when  time  had  to  he  meas- 
ured to  a  nut i;uc,  it  h>ecame  intolerable,  and  the 
systtm  o!  m»ati  Itmc  had  to  be  introduce*! 
The  latrcr  is  dt fined  by  the  Koing  of  a  perfect 
clock  m  the  manner  already  supposed,  and  so 
set  that,  in  the  average  of  the  whole  Kar,  it 
shall  be  as  much  ahead  of  the  sun  as  bdund  it. 
The  greatest  difference  between  the  clock  and 
the  stm  will  then  be  about  16  minutes,  tdndi 
difference  occurs  in  one  direction  early  in 
Novcmlicr,  and  in  the  other  alout  the  middle  of 
Febiuary.  The  ditTcrnict  is  called  the  i-Qualton 
of  tun,-  and  is  ^:ivcii  tor  each  da\  in  the  house- 
hold almanac.  thu>  inaMuii;  the  bousihiiki  clock 
to  he  set  by  the  sun.  Some  such  syistcm  as  this 
is  now  used  in  all  ci\'ihzcd  countries  where  ex- 
act time  is  of  importance. 

Besides  true  solar  time  and  mean  <olar  time, 
a  species  of  time  of  uroat  imjwirt.ntci  to  the 
astronomer  is  sidereal  time  Sidereal  time  is 
measured  by  the  stars,  or  rather  bv  the  daily 
mouon  of  that  point  in  the  equator  from 
which  the  true  right  ascension  of  the  stars  is 
redBoned.  called  the  vernal  equinox.  Two  snc- 
cessiv*  «vper  transits  of  tiK  vernal  cjninox 
over  the  same  meridian  detemdne  a  sidereal 
day,  which  is  nearly  3  minutes  and  36  seconds 
shorn  r  ihiti  a  mean  solar  d.iv.  hut  divided,  like 
il.  into  24  hours.  Abou;  21  NIarch  are  sidereal 
and  mean  times  agree;  the  former  i?aitf»  on  the 
btler  an  entire  day  in  the  year.  The  sidereal 
day  commences  at  the  instant  the  venial  ctiuinox 
msdcrs  its  upp^r  transit,  and.  therefore,  cbanges 
in  12  months  throtigh  the  entire  24  hours.  Tiac 
hours  are  counted  from  0  to  24. 

Time  may  b<r  (ktcrmiiu  !  '  v  ^  '  crva'.ions 
on  ihe  sun  or  stars  with  a  scxtai.t.  i  r  an  a'-azi- 
mnth  I'or  rough  purpose^,  or  with  .i  iran-it 
adjuMid  to  the  meridian,  tor  refined  work 
With  the  last  instrumm?  a  chronoi;rat)h  is  fre- 
quently used  for  recording  the  ob^rv-ations. 
The  telescope  usoally  has  from  5  to  11  equi' 
dioUnt  lines  ruled  on  glass  (or  spider  line\>. 
which  are  placed  in  the  common  toru«  of  the 
e.\e-pi»ce  and  object  glas>.  the  centre  lino  bcnn? 
adjust! d  to  the  optical  axis  ui  the  tele-^ojn  aT  d 
"It  in  the  meridian  When  readv  lor  of>>cr-.  a 
tioi:-.  ihe  ol.»ir*er  sets  the  telcN^oix  at  the 
|tro(irr  ai>i:l«  l*»  "b^rrve  the  p-i^-a^c  >>{  thr  ^-ar 
acri'SN  tht  mendijn,and  r«"C«»riU  on  th<  ihrono- 
praph  ih<  transtt  o\-er  each  lim  b\  inicrruptinif 
the  circuit  with  an  observing  key  held  in  the 


hand  and  electncallr  COOMCtcd  with  the 
nograph.  on  whldi  a  btcali-cii 

IS  making  a  contiimous  record.  The 
graph  sheet  is  read  by  means  of  a  scale. 

.\  relation  which  was  of  httJc  tmasediaic 
importance  in   former  Rrnerationi.  boi  whsdh 
f'ccame  \cry  important  whe;;  raslways  (^gan  to 
run.  was  that  of  the  relation  oi  time  to 
tnde.    We  readily  see  that,  as  ^  car^ 
volves,  die  various  — ■-•«rT  o 
are  brootufat  into  Kne  wtdi  the  sou. 
of  coiKetving  the  case  is  to  ttnhk  of 
continually  travchng  around  the  earth  f  mm 
to  west.    The  rate  of  motion  is  one  boar  •« 
every  15  degrees  of  longitude    W  hat  ts  trrse  o: 
noon  is  true  of  any  other  hour  ot   thf  d»T 
.■\ny  such  boor  is  about  three  hours  craa*- 
ing  the  COUtiUUIt  fl«m  the  Atlantic  Canal  W 
San  Frandsoo.  The  result  of  this  is  that  if  a 
passenger  with  a  good  watch  travcb  westw aid. 
he  will  6nd  his  watch  continually  abend  of  iIk 
time  at  the  places  he  reaches^    Of  coorw  the 
opposite  effect  is  produced  whrn  he  ?r.»\»:»  cist 
Before  18W  this  relation  ot  time  wi*  prod-^- 
ti\c  oi   endless  confusion  on  railw.ivs  f-»en- 
where.     Conductors   could  no*   be  chan»-.ai 
their  watches  every  mimtte  as  they  traveicd 
east  or  west,  and  tfatu  every  nihtMKl  had  m 
adopt  some  meritKan  as  that  by  which  it  lufl 
its  time.    There  were,  therefore,  ahnost  as 
many  meridians'  as  nilroads,  and  passcxtcrrs 
f  re(]iirittlv  misstd  their  trains  hf  wot  bwunav 
what  time  to  go  l>y. 

In  IS"s3  was  intro<lticrd  our  ;.res<T.:  rcoe 
system,  which  is  now  used  o\er  almost  the  en- 
tire countrjr.  end  b  iipdbr  beioe  inuodbccd  inM 
Europe.  Tins  systuu  consists  in  thTsdms  ike 
country  into  aones  by  meridfama  of  InnicinMe.  15 
degrees,  or  one  hour  apart  The  central 
ians  of  die  zones  used  in  the  United  State* 
rirml.i  ari  those  of  GO  degrees  west  of  Gl 
Mich.  73  degrees,  9(t  decree*.  lOS  degrr<s  and 
120  degrees,  known  r«  ^j»ectiv  rl\  zi  CoinniaJ  or 
.\tiantic.  Rastem,  Central  Mountain  and  Facine 
time.  The  lines  divtdin;:  one  zone  from  'he 
next  are  arraimcd.  as  nearly  as 
run  about  midwajr  between  tl 
Widiin  each  aeoe  «uc  and  the 
used. 

The  result  of  this  qrstem  is  that.  k>  long  as 
a  ;ra\  rler  jotirneys  only  within  a  *;t»c!e  7xyr:.t  hr 
tf'd.  'II.  -ime  lo  c\  er>-\'.  !:erc  the  *.imr  ikit 
when  he  cro-ses  tJtc  line  from  one  :aoc  to  iht 
next,  the  time  snddenly  changes  hy  one  hoar 
In  travelintr  from  N'ew  York  to  San  Fnactsoo 
he  crosses  three  of  the  zone  bnes,  so  tfhnl.  OB 
arriving  at  his  desttnatioii,  the  time  wiD  he 
three  hours  slower  tfian  In  New  Yoilc. 

It  shutiM  !.e  c.Trefi!t!>  undc--  ■  tha!  ir.  thts 
system  OI  I  xprvssitij;  time,  which  wc  rem 
thro'.ichout  almost  our  entire  country,  the  Tirre 
actually  used  is  not  the  true  time  of  i* 
indicated  by  the  sun,  except  on  the  sr^i  ti-i 
meridians.  It  dots  not  correspond  to  sunn«c 
or  sunsit,  as  given  in  the  almanacs.  At  mi^ 
way  |»ointSt  Cincinnati,  for  example.  Ike  lime 
u>ed  IS  necessaril)-  in  error  bv  ahnoiM  lolf  aa 

hour  in  one  dirr  '.ion  or  the  otnrr  Bn?  the  r-- 
foincnunke  lhu»  .ai^ink;  is  very  flight  Ccss- 
vf<jurntl>.  i)  an\  one  determine*  hi-  timr  \-f  the 
p.i-^  ik'r  if  the  '■nri  ai  ro^s  the  meridian,  be  ara* 
corn  ft  It  acconlin^  to  hts  K>ngUij  1r.  :  r<>rj  hci 

slandaid  rocridiati,  in  order  to  obtain  tbr  stand* 
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ard  time  The  inconvenience  thus  arising  is 
ver>'  small  compared  with  the  advantaRfs  of  the 
npiionnity  to  which  the  system  Rivr-  ri  t 

Similar  systems  arc  in  use  in  all  iMiropean 
countries  except  Ireland,  Holland,  Knssia  and 
Greece,  which  retain  the  time  of  their  capitals, 
except  in  the  case  of  the  Russian  railroads, 
which  take  their  time  from  Pulkova.  AU  other 
European  countries  take  their  time  from  merid> 
tans  differing  by  an  integral  multiple  of  15*  or 
7Vi'  from  that  of  Greenwich.  This  is  in  accord- 
ance with  the  method  of  reckoning  time  for  in- 
ternational purposes,  agreed  to  by  the  interna- 
tional Conference  held  at  Washington,  D.  G» 
in  1883.  Universal  time  is  recktmcq  from  nwui 
noon,  the  day  commencing  at  midnight,  and  di- 
vided into  24  (instead  of  into  two  portions  of 
12)  hours  each.  Loral  time  will  still  he  used 
for  local  purposes;  Init  die  method  of  fixing  it 
will  be  changed.  Since  the  earth  is  divided  into 
3iS0*  and  the  da^  in  24  hours  every  15°  will 
repiwut  the  dinercnce  of  an  hour  in  time.  If 
the  earth  be  divided  into  24  equal  parts,  at  every 
15ih  meridian,  anrl  if  the  local  mean  noon  of 
such  meridians  he  adopted  as  the  standard  rwow 
of  all  places  Z'/l"  each  side  of  it.  it  will  follow 
that  when  it  is  noon  at  Greenwich  and  at  all 
places  within  7^^°  of  Greenwich,  it  will  be  11 
o'clock  by  local  (but  still  noon  by  universal) 
time  for  alt  places  between  and  22V$'  west 
of  Greenwicn,  and  13  o'clock  !iy  local  (htit  still 
noon  by  uni\crsal)  time  for  all  places  between 
7J4''  and  22'  j  '  east  of  Greenwich,  and  so  on 
throughout  the  world.  Universal  time  will  be  the 
sane  universally,  and  local  time  w  ill  differ  from 
it  only  by  even  hours,  instead  of  by  the  various 
odd  minutes  by  which  local  standards  differ 
from  each  other  at  the  present  time;  while  in 
no  case  will  the  difference  between  standard 
noon  and  absolute  noon  at  any  place  exceed  half 
an  hour,  since  a  difference  of  7}4  degrees  of 
bn^tude  equals  a  difference  of  half  ao  hour 
in  time. 

Time  Signals. —  Many  observatories  send 
out  time  signals  either  daily,  hourly  or  some> 

times  continuously  every  second,  or  every  «thcr 
second,  to  various  parts  of  the  coimtry  for  the 
purpose  of  giving  accurate  time  to  all  sorts  of 
mdustries.  They  arc  sent  out  over  the  tele- 
graph lines,  the  wires  being  permanently  run 
mto  the  observatories  for  the  purpose,  and  the 
signals  are  generally  sent  automatically  by  a 
distributing  clock  which  is  kept  as  near  the 
txact  time  as  possi!«le.  An  electric  current 
passes  through  the  clock  and  is  broken  or  closed 
regularly  by  a  toothed  wheel  on  the  second 
hand  arbor  of^  the  clock.  Perhaps  the  best 
known  set  of  time  signal.s  is  that  sent  out  by 
the  Naval  Observatory  at  Washington.  It  is  as 
follows:  three  or  four  minutes  before  noon, 
whcne\er  the  telegraph  companies  switch  in  the 
loops  to  the  oliservat(»ry,  the  clock  begins  to 
send  out  make-circuit  signals  every  second  over 
the  various  lines,  the  minutes  being  indicated 
by  leaving  out  the  seconds  55,  56,  57,  58  and  59 
in  each,  and  the  half  minutes  by  leaving  out  the 
29th  second  of  each.  The  dick  following  such 
a  one-second  gap  then  always  indicates  the  he- 
ginning  of  a  liall-minuie  and  the  first  following 
a  gap  of  five  seconds  indic.tles  the  be^iinnitik;  of 
a  minute,  except  at  the  exact  noon.  Just  before 
this  there  is  a  gap  of  10  seconds,  and  then  ex- 
actly at  noon  the  circuit  closes  and  remains 


closed  for  just  a  whole  second,  the  begominc  of • 
the  marks  indicating  exact  noon.  The  dosing  for 

a  whole  second  is  in  order  to  make  sure  that 
that  particular  mark  goes  through  all  the  tele- 
graph lines,  for  this  particular  signal  is  made 
to  do  a  great  man/  things  at  different  places, 
tuch  as  ue  dropping  of  time  baUlb  and  it  is 
more  important  that  this  particular  second  be 
^stinctly  sent  than  any  of  the  others.  After 
the  break  at  the  dose  of  the  noon  signal  the 
telegraph  comp.iuies  quickly  switch  out  tne  loops 
to  the  observatory,  and  the  lines  immediately 
resume  their  normal  work.  In  the  city  of 
Washington  this  particular  noon  signal  drops 
a  time  ball  on  the  top  of  the  State,  W  ar  and 
Navy  Department  Building,  and  it  also  auto- 
matically corrects,  by  setting  forward  or  back 
exactly  to  0  hours  0  minutes  0  seconds,  all  the 
clocks  ill  the  department  buildings  of  tlie  gov- 
ernment, no  matter  how  much  they  may  have 
gained  or  lost  since  the  preceding  noon. 

In  recent  ytars  an  artifical  regulation  of 
time  consists  in  arbitrarily  setting  forward  all 
public  clocks  by  the  amount  of  one  hour  on  the 
first  of  May  of  each  year,  the  hour  being  again 
dropped  in  the  month  of  October.  The  principal 
advantage  of  this  proceeding  is  that  during  the 
summer  months  tne  time  of  artifuial  lighting 
is  lessened,  with  a  consequent  large  aggregate 
saving  in  expenditure.  Up  to  the  year  1916, 
this  regulation  had  been  adopted  in  England, 
Germany,  France,  Austria,  Holland,  Denmark. 
N^orway,  Italy  and  Portugal.  It  was  adopted  as 
a  war  measure  in  the  United  States  in  1918-19, 
but  wa.s  rejicilcd  in  the  latter  year. 

TIMGAJD^  Algeria,  the  ancient  Roman  city 
THAVt^GAiHi,  m  w  department  of  Constantino 

near  Lamhe/e,  about  25  miles  southeast  of 
Batna  on  the  Phihppcville-Biskra  Railroad,  is 
approached  through  a  valley  lounded  by  the 
Aures  Mountains  and  stands  on  the  northern 
fringe  of  the  African  Desert  It  was  a  forti- 
fied frontier  town  at  the  junction  of  six  roads» 
and  was  f  otmded  in  100  A.D.  by  Ludus  Uunatitts 
Gallus.  It  flourished  for  three  centuries  and 
then  underwent  various  vicissitudes,  owing  to 
native  insurrections  and  the  incursions  of  the 
Vandals,  in  535  being  partially  destroyed.  Four 
years  later,  under  the  Byzantine  general  Solo- 
mon, it  was  restored  and  had  another  period 
of  prosperity  until  the  Arab  invasion  of  646, 
when  the  Christian  governor,  Gregory  of  Tim- 
gad,  was  defeated  and  killed,  the  town  being 
subsequently  abandoned,  falling  into  ruins  and 
gradually  becoming  buried  beneath  the  desert 
sand.s.  Kecent  excavations  undertaken  by  the 
French  government  have  revealed  ruins,  which 
for  beauty,  architecture  and  magnificent  extent 
have  gained  for  Timgad  the  title  of  the  *Afri> 
can  Pompeii."  Nearly  the  whole  of  the  dty 
has  been  laid  bare  (see  ilUistrations)  and  ex- 
hibits the  usual  Roman  platting,  two  main 
streets,  the  Decumanus  Maximus  extending  east 
and  west  and  the  Cardo  Maximus  intersecting 
at  right  angles,  upon  and  around  which  the 
city  was  bwlt  The  principal  buildii^s  are  on 
the  main  streets  and  among  the  prominent  civic 
features  arc  the  magnificent  triumphal  arch  of 
Trajan,  the  Forum  (seating  3..^I.M)),  with  the 
tlie.iire,  iMsilica,  librar\  ami  other  buildings 
surrounding  it,  the  temple  of  Jupiter  Capi- 
tolinus.  statues  of  the  Roman  emperors,  a 
Byzantine  fort,  the  Christian  basilica  and  ca* 
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ihcilrnl  crorffd  ly  CircKory,  the  povcninr  al- 
rtatly  mciuioiu-il.  luui-cs  ami  stores,  markets 
and  aiiiHxo.  thtrni.c  :uu\  tatriii;r  'Iho  arcli 
of  Traian,  the  finest  Roman  construcuon  of 
its  kind  in  northern  Africa  and  the  dominat- 
ing attraction  of  Timgad,  bears  an  inscription 
wmdi  translated  reads: 

"TIm  BmpMor  Ccwr  Nerva  Trajstt  AaRt»tus  Germa- 
nio*.  tea  of  the  divine  Nrrva,  sovcrcin  pontif!.  (oitr  tunes 

tribune,  thrvt  t;:ri~?  cotnul.  (athcr  of  ha  country,  founded 
the  Mj.-.iiri  c  !  i.v-  Trajan  of  Than>mi:t''.i.  I>y  tho^help 
of  the  third  Auj{U«tU4  Legion.  Lucitu  M  ir'..iti'j<>  (Talluj 
baine  th*  lagal  tmpehal  pnq>rictor. " 

The  cpiRraphic  weahh  of  the  city  is  con- 
siderable, iiicludiiiK  uiscripttoas  lo  early  Chris- 
tians, showing  that  they  were  persecuted  and 
underwent  martyrdom,  while  others  bear  such 

historical  name  ^  as  N'ovatus,  a  mrmhrr  of  the 
Council  of  C'artli.iL'c  in  258:  Sextus  in  320; 
F;4UStirmiN.  oiJixmciu  oi  Gaudentius  the  Doiia- 
tist,  in  411,  and  Sccundus,  bishop  of  Numidia, 
exiled  by  Huneric  in  484.  Consult  Ballu,  A., 
'Gn  1r  1!'  :  T-  =lc  Timgad>  (Paris  1911). 

TIWOl  KON,  ti-m6'lc-6n,  Grecian  com* 
mandcr  .<,:.■:.  lilierator  of  Sicily:  b.  Corinth, 
about  400  u>  39S  u  c. ;  d.  Syracuse.  J37  b.c  He 
was  accused  of  having  caused  the  death  of  his 
l  ii  thcr.  Timophanes,  the  head  of  the  st.ite, 
and  i>  said  to  have  exiled  himself  from  Corituh 
lor  20  years  in  con^iqiicnce.  Little  is  knowtt 
of  his  fife  until  he  entered  the  service  of  the 
drcck  cities  of  Sicily  in  the  effort  to  expel  their 
Carthaginian  invaders,  an  undertaking  in  which 
he  met  with  signal  success.  In  343  he  drove 
Dionysiti-  from  Syracuse  and  in  339,  with  only 
12,000  n.cu.  met  and  conquered  a  force  of  70,000 
Carthapinians  and  all)i  -  inxli  r  Ha-(1riif  al  .md 
Hamilcar,  at  the  Cruiussiis.  Therciltcr  he  se- 
cured a  treaty  by  which  the  Carthaginians  were 
confined  to  the  territory  east  of  the  Halycus. 
In  the  cities  thus  freed  from  thdr  enemy,  he 
restored  democratic  eovcmment.  ^  and  was 
looked  upon  as  the  defender  of  their  lihertics. 
In  Syracuse  he  not  oiiK  ri^ton-il  aiii  irnt  rights, 
but  gave  its  citizens  a  new  atid  yet  more  liberal 
constitution.  Consult  Plutarch's  *Lives.> 

TIMON,  ti'mdti.  Atlitniaii  tnisaiulirope :  b. 
rear  Athens.  He  fjounihcd  iii  tbf  later  part 
of  the  5th  century  B.C.,  and  the  iuki  .'tmiilo  "i 
his  friends  so  greatly  embittered  inm  that  he 
retired  into  solitude.    His  name  has  become 

?Tovcrbia1  as  descriptive  of  a  misanthrope.  He 
ormcd  the  subject  of  a  famous  dialogue  by 
I.ucian  and  his  ^^ory  is  familiar  through  shalie- 
speare's  tragedy. 

TIMON  OF  ATHBN8.  .  Very  little  has 

yet  been  dis~  viri  il  concerning  'Timon  of 
Athdis  '  Then,  la  no  record  of  any  early 
penoriTi.incc  or  any  edition  other  than  the 
stranReiy  imperfect  one  in  the  folio  of  lf»23. 
On  the  cvidt  iirc  of  style  the  play  is  dated  about 
1607  and  thus  referred  to  the  same  period  as 
the  three  other  traecdies  with  which  it  has 
most  in  common,  'Kiiicr  Lear,'  'Antony  and 
Cleopatra'  and  Toriolanus.'  It  is  generally 
a;;ried  that  the  bi'-t  parts  of  Timon  arc  not 
only  Shakespeare's  but  must  be  counted  among 
his  highest  achic\rmcnts  in  p'lctrv — "po<try," 
as  a  recciit  writer  has  said,  "cormiiK  short  of 
'Lear,*  perhap*  in  poignancy  of  diction  and 
certainly  in  pathos  of  situation,  but  surpassing 
even  <Lesr^  or  *Coriolanus>  in  the  sheer  force 
of  that  emotion  whidi,  in  different  forms,  is 


common  to  the  ihrrc  p.ay->  f  ^^■ right  >  'V 
tile  (jthcr  hand,  m.iiiy  of  the  u:i->h.ikf4pear«- (s 
seenes  arc  dt  .-ihtiD:-;  iinat  roui-;  i  .<  poorr.r^* 
by  no  means  justifying  Masetieid's  scrd:-  trai 
the^  were  written  by  *a  man  of  geviti^.  :>  ^kiL^ 
writer  for  the  stage,  and  of  a  marked  ptsw 
sonafity.*  The  best  supnorted  modem  vtrm  w 
that  something  over  half  the  plav  is  by  Shake- 
speare and  the  rest  the  unintelligent  adrlittot; 
of  an  utikiui\s  II  rc\  iser  I  leav  'h  mphf  that  rfce 
Shakespearean  fragment  was  hastily  cxpjir.i<l 
in  Idli  inr  the  express  purpose  ct  maJor;  :) 
fill  a  gap  in  the  Folio  volume,  caused  by  the 
decision  to  remove  <Troilus  and  Cre^sida'  from 
the  number  of  tragedies.  One  of  the  scrarref 
is  certainly  the  brief  account  of  Tixoc'n  m 
Plutarch's  'Life  of  Mark  .\ntony. '  whrtrre 
Shakespeare  derived  most  of  his  matenai 
'Antony  ami  Cleopatra  '  Thi*  may  ha%e  l<eea 
supplemented  by  a  similar,  but  much  longtt 
narrative  in  Painter's  'Palace  ©f  Pleasure.' 
The  introduction  of  incidents  not  ioaoMl  m 
nther  of  the  foregoing  woHcs  seems  to  estab- 
lish the  use  also  of  an  .ni' mous  earlier  Tm-n 
play  (a  romedy"),  ami  jk  rli  ip*  of  Lucian'*  J-.a- 
logtic  of  Tinioii  Tiiero  urc  \(  t  UI:-<  |^.  ed  diri- 
culties  about  explaining  how  the  t  .vo  » ris- 
ings became  known  to  Shakespeare,  for  At 
Timon  comedy  seems  neither  to  have  bcca 
printed  in  Shakespeare's  day  nor  to  have  been 
acted  in  London,  whereas  Lucian"s  dialotrue  wji 
not  accessible  in  English.  In  1678  the  Rcston- 
tion  dramatist,  Tli  imas  51i  "l\'.ell.  '  nnurht  oa: 
a  revision  of  'Tinioii  ol  .Atheii>.'  of  uhidi 
he  boasted.  "I  have  made  it  into  a  pla>\*  TSc 
claim  may  be  alknved.  for  Sh;  .'well's  plav  lud 
reasonable  success  and  there  exists  no 
five  proof  that  'Timon  of  Athens'  had  r-r«r 
been  acted  previously.  A  later  adaptation,  trj.'fc 
hv  Rii  hard  rtiriiberl.md  in  1768,  was  actej  ^-r 
Garnck  in  1771.  Cumberland  omitted  large  pc-r- 
tions  of  the  original,  added  the  character  c* 
Evanthe.  Ttmon's  daughter,  romanticized  that 
of  her  lover,  Alcibiades.  and  much  liefatOMd 
the  gloom  of  the  plan's  close.  This  piece  wzi>  a 
failure.  Horace  Walpolc  remarked  sarirrnt- 
callv  that  CiimlKTlaiiT^  alteration  was  'mir- 
veliniiviv  well  done,  Jur  he  has  caught  th*-  ir.'kn- 
I  er  atld  (Ih  tinn  of  the  original  so  exacrly.  tioi 
I  think  It  is  full  as  bad  a  play  as  it  was  ]'■'■  rr 
hv  corrected  it."  The  best  recent  dis-ti^-ior  -f 
'Timon  of  Athens'  is  by  £-  H.  Wright  f  <Tkr 
Authorship  of  Timon  of  Athens.*  Wlfl) 

Tt.TCKiB  Baooict. 

TIMOR,  te-mdr'.  an  island  of  the  Uahy 
Archipelago,  the  most  eastern  and  largos:  o? 

the  Lesser  .Sunda  Islands,  700  miles  s.,<j-hei»r 
of  liornco  and         miles  wc;t   by   sor'K  r- 
Papua  or  New  Guinea;  length,  300  mile*  :  w  i-i 
60  miles;  area,  12.450  stpiarc  miles.   Ct>avv  a-? 
steep  and      "crally  difficult  of  access  or  j..- 
count  of  cural  reefs;  the  island  is  travenMl  In 
a  mountain  chain  exTrywhere  RivHne  e»i«5e»rT 
of  \olcanic  origin;  one  peak,  Slount  .Xt^N 
over   12.000   feel ;    the  interior   is    \  erv  l::-!.- 
known.    The  vegetation  is  less  luxuriari-  m! 
less  varied  than  in  the  other  islands  of  the  Kaf 
Indies    The  coast  lands  are  cultivated  f  i-^B* 
extent,  the  northern  |)art  of  the  island  brnai 
more  fatorable  to  agriculture  than  xht  sow^ 
em.    Coffee,  rice,  sugar  and  c«>ea.in'.i:«  i-- 
grown,  but  mostly  for  domestic  use ;  ii.  nac  c.  f  rt 
is  expprted,  also  sandalwood,  wax.  irefiai^  nfi 
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tortoise  shell.  Horses,  ponies  and  cattle  are 
raised  and  a  few  exported.  There  is  consider- 
able mineral  wealth,  but  it  has  iu>t  been  <le- 
velop«l.  Tbe  people  are  maioly  Papuan,  with 
ifalayan.  Polynei^n  and  Negrito  mixture,  with 
a  few  Chinese,  who  control  the  trade.  Many 
of  the  people  are  savage,  being  classed  a«  •heao- 
hunters."  The  island  pohtically  is  disided  lic- 
twecn  Fortnj,':iI  and  Holland,  the  northern  part 
(7.350  square  miles)  l^eini^  Portugticso.  the 
southern  part  (5,12U  square  miles),  Dutch. 
This  division  was  first  made  by  treaty  in  1859, 
and  the  boundaries  and  relationship  of  the  two 
countries  more  exactly  defined  by  another  treaty 
in  1893.  In  1908  another  treaty  was  ratified 
and  some  territory  exrhanged  between  tlicse 
Kovernments.  The  I>ntrh  capital  is  Kitpanir 
(9,000  pop.),  the  Portufrncse  Dilli  (3.000  pop  ). 
The  Portuguese  population  of  the  island  (191.V) 
was  .178,000;  the  Dutch  between  200.000  and 
9D0.OOO;  but  only  a  few  htmdred  of  these  are 
Europeans, 

TIMORLAUT,  te-mor'lowt,  also  called 
TenimbaK,  a  group  of  islands  of  the  Makty 
Archipelago,  lying  about  300  miles  east  by  north 
of  Timor  Island  and  150  miles  west  by  south  of 

the  Aru  Islands,  all  being  southwest  of  New 
Guinea.  The  group  consists  of  Yamdina  (or 
Timcrlaut).  1,151  square  miles  iti  aria,  Selaru, 
Larat,  Vordat,  Molu  and  Maro  and  a  number 
of  small  uninhatntcd  islands,  with  a  total  area 
of  over  2,000  square  tiiile&  The  larger  islands 
are  hilly,  the  maximum  elevation  heinjf  820  feet ; 
(he  others  are  low  and  flat,  of  coial  formation. 
Agnculiure  is  earned  on  in  a  primitive  fasli- 
ion;  some  cattle  are  raised;  turtle  lishinv;  is  an 
industiy  of  some  importance,  and  turtle  and 
trepang  are  exported.  The  popidaUon  is  esti- 
mated at  2U,0U0,  mostly  Papuans. 

TIMOTHEUS,  Athenian  general :  b.  about 
the  end  of  ihc  .^th  century;  d.  Chalcis  in  Euboea, 
about  3S4  D.c.  In  378  he  was  made  commander 
of  tfte  fleet  sent  out  by  the  Athenian  Confed- 
tney  to  sain  the  alliance  of  the  Pelopomiesian 
cities  and  of  those  along  the  coast  of  Laco- 
nia.  and  dei'eated  a  Spartan  fleet  in  375.  Peace 
having  been  declared  with  Sparta,  he  was  rc- 
r.illed  to  Athens.  In  372,  havimr  bcin  smt  to 
the  coast  of  Asia  Minor  to  aid  the  satrap  of 
Fhrygia,  he  secured  the  island  of  Sambs,  and  by 
i!ic  ^iher  acauistion  of  Sestus  and  Crithote 
gained  for  Amens  the  control  of  tfie  Helles- 
pont. In  356  he  was  appointed,  with  Chares 
and  Iphicrates,  to  the  command  of  an  expedition 
against  Hyzantium,  but,  refusitii:  to  ent'^atH'  in  a 
battle  in  what  he  deemed  an  unpropitious  mo- 
ment«  he  was  accused  by  Qiares  of  causiuK  the 
AUicnian  defeat,  and  was  deposi  d  from  power. 

TIMOTHEUS,  ti-mo'the  iia.  Greek  dilhy- 
rambic  poet:  d.  357  b.c  He  was  the  most 
famous  lyric  poet  of  his  day.  An  ancient  Gredc 
mamiscrtpt  of  about  100  lines  of  his  'Nomos,* 
discovered  at  Abusir,  in  Egypt,  In  1902,  is  be- 
lieved to  be  the  oldest  Greek  writing  in  ex- 
istence, and  is  thought  to  hav<-  been  coi)ie<l  in 
the  3d  century  fl.c  It  is  in  the  Attic  tKsetic 
dialect,  display  originality  in  metre  and  re- 
counts the  defeat  of  the  Persians  at  Salami  s. 
Timotheus  was  also  remarkable  as  a  mti.sician, 
improving  his  instrument,  the  cithera,  and  dis- 
playing a  knowledge  of  harmonic  principles.  A 
collection  of  the  tngments  of  hi»  poem  are 


□THY  AND  TITUS 

to  be  found  in  Beruk's  'Poctx  I.yrici  Gra'ci  * 
Consult  also  Smvth,  H.  VV.,  'drtek  Melic 
Poets*  C\cw  York  I'XK))  ;  \\  riL'ht,  \\  .  ("  , 
'Short  History  of  Greek  Literature*  (New 
York  1907). 

TIMOTHY,  a  disciple  of  Saint  Paul:  b. 
in  Lycaonia,  .\sia  Minor,  prubalily  at  Lystra, 
of  a  (lentile  f.ither  and  Jewish  nioihrr.  His 
f.ither's  name  unknown;  his  mother's  was 
L'.iniice,  his  i;raiidmother*»  Lois.  By  his  mother 
and  grandmother  he  was  early  made  familiar 
with  the  Old  Testament  Scriptures,  and  it  seems 
likely  that  by  them  a].->o  he  wa=;  first  instructed 
in  the  Christian  faith,  wlii>  b  liuy  h.id  probably 
been  won  over  to  on  S.utu  rani's  first  mission- 
ary visit  to  Lystra.  while  Timothy  was  still  very 
young.  When  Saint  Paul,  along  with  Silas,  vis- 
ited Lystra  on  his  second  mis.sionary  journey, 
seven  years  after  the  first,  Timothy  became  an 
active  fellow-worker  with  the  apo.stle,  and  he 
accompanied  him  and  Silas  in  the  further  course 
of  their  mission.  Timothy  accomp.niii  d  Pan!  to 
Philippi  and  Bercea;  hni  be  is  not  mcniioned  as 
being  wi'.h  Tanl  al  Thrssalonica,  which  the 
apostle  visited  after  Philippi  and  l>efore  Bercea. 
lie  was  then  left  in  the  la-'t  mentioned  city  alone, 
but  rejoined  Paul  at  Athens,  from  which  city  he 
was  sent  back  to  Thcssalonica.  After  remaittinft 
there  some  time  he  once  more  joined  hi-,  master 
at  Corinth.  No  mrtln  r  nicnlion  is  made  of 
Timotliy  till  at  least  five  years  later,  v.ben  he 
is^  found  with  Paul  at  Ephesus  on  his  ilnrd 
missionarv  journey.  From  Ephesus  he  was  sent 
along  with  Erastus  into  Macedonia  and  Achaia 
to  prepare  the  churdics  there  for  the  vi«t  that 
Paul  tiimsclf  was  meditating-  (Acts  xix,  22). 
Timothy  met  the  iipoille  aj^.iin  in  Macedonia, 
and  was  amonj^'  those  who  piccedcd  him  on  hi^ 
journey  to  Jerusalem.  VVc  lose  sight  of  him 
for  the  next  two  or  three  years;  but  he  appears 
at  Rome  with  Paul  at  the  time  whai  the  epistles 
to  die  Colossians,  Philippians  and  Philemon 
were  written.  From  the  third  verse  of  the  first 
chapter  (Ji  the  first  cpisilc  to  Timothy  we  learn 
that    Timothy  on    one    ocrii^Hin    left  at 

F.phcsuii  when  Paul  went  into  Maceduitia.  and 
it  is  supposed  that  this  was  after  Paul  had  been 
released  f  mm  the  confinement  in  whirh  he  was 
placed  when  he  wa«  sent  to  Rome  irom  Jertl- 
salcm.  Tradidon  makes  Timothy  the  first 
bishop  of  Ephesus.  He  ts  ,««iid  to  have  been 
roartyn  :I  1-.   ili.-   -ii.;!!  •  f   I'v  rriiii.i:,  or  .N'erva. 

TIMOTHY  AND  TITUS.  Epistles  to. 
Pavtoral  Epitlct,  The  two  letters  which  pur- 
port to  have  been  written  bjr  the  Apostle  Paul 
to  bb  young  friend  and  assistant  Ttmothv  and 

the  letter  which  in  the  same  war  {nirporis  to 
have  been  written  to  his  fellow-worker  litus 
are  commonlv  called  from  the  nature  of  their 
contents  the  ''i^astoral  Epistles."  They  sustain 
so  many  resemblances  to  each  other  that  U  H 
siniplest  and  most  helpful  to  treat  them  as  a 
grottp,  as,  indeed,  is  commonly  done. 

Arguments  as  to  Paul's  Authorship. —  Be- 
fore touching  on  their  contents  and  sij^nificance, 
it  is  best  to  take  nii  the  mnch  debated  problem 
of  their  authorship.  External  evidence  in 
favor  of  Paul's  having  written  them,  consist- 
ing of  quotations  and  citations  by  name,  is 
abundant  from  the  earlies'  times,  going  back, 
in  fact,  to  Polycarp  and  Ignatius  (before  120), 
if  not  to  Clement  of  Rome  (95).  The  one  case 
of  rejection,  that  hy  Mareion»  is  plattsihly  ex- 
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plained  on  the  ground  of  antaKonism  to  the 
doctrines  taii^t.  This  strung  attestation  caused 
thein  to  be  unhcsitattnglv  accrpted  as  from 
Paul  down  to  about  the  ncK'inninp  of  the  last 

CcntUiy,  fmt  siiuT  that  time  s>'.iticlv  any  peiiit 
in  New  ToiaiiHin  cniui^tii  lia?  Itch  moio 
ci>ti>lanllv  aiul  strciMioii>.lv  ilispiiud,  iiti'l  ;«l 
present  there  is  no  point  on  which  critics  wl.u 
deserve  censidcration  are  more  evenly  divided. 
(1)  The  first  objection  to  he  noted  is  that 
these  letters  cannot  he  from  raid's  pen  because 
the  drcttiiisianccs  implied  do  not  i^Kree  with 
the  conditiofis  otherwise  known  to  have  existed 
at  any  time  in  the  apostle's  life.  It  is  admitted 
on  all  sides  that  there  is  no  period  described 
in  Acts  into  which  these  Icticis  fii,  Imi  the 
latest  criticism,  under  the  inllucncc  of  Har- 
nack,  holds  that  Acts  was  written  hct'i  rc  the 
end  of  Paul's  imprisonment  at  Uoroe  and,  if  so, 
it  is  as  legitimate  to  hold  that  he  was  released 
as  that  he  was  put  to  death  soon  after  the 
time  reached  in  the  story  of  Acts.  This  re- 
lease is  rendered  plausible  by  the  facts  that 
there  was  no  charge  against  htm  on  which  he 
could  have  l>een  fairly  condemned  (rf  Arts 
xx\i,  ^2>  ;  that  Paul  ccrlauiK  not  only  liupi-d 
tiiti  cxpeclcd  release  (Phil,  i,  25;  Philemon  22)  ; 
and  that  what  ancient  tradition  exists  on  the 
subject  is  to  the  etTcct  that  he  visited  Spain 
as  he  earlier  intended,  which  would  imply  re- 
lease from  his  first  imprisonment.  The  ques- 
tion of  the  genuineness  of  these  letters  must 
be  settled  apart  from  this  point.  (2)  Another 
argument  against  the  Pauline  authorship  is  that 
the  vocabulary',  the  formation  of  the  sentences 
and  the  way  m  which  thev  arc  related  i  •  t  .n  h 
other  vary  Irrci'oncilalilv  from  Paul's  aikuwwl- 
cdi^cd  writings.  A  ditTcr<i;cc  <in  th<  -e  [I  'ltits 
must  certainU'  l)e  ler  .jnired,  hut  when  we  con- 
sider the  dittcrei!  f  the  topics  discussed,  the 
lapse  of  time,  which,  if  not  more  than  five 
years  since  the  composition  of  PluUppians, 
might  have  brought  many  new  ctrctimstances 
to  influenre  language,  and  the  possible  freedom 
with  which  Paul's  amanuensis  may  h.n\.c  rr 
produced  what  he  pave  out,  it  is  held  !>•.  in.itiy 
critics  of  acutencss  and  siandinK  that  the  dif- 
fei dices  m.iv  lie  harmoni/erl  with  Pauline  au- 
thorship li  is  iiilire'-tiii;;  to  note  in  this  rela- 
tion that  it  has  lately  liecn  iirv:cd  that  the 
language  and  StyUt  of  the  ^Pastorah"  approach 

in  many  points  those  of  Luke  and  that,  as  it  is 
said  in  2  Timothv  that  he  was  Paul's  only 

companion  when  tnat  letter  was  written,  it  is 
presum.-it)le  that  he  put  that  letter  on  paper,  and 
if  so.  almost  certainh  the  other  two,  a  f.ict 
which  wt)uld  tar  to  explain  the  ditTerences 
under  consideration.  It  f-  al'-  )  to  tr  tnkrn 
into  account  that  the  peculiarities  of  vocabu- 
lary and  stvle  are  equallv,  if  not  more,  diffi* 
ctilt  to  explain  on  toe  theory  that  the  letters 
were  fabricated^  in  direct  imitation  of  Paul's 
genuine  letters,  since  such  a  literary  artist  would 
naturally  have  avoided  such  striking  deviations 
frnm  Paul's  previous  us.ilc  .tre  re<i>£mi'ed 
\'<  exist  (3)  It  IS  alsii  nrt'oi  that  the  doc- 
trmal  content  of  these  Kpi-^tlcs  is  incon'^istrnt 
with  Paul's  teachini,;  in  other  letter>,  and  it 
should  l>e  recof-nized  that  a  difTcrenrc  at  least 
in  the  form  of  presentation  of  truth  actually 
rxikts.  But  when  it  is  taken  into  account  that 
ihr  f»ppMnenis  of  Pauline  authorship  cmnmonlv 
b(>ld  that  these  letters  were  written  f»v  a  *Paid- 
iitikt,*  prubaMy  by  a  disdplc  who  fdt  that  he 


was  merely  reprodudng  his  ntastcr's  ideas,  U 

must  also  be  rccogniacd,  as  it  gcncraDy  ii^ 
that  no  doctrinal  contradiction  or  essential  tA> 
consistency  exists  between  the  two  types  of 
teaching.    When  the  valuations  in  Paul  >  prr 
mentation  of  his  theological  views  in  his  jc- 
ktKiw  lcdged  l^pistles,  a>  in  1  Thcssaloiiiani,  Gala- 
tiaiis,  1  Corinthians  and  Colossiaus,  arc  ukcn 
into  acojunt,  it  should  ctjually  Ikt  rccoennc<l 
that  in  the  circumstances  presupposed  in  ibat 
Epistles  Paul  might  have  given  the  teacluiu 
which  stands  in  ucm.  ^(4)  It  is  also  insisted 
that  the  conditions  whidi  are  implied  as  ex« 
isting  in  the  churches,  alike  as  to  heresies  ar.d 
as  to  church  Rovcrnmcnt,  require  a  later  dale 
than  can  fall  in  the  lifetime  of  Paul     But  i;  i» 
atiswercd  that  the  government  of  the  churchr» 
is  Ity  no  means  so  ad\anced  as  i>  sunictimo 
asserted,  and  that  there  is  no  f;rouud  for  deny- 
ing that  this  stage  of  ecclesiastical  devcla^OBCBt 
and  also  such  a  prevalence  of  error  as  is  im- 
plied,  might  have  been  reached  by  the  year  tS. 
(5)  It  is  also  objected  that  the  tone  of  thoc 
letters  is  more  formal  and  distant  than  it  is  in 
the  other  Epistles,  though  thev  were  sent  lo 
churches;  that  directions  arc  k'iven  to  Timothy 
which  arc  uiinatiual,  a>.  in  rel.ition  to  alTairs  it 
l-]phesus  when  Paul  had  himself  just  bren  oo 
the  ground,  as  is  implied  in   1   Timothy,  or 
when  he  urRcs  his  leaving  his  work  imtne- 
dialely,  as  in  2  Timothy,  and  that  it  is  incon- 
ceivable that  Paul  should  have  addressed  Tim* 
oihy  as  a  youth  and  a  wealdini^.  In  answer  it 
is  argued  that  the  letters,  espeoallv  1  Tiroodqr 
and  Titus,  were  in  reality  'open  letters.*  i»- 
tendcd  to  be  read  to  the  churches  at  Fphcsu* 
and  in  Crete;  that   1  Tinmihv  i.       docs  not 
imply   that    Paul   had  hnn-i  .t    1-ei  i.    latciv  at 
Kphcsus  I  that  as  Timothy  might  be  unavotdaSlv 
delayed  in  leavldg  at  Paul's  rcfioest.  directians 
might  well  be  given  to  apply  in  case  of  sack 
hindrance;  diat  it  is  not  unnatural  that  PaaL 
who  years  before  had  called  himself  *lbe 
ased."  should  still  think  of  Timothy  as  a  vootK 
i:    iKitik,'   .1    tiiii    iiiu  I  mill,  i;    characteriNtu"  : 
I  Ideiiy  men  lo  think  oi  men  «>i  the  next  gcr.erj- 
tion  as  more  youthful  than   thev   really  are; 
and  that  it  is  by  no  means  unreasonable  to 
hold   that    Timothy   may   have    needed  the 
strengthening  and  heancninK  of  the  appeals  ia 
these  letters,  as  Paul  the  strouK  may  personal^ 
have  been  especially  drawn  to  him  by  the  vciy 
traits  which  would  show  as  weakness  when  he 
had  lo  live  his  own  independent  life  as  a  ch-.irch 
leader.    It   is  aKo   tt>   be   noted   that  aliot^ 
every   one   of   these   pi  ints    tells   as  struoghr 
ak'ainst  the  siipiK>?ition  of  fabric. irion.  since  I 
laliricator  would    naiurallv   avoiil    these  diS- 
cultics,  .Tnd.  in  particular,  would  nut  have  in- 
serted anvthiuR  which  might  seen  to  fcAcct 
discreditably  upon  Timothy. 

Ciiticid  CoadntaL—  So  far  aa  the  ahnee 
contentions  are  concerned,  it  may  rcaaonMiv 
be  held  that  neither  side  ha.<  advanced  <leci<i<f 
ar«\tments,  but  that,  while  the  character  of  'he 
letters  docs  not  ilemonstraie  Paul's  authorthir 
"ti  the  other  hand,  the  letters  have  nor  >K»fT: 
pmved  to  l>e  In'  another  hand.  Perhaps  « 
vhotild  also  be  remarked  (hat  many  critics  whs 
do  not  accept  Pauline  authorship  for  the  Ictwn 
as  they  now  Stand  find  themselves  ohli||cd  a* 
recogniie  that  many  of  the  historical  notirta 
especially  in  2  Tisnolhy.  are  gcimiiiclT  PanBae 
Variow  atKa^s  have  heca  mada  lo 
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these  fragments  could  have  been  woven  into 
doaiments  otherwise  fabricated,  but  thus  far  all 
attcnpts  to  give  a  plausible  explanatiun  uf  such 
an  unparalleled  titerary  phenomenon  have  failed, 
anrl  it  is  to  be  rccotjnized  that,  in  view  of 
tht  aikiiow  Icd«cd  relationship  of  these  letters 
to  each  other,  any  attestation  of  one,  as  this 
of  2  Timothv,  in  some  sense  attests  them  all. 
In  the  end  the  decision  of  the  problem  of  the 
senuineaess  of  these  letters  will  probably  be 
loitnd  to  depend  on  the  weight  tu  be  given  to 
thdr  acceptance  and  attestation  by  the  early 
Church,  and  it  may  be  said  to  ht  trnc  to-day 
as  it  was  in  the  time  of  the  Muratnrian  FraR- 
rruiii  (pt-rliaps  175):  "An  Epistle  to  Titus 
ami  twii  to  Timu'ihy,  written  out  of  persunal 
feeling  and  regard,  are  still  honored  in  the 
respect  of  the  Catholic  Church  in  the  arrange- 
ment of  ecclesiastical  discipline' 

Occasion  and  Order  of  Epistles.— If  not 
Pauline,  critics  hold  that  these  letters  were 
worked  up  to  confirm  the  traditional  views  of 
the  Church  against  errorists  of  the  authnr'-; 
own  time,  many  hohlinR  that  2  Timothy  was 
fir-t  composed  on  the  basis  of  tieiuiiiitly  Paul- 
ine memoranda,  so  to  speak,  ami  <  n  this  theory, 
aldiougfa  much  later  dates  h:.\L  r  mctimes  been 
suggested,  thty  could  hardly  have  been  written 
after  100  or  before  80,  while  the  place  of  com- 
p<'sition  would  be  absolutely  indefinite.  If  ac- 
cepted as  urilien  by  Paul,  all  is  much  clearer. 

1  Timothy  was  wntiLn  to  Timothy  at  Ephesus 
to  strengthen  him  in  his  position  as  represent- 
ative of  Paul  in  the  superintcnJcno'  of  the 
churches,  probably  in  6s  or  66;  Titus  was 
written  bresumafbly  soon  after  to  Titus,  who 
was  in  Crete  in  a  position  similar  to  Timothy's, 
to  advise  and  confirm  him  in  his  work;  and 

2  Timothy  was  sent  perhaps  in  67  from  the 
prison  in  Rome  where  I'aul  lay  chained  and 
facing  death  not  remotely,  to  express  to  Timo- 
thy bis  thoughts  in  view  of  this  situation,  and 
to  urge  him  to  oome  to  Rome  as  sooo  as 
possible. 

Value.— If  Aese  epistles  are  not  genmne 

Pauline  letters,  they  yet  have  a  certain  value 
as  testi I'yinj,'  to  the  rondtiioiis  in  the  Church 
during  the  last  cirr:iil<  s  i.f  the  1st  century  in 
regard  to  both  erroneous  thought  and  needed 
methods  of  administration.  If  genuine,  they 
have  a  much  greater  value  still  as  setting  forth 
the  last  thott^ts  of  the  fn'eat  Apostle  in  refer- 
ence to  dangerous  errors  of  the  time  and  the 
importance  of  both  right  thinking  and  right 
iiviug,  and,  above  all,  his  thoughts  in  view  of 
death,  constituting  what  we  might  call  his  last 
will  and  testament  for  the  benefit,  not  of  Tim- 
othy alone,  but  of  the  Church  universal. 

Bibliography.—  Findlay.  G.  G.,  'Additional 
Essay  in  Sabatier's  Apostle  PauP  (Sth  ed., 
1003);  Moffatt,  James.  'Introduction  to  the 
Literature  of  (he  New  Testament*  (1911); 
Scott,  Kohrri,  'The  Pauline  Epistles>  (1009); 
Shaw,  R  1),  'The  Pauline  Epistles'  (l'X)3): 
Zahn,  Theodor,  'Introduction  to  the  New 
Testament'  (Eng.  trans.,  VoL  I,  1909). 

David  F^tbr  Estrs, 
Professor  of  ATm  Testament  Interpretation, 
Colgate  Vtiivrrsity 

TIMOTHY.  Sec  Grasses  in  the  United 
Statbs. 

TIMROD,  Henry,  American  poet :  b. 
Charleston.  b   C,  8  Dec.  1829;  d.  Columbia, 


—TIMUR  mi 

S.  C.  6  Oct.  1867.  After  study  at  the  Univer- 
sity of  Georgia  and  some  legal  educatioti,  hr 
was  for  a  time  a  tutor,  at  the  ouibre.ik  of  the 
("ivil  War  became  war  correspondent  of  the 
Charleston  Merewy,  and  in  1864  was  made  as- 
sistant editor  of  the  South  Carotinian  at  Colum- 
Ilia.  The  destruction  of  Columliia  by  Shcrtnnit 
was  the  ruin  of  his  occupation,  and  bis  subM.- 
quf  nt  career  w  as  unfortunate.  Just  previous  to 
the  war-time,  Timrod  and  P.  H.  Hayne  (<|  v.) 
were  brilliant  members  of  that  Southern  literary 
coterie  in  which  W.  G.  Simms  was  the  most 
prominent.  In  1860  a  small  volume  of  his 
po<  rns  apjK-ared.  birt  with  little  rccoRuition 
IVine  under  unfavorable  conditions.  Timrod's 
poelr>'  has  many  excellent  qualities,  and  in  some 
cases  attains  real  elevation.  Among  his  best 
pieces  arc  'At  Magnolia  Cemetery';  'Charles- 
ton* and  'The  Cotton  Boll.'  A  memorial  to 
htm  was  placed  in  Washington  square.  Charles- 
ton, in  I'Wl.  His  verse  was  collected  and  pub- 
lished, with  a  biographical  sketch,  by  Hayne 
in  1S7.5.  An  edition,  with  memoir,  in  18'W.  was 
followed  in  l'A)l  by  the  so-called  memorial 
edition. 

TIMUQUOMAN  FAMILY,  a  group  of 
American  Indians  formerly  occupying  central 
and  northern  Florida.  In  1527  —  when  first 
known  to  the  Spaniards  —  these  Indians  had 
some  50  settlements  along  the  Saint  John's 
River.  There  were  five  original  tribes  speaUdng 
as  many  dialects.  Wars  of  other  tribes  and  the 
inroads  of  the  English  from  Carolina  gradu- 
ally reduced  tiie  tribes  in  numbers,  and  they 
fled  to  Volusia  County,  at  the  headwater  of  the 
Saint  John's.  The  territory  thus  abandoned  was 
afterward  occupied  by  the  Semiaoles  (q.v.). 

TIMUR,  te  moor'  (TIMUR  BEG,  TIMUR 
LENG»  TAMERLANE,  the  latter  a  corrup- 
tion of  Timur  LenK.'Timur  the  Lame"),  Mon- 
gol conqueror:  b.  Kesh.  near  Samarcand,  about 
1336 ;  d.  Otrar,  17  Feb.  1405.  He  was  a  descend- 
ant of  GeiiKhis  Khan  and  became  chief  of  his 
tribe  in  1370.  having  previously  rei^nied  jointly 
for  some  years  with  his  brother-in-law,  llusj.nn, 
of  whom  he  became  jealous  and  whom  he  put 
to  death,  after  defeating  him  in  a  short  civil 
war.  He  established  a  firm  government  in  bis 
dominions  and  then  embarked  on  his  career  of 
conquest.  He  subdued  Persia  and  the  whole  of 
central  Asia  from  the  Great  Wall  of  Clnna  to 
Moscow,  and  in  1398  invaded  India,  which  he 
mastered  from  the  Indus  to  the  mouth  of  the 
Ganges.  His  cruelty  knew  no  bounds.  On  one 
occasion,  it  is  recorded,  he  massacred  lOQyQOO 
prisoners,  while  On  the  banks  of  the  Gwiges  he 
was  called  by  the  etnperor  of  the  East  and 
other  princes  to  aid  in  repelling  the  Turks 
under  Baja/el.  He  wrested  Syria  from  the 
Mamelukes  on  his  return  jounu  v,  overran  the 
sultan's  dominions  with  his  \  army  and  on20 
June  1402  met  Bafaaet  on  the  plain  of  Angor^ 
routed  hb  immense  army  and  took  him  pris- 
oner. In  1404  be  bek;ati  preparations  for  an 
expedition  into  China,  .ind  larly  in  1405  began 
ill!  advance  which  was  >to])ped  Ijv  his  death. 
Timur,  however,  was  not  a  mere  barbarian.  He 
was  an  able  administrator,  with  many  states- 
manlike tiaits,  a  patron  of  science  and  art  and 
is  also  reputed  to  have  been  an  author,  thou|{h 
on  dubious  evidi  ncc  Cfnisult  Howorth.  'His- 
tory of  the  Mutiguls';  Jean  de  Bee,  'TambUF" 
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TIN 


Iain'  (l.'yVi;  Eng.  trans..  1595);  Malcolm.  «Hi$- 
tor>'  of  Persia.' 

TIN,  a  har^  whiter  ductile  metal,  obtained 

by  smelting^  tin-stone  or  cassiterite  —  so-called 

from  ihc  Cassiti-ridti,  island-  frciri  hich  it 
was  hr>t  lirnuK'ht  into  I'urupc.in  i:i.iikt-i>  Tin 
appears  lo  have  b  i  ii  kruiun  in  the  time  i  f 
MoM's;  and  at  a  somewhat  later  period  in  Jew- 
ish hisiorj-  it  was  hrouKht  by  the  ships  of  Tars- 
hish  from  the  islands  east  of  the  Persian  Gttlf- 
The  Phornicians  traded  largiely  io  Ae  lia  ores 
of  Cornwall,  which  was  then,  as  now,  eelcbrmted 
for  its  mineral  wealth.  The  mottntuns  which 
separate  Galicia  from  Portupal  were  aUo  very 
productive  of  tin  in  ancient  times,  and  still  con- 
tinue iine\h.iu>tcd  The  mountains  l)etween 
Saxony  and  Bohemia  have  been  \v  roui^ht  as 
tin  niine>  tor  several  centuries  aiul  vtill  con- 
tinue productive.  Mines  of  it  occur  in  the 
PcBtnntb  of  Malacca,  in  India,  in  Chile,  in  Mex- 
ico, in  Pern,  etc.  Large  deposits  of  tin-stone 
ha\'e  been  discovered  in  Queensland,  New  Soatb 
Wales  and  Tasmania. 

Tin-stone. —  Tin-stone  or  tin  dioxide 
(SnOs)  is  the  only  ore  used  for  ohtainin^'  me- 
tallic tin  Its  clumical  composition  i-.  oxygi-n 
214  per  cent,  tin  "Sd  per  cetit  It  i>  tound  dis- 
seminated tliroughout  the  alluvium  of  valle>-s 
or  in  lode  at  considerable  depths  beneath  the 
surface ;  the  former  deposits  yield  what  is  called 
streatn-iin.  w  hile  from  tlie  latter  mine-tin  is  ob- 
tained. Tibe  first  process  to  which  the  ore  is 
subjected  is  snrindinR.  The  ground  ore  is  then 
washed,  which  renu>\t'v  the  irnpm ii!'-> :  for  the 
specitu"  Kra\;ty  i>  hi^h  that  it  t*  cas\  to  Nva?»h 
away  the  earthy  matter,  and  even  some  of  the 
foreign  metallic  ores  with  which  it  is  often 
mingled.  But  there  arc  other  bodies  so  ncarlv 
of  the  same  speci6c  gravity  o£  the  do  ore  that 
they  cannot  be  thus  icmoted.  The  ore  is  then 
roasted  in  a  reverberatory  fnrnace,  wherebv 
most  of  the  sulphur  and  arsenic  are  expelled. 
The  ore.  thus  freed  as  much  as  possible  from 
foreign  matter,  is  mixed  with  from  15  to  20  per 
cent  of  itv  weiKht  of  pulverized  anthracite  coal 
and  a  small  proportion  of  tlux,  generally  lime- 
stone, and  heated  strongly  in  a  reverbcr3tor>- 
fnmacc,  so  as  to  bring  the  whole  into  the  sute 
of  fusion  which  is  kq>t  up  with  gradually  in* 
crcasinR  tcnmctaturc  lor  about  eii^t  hours. 
The  fime  imites  widi  Ae  earthy  matters  still 
mixed  with  the  ore  and  flows  with  them  into  a 
li(|uid  sla>^.  while  the  coal  reduces  the  oxide  of 
tin  to  the  meiallic  *tate  The  reduced  tm  lalh 
by  it"-  own  we;;jlu  to  t!:c  I'Oitom,  and  is,  at  the 
end  i  f  a' <  lit  eik'ht  h  ;r-.  "i  i  out  by  tapping  a 
hob  in  the  inrnace  which  had  been  filled  with 
day 

Refining  Process.— The  dn  thus  obtained 

is  still  ver>-  impure;  it  contains  generally  iron, 
rojiper.  arsenic  and  {un^-^tcn  In  i  rder  tojuirify 
it  the  t  lock-  of  tin  are  placed  in  a  rcvi  rherator>" 
ftutia<-e  .nui  mfxirratcly  heated  to  rhi  point 
where  the  tin  melts  and  flows  into  the  refining 
banins.  while  the  greater  part  of  the  foreitm 
metab  remains  in  the  solid  statfc  The  molten 
tin  in  the  refining  basins  is  then  stirred  with 
poles  of  itreen  wood,  whence  iwtet  are  givca 
off.  and  the  metal  Is  maintained  in  a  state  of 
artifici.il  (btilb*!i  n  The  ttpT»f  parts  of  the 
eoniento  o*  the  ba^in  are  oxid  /c  d  and  removed 
from  the  Mirtacc.  while  the  greater  part  of  the 
foftifn  metals  collects  at  the  bottom.  The 


metal  is  allowed  to  partially  cool,  durinif  whidi 
process  it  separates  into  zones,  the  upper  part 
consisting  of  nearly  pure  tin,  while  the  nndcT  is 
so  impure  that  it  must  be  returned  to  the  fur- 
nace and  again  melted.  The  tipper  bgrcr  of  tin 
is  removeo  into  molds,  containmir  each  ahom 
three  hundrcdw ci^ht.  in  which  i^^  allowed  rn 
solidify;  it  is  then  sent  into  the  tnirk  :  .\s  block- 
tin,  the  purest  specimens  beint;  called  rrfinc  ]  •  r 

Characteristics.— Tin.  whrn  pure,  has  a 
fine  white  color  like  silver  but  with  a  slight 
bluish  hue,  and  when  new  ly  melted  its  briUuacy 
is  great.  It  ha*  a  slightly  disagteeaUe  ta«c 
and  emits  a  fiecuKar  smcu  when  robbed.  Its 
hardness  is  between  that  of  sold  and  trad 
Specific  gravity.  73S  It  is  very  malleable,  tin 
leaf,  or  tin-foil  as  it  is  caned,  is  afjout  on^ 
one-thousandth  part  of  an  inch  th;ck;  iXii 
it  mi^ht  be  beaten  out  into  leaves  u 
thin  again,  if  such  were  wanted  for  the 
purposes  of  art.  Its  rhictility  and  tcnac* 
ity  arc  much  inferior  to  those  of  most  of  the 
metals  known  in  early  times;  a  bar  of  tin  a 
quarter  of  an  indi  in  <fiameter  will  not  support 
a  greater  weight  than  294  pounds  T:r.  i«.  ver» 
flexible  and  produces,  while  bending,  .i  f  T-irk- 
ablc  creakini;  noise,  known  as  the  r-;  jn  * 
It  melts  at  a!>out  -l^iO'  F.  When  ctjoled  Woitiy 
it  may  be  obtained  cr>-stallizeJ  in  the  form  of  a 
rhombodial  pri>m.  By  washing  the  surface  ot  a 
mass  of  tin  with  warm  dilute  aqua  regina  it 
becomes  covered  with  a  mmibef  of  ctymahk 
which,  from  dieir  tmeonal  action  ntMm  llfltt. 
give  an  appearance  to  the  meUl  somewhat  re- 
sembling that  of  watered  silk  .\fter  a  ^hor; 
exjHjsurc  to  the  air  tin  loses  its  lustre  and  it- 
sumcs  a  erayish-black  color,  but  undergoes  no 
further  alteration.  Neither  is  it  sensibly  altered 
by  being  kept  under  water.  W  hen  cooled  to 
54*  below  zero  it  undergoes  a  trans formatisa 
into  what  is  called  *gray  tin.*  In  lUs  form 
it  is  very  brittle  and  has  lost  aU  its  meiaflk 
properties.  Wlien  tin  is  melted  in  an  open  ve«- 
sel  Its  surface  becomes  very  kxmi  covered  widi 
a  Rray  powder,  which  is  an  oxide  ot  the  rrc  iL 
If  the  heat  be  continued  the  color  of  the  powticr 
gradually  changes,  and  at  last  it  becomes  yelk>«. 

Tin  Ores.— These  are  but  two  in  aomhcr. 
tin  ore  and  tin  pyritcs,  known  respectively  hf 
the  technical  names  of  cassiterile  aad  attumMC. 
The  first  of  these  occurs  cr^rstaBised.  mad  im  a 
great  variety  of  forms,  which  may  '  d<* 
rived  from  an  octahedron  with  a  >-jua.-r  base, 
the  angle  over  the  apex  being  112'  10  The 
majority  of  the  crystals  have  the  general  agarc 
oi  a  right  square  prism,  with  four-iidr«i  p>-r^ 
mids  at  each  extremity.  They  occur  otir-n  m 
twin  form,  the  twin  crystals  fonmng  an  elbow 
The  cleavages  take  plaiGe  parallel  with  the  sidn 
of  this  prism  and  with  hcin  Its  diagonals.  The 
fr\'»t.i!s  m.ny  h^e  cle.Tved  also  parallel  to  tJac 
sides  of  the  above-name<l  oc'ahedron.  bnt  wirh 
<iiriuii!t\  The  prisms  are  sometime-  v  erts;  ilh 
sireiiked  Lustre  adamantine;  color  vanoos 
shades  of  white,  gray,  yellow,  red.  brown  and 
black;  streak  pale  gray,  in  some  varieties  pak 
hrowa;  semi-transparent,  soiuHintt  i  mhaott 
transparoM.  and  in  others  OfiMK:  brittle ;  hard- 
ness six  to  sevcit,  about  that  of  feld<|kar.  spedfic 
gravity,  6.96i  Tin  ore  presen--  •  -  li  in  a  crcj? 
variety  of  compound  or  mackJ  c'\  >tals-  It  al'<' 
occurs  reniform.    rarely   :n   UtrM'tdat  shapes 

and  massive,  with  a  graauiar  or  ootaaav 
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composition,  the  individuals  being  strongly 
coniRCtcd  and  the  fracture  uneven.  The  wood- 
tin  of  the  Cornish  mines  is  a  mere  yaneiy  of 
tin  ore.  It  is  so-called  because  of  its  resem- 
blance to  a  cross  section  of  the  trunk  of  a  tree, 
with  die  concentric  rings  of  annual  growth.  la 
color  it  is  dark  reddish  to  brown.  The  foUow- 
ing  ingredients  were  found  in  specimens  of 
ciystaliMed,  nnssive  and  wood>tin  ore:— 


CryttaUized 

Massive 

WoodHin 

Oxide  U  Ma  

OxMto  of  ism...... 

99.00 
0.25 
0.75 

9  .<!  00 
S  (K) 
0M> 

85.14 
1J.42 

1.03 

Iii  ili  grtaicsi  purity  cassilcrite  contains  noth- 
ing but  oxidv  of  tin.  Alone  it  dors  nui  melt 
before  the  blowpipe,  but  is  reducible  when  in 
contact  with  charcoal.  It  occurs  disseminated 
through  granite,  also  in  beds  and  veins,  in 
lode  mines.  It  also  occurs  in  the  beds  and  al- 
luvial deposits  of  streams  in  the  form  of  rolled 
pd)bles  and  is  extracted  In  this  shape  as 
"strcam-titi^'  by  placer  works  and  dredges. 
The  variety  called  wood-tm  has  hiiherlo  been 
found  o:ily  in  ihesc  repositories,  but  is  occasion- 
ally found  in  pockets  in  rock  formations.  Tin 
pyrites  (Cu*S.FcS.SnS).'th«  otber  ore  of  tin, 
occurs  massive,  with  a  grannbr  conmosition; 
f racture  uneven,  imperfectly  ronchtwdal ;  lustre 
mctallii-;  color  steel-gray,  inclining  to  yellow; 
Slreak  bhtek;  opaque;  brittle;  hardness  about 
that  C)t  lliior-spar;  --pccilic  gravit>',  4  35.  Be- 
fore the  blowpipe  sulphur  is  driven  oti  and  the 
mineral  melts  into  a  blackish  scoria,  without 
3riekiiag  a  metallic  button.  It  is  soluble  in 
nitro-nutriatic  acid,  with  precipitation  of  part 
of  the  sulphur.  It  contains  from  14  to  30  per 
cent  of  tin.  It  is  found  at  Saint  Agnes  in  Corn- 
wall, in  Sa.xoiiy  a:id  in  Bolivia  and  in  V  irginia, 
Idaho  and  .Montana  in  the  United  States- 
Production.—  The  world's  production  of 
tin  in  the  calendar  year  1916  amounted  to  133,- 
360  short  tons.  Of  this  total.  49.130  tons 
Cabout  36  per  cent)  came  from  the  Federated 
Malay  Slates;  23,50Q  tons  from  Bolivia;  14,- 
000  tons  from  Bane.i.  Dntdi  East  Indies;  9,400 
tons  from  Sinm  ;  S.4(K)  tons  tiotii  China;  5,980 
tons  from  .\u-trali.i:  5,680  tons  from  Nigeria; 
5,500  tons  from  Bilhton  and  Singkep.  Dutch 
Hast  Indies ;  5,260  tons  from  Cornwall,  Eng- 
land; 4,900  tons  from  the  British  Protected 
MaL-iy  States;  2,100  tons  from  the  Union  of 
South  Africa;  and  1,5<X)  tons  from  all  other 
countries.  .-Xbout  33.00U  lon^  were  lode  tin  — 
from  Bolivia,  Cornwall.  South  Atrial  and 
Australia  —  and  the  remainder  from  placer 
workings.  The  total  is  10,870  tons  less  than 
for  1913,  just  preceding  the  war.  Incomdete 
figures  indicate  tiiat  the  outpttt  for  1917  is 
abotrt  2.000  tons  more  than  for  1916.  in  spite 
ot  the  serious  decrease  of  nearly  5.000  tons 
from  the  l  ederatcd  Malay  States;  a  condition 
resulting  from  an  increase  of  5,800  tons  in 
the  output  of  Bolivia.  Altlioiigh  the  complete 
blockade  of  Germany  left  that  nation's  usual 
consomptton,  amounting  tu  21,000  tons  annually, 
free  upon  the  market,  the  price  of  tin  rose 
enormoii'-Iy  during  191/  —  from  44.19  cents  per 

Kund  in  January  to  8'..^'  n  nts  per  pound  in 
sccmbcr.   These  hgures  arc  to  be  compared 


with  an  averaere  price  of  ahoat  44  cerits  per 

po^und  for  the  \cars  immediately  prcccdint;  the 
war.  During  the  tir.st  years  of  tlie  coiiUiel  the 
price  tell  below  31  ecnts. 

The  contnbuiton  of  the  United  States  to 
the  1916  total  was  about  1  H)  short  tons,  derived 
almost  entirely  from  Ala.ska,  and  chiefly  the 
prodtict  of  dredges  operating  in  the  York  dis- 
trict, in  the  westi  rn  part  of  the  Seward  Penin- 
sula. The  output  of  this  district  was  162  tons 
of  "stream  tin*  estimated  to  average  (V)  per 
cent  of  metallic  tin.  Nearly  two-thirds  of  the 
whole  Alaskan  output  was  sent  to  Singapore 
to  be  smelted  and  refined.  The  United  States 
output  for  1917^  was  but  90  tons.  Nearly  all 
of  the  production  is  from  placer  workings, 
the  one  lode  mine  worked  being  the  Los!  River 
mine,  in  Alaska.  The  other  tin  protfncinij  lo- 
calities in  the  United  States  are  in  Lander  and 
Humboldt  ronntics,  Nevada;  the  Blaek  Hills 
in  Pennington  Count)*  South  Dakota ;  tiear 
Lincolnton  in  North  Carolina;  near  Gaffney, 
South  Carolinaj^  and  In  the  Franklin  Moun- 
tains, nortii  of  El  Paso,  Texas.  In  all  of  these 
localities  the  ore  is  cassitcritc.  This  ore  has 
been  found  in  small  quantities  also  in  the  Te- 
mescal  Alountains  of  California,  near  Corona 
—  a  deposit  which  produced  135  tons  of  tin  in 
1890-91 ;  in  Virginia,  in  Rockbridfrc  and  NelsOQ 
counties;  in  Washington,  at  Silver  Hill,  near 
Spokane;  in  Maine,  at  Winslow,  and  several 
other  localities;  and  in  New  Hampshire,  at 
Jackson.  Wood-tin  has  been  found  in  the  go!d«- 
bearing  gravel  of  Panther  Creek,  Idalio;  and 
in  the  Bier  Prirkly  Pear  Creek  district  of  Mon- 
tana. There  was  in  1916  but  one  smelter  in 
the  United  States  handling  tin  ores,  the  plant 
of  the  American  Smelting  and  Refining  Com- 
pany at  Perth  Amboy,  N.  J.  Its  capacity  is 
about  14,000  tons  of  tin  per  year  and  it  works 
almost  solely  upon  Bolivian  concentrates  Be- 
fore the  war  r»  large  percentage  of  the  Bolivian 
tin  concentr.ites  was  sent  to  (iertnany  for  Smelt- 
ing. With  the  cessation  of  this  service  a  large 
smelting  plant  was  built  in  Chile  and  another 
plant  erected  in  the  United  States. 

In  1917  nere  was  imported  into  United 
States  for  consumption  a  total  of  77.9.fih  short 
tons  of  metallic  tin,  haxiuj^  an  aKVre^ate  vahie 
of  $68,60.^, 4,V J.  Thus  it  appears  that  the  Lfnited 
States  eonsum*  d  nearly  57  per  cent  of  the  en- 
tire world's  output  of  tin  for  the  year. 

Uses.— The  j^rindpal  use  of  tin  in  the 
United  States  is  m  Ae  firodoction  of  tin-plate 
for  the  manufacture  of  tinware  and  of  tcme- 
plate  for  roofing  and  building  purposes.  In 
tenie-plate  the  tin  used  to  plate  the  iron  sheets 
earries  a  percentage  of  lead.  Tin  is  used  also 
in  the  nianufaetnre  of  cheap  mirror'-,  the  "sil 
vering^  compound  consisting  of  an  amalgam  of 
tin  atid  mercury.  It  is  also  tised  largely  in  the 
technical  arts  in  various  alloys;  as  in  Britan- 
nia metal,  type  metal,  solder,  pewter,  bell  metal 
and  '■r\Trr;l  livur'.'es. 

Bibliography.  -  Charleton,  A.  G.,  *Tin: 
C-hief  Metnoas  of  Mining,  Dressinc  and  Smelt- 
ing* (1884):  Fawns.  S..  *Tin  Deposits  of  the 
World'  (1905);  Hess,  F.  L..  and  F...  <BibUog- 
raphy  of  the  Geology  and  Mineralogy  of  Tin* 
(Washington  1912);  Neumann,  B..  *Dtc  Me- 
talle»  (1904);  Rcssing.  A..  <Geschichtc  der 
Metalle*  (1901).  For  general  .statistics  and 
industrial  information  eonsnlt  'The  Mineral 
Industry >  (annually;  New  York). 
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TIN  HORN  WAK— TINCKBK 


TIN  HORN  WAR.  See  Uitimi  Staibb, 

Thk  W'aks  nr  rnr. 

TIN-MOUTH,  a  fish.  See  Crappie. 
TIN  PLATV,  Mimiictere  of.  The  mann- 

farture  nf  tin  pl;itc  WaS  probably  bcKiin  in 
Holuniia,  alHUit  ibt-  beginning  of  the  16ib  cen- 
tury, and  was  first  altfmptc<l  in  England  hIkjui 
1670.  The  early  crude  methods  consisted  of 
ihe  simple  expedient  of  dipping  the  plates  of 
iron  into  a  vat  of  molten  tin  and  allowing  the 
surplus  metal  to  drain  off.  In  1865  Mr.  More- 
wood^  of  South  Wales  Kiipland,  invented  a 
machine  which  gave  tin  plate  inanuiaciuic  its 
start,  vrcatly  rcdiiciiiR  the  cost  of  production. 
At  the  surface  of  the  pot  he  placed  a  pair  of 
steel  rods  which  seized  the  plate  as  it  came  up 
and  rolled  off  the  superfluous  tin;  thus  Icavinir 
the  coating  of  the  plate  smooth  and  even. 
Since  then  many  improvements  have  been  made 
in  the  methods  of  manufacture,  making  the 
product  m  ite  -  it\  iccable  an<l  re(lu>  in^;  materi- 
ally the  manuiaciiiriiiK  expenses.  The  modern 
method  is  as  follows : 

After  the  t<ars  of  steel  have  reached  the 
rolling  mill  they  arc  first  cut  into  accurate 
lengths,  then  placed  in  the  sheet-mill  furnace, 
brought  to  a  cneny-red  heat,  taken  out  in  pairs 
and  given  three  <>r  four  p.issi  s  through  rough- 
ing rolls,  each  l)ar  lu-ing  led  throneh  sidrwisc 
and  rt)lled  singly.  After  ci'olini,>  •1r\  .m  .li^ain 
heated,  placed  cue  upon  the  other,  and  in  pairs 
are  again  rolled.  The  doubler  then  grasps  the 
plates  at  one  end  with  a  pair  of  large  tongs  and 
brings  the  two  ends  together.  The  loose  ends 
arc  then  shorn  off  square,  anrl  tlie  fold  is  flat- 
tened by  means  of  a  powerful  press,  thus  mak- 
ing fiiur  thicknesses  or  plates,  one  end  of  each 
being  free,  the  other  still  forming  the  bend. 
The  I^ates  are  again  heated,  passed  throiq^  the 
nMffihing  rolls,  taken  by  the  doubler,  opened 
hack  to  the  bend,  and  once  more  doubled.  The 
first  1><  nd  is  smppcd  off  when  the  ends  are 
5<iu.iiecl,  thus  making  one  free  end  for  each 
sheet  ni  the  p.ick.  This  is  done  to  prevent 
buckling  and  to  insure  a  perfect  finished  plate. 
They  arc  then  heated  for  the  fourth  time, 
passed  two  or  three  limes  more  through  the 
finishing  rolls  and  are  then  ready  for  the 
pickler. 

After  the  sheets  have  been  separated  and 
examined  for  possible  flaws,  they  arc  sent  to 
the  black  pickler,  where  they  are  immersed  in 
a  strong  solution  of  acid  and  hot  water  to  re- 
move ail  dirt,  after  which  they  are  rinsed  and 
allowed  to  drain.  All  perfect  plates,  in  order 
to  make  them  sufficiently  soft  tor  general  use, 
are  sent  to  the  annealing  furnace,  which  opens 
the  pores  and  toughcn>  the  plate.  After  be- 
ing heated  there  thoroughly  for  a  period  of 
ab<-'Ut  12  hours  the  plates  arc  cfiolcd  off  and 
carried  to  the  cold  rolls  through  which  they 
are  passed  singly.  The  re-squarer  then  trims 
the  four  edges  and  restacks  the  plates  in  the 
annealing  box ;  they  are  again  annealed  and  put 
int<i  the  white  pirkler,  in  which  the  arid  solu- 
tion is  much  weaker  than  in  the  fir-t  liath 

Havirik,'  fi<  en  pickled  an<I  rinsed,  the  plates 
are  placed  in  water  Ix^tshes;  immersed  in  a 
bath  of  melted  pahn-oil;  placed  in  a  pot  con- 
taining molten  tin  and  lead;  and  finally  dipped 
Into  another  pot  of  tin  nf  lower  temi>eratnre 

than  the  previous  one  Kn  m  the  tintii'i  '  pot 
they  are  put  into  the  grease  pot,  the  thickness 


of  the  coating  being  determined  by  the  knflh 

of  time  thev  remain  therein  .Xfier  roohm 
they  are  cleaned  hv  passing  through  bran  MM 
dust.  This  completes  the  process  and  the 
arc  ready  for  the  market. 

According  to  the  census  of  19QS  dbere 
in  the  United  States  J6  esublishments  engateH 
in  the  inamifarttire  of  tin  plate.  empk^o4 
$10,813.2.1*)  capita!  and  4.>^7  persons;  pa«-trc 
$2,.WJ,070  for  \sages  and  $.U.J7.\7I4  for  traie- 
rials;  and  li.iving  an  a^^nregate  output  \Alssed 
at  $J5,28.?.3()0.  The  business  has  largely  as- 
creased  since,  and  the  present  method  of  fisrar- 
ing  the  production  is  ny  boxes.  Of  then*  tht 
production  in  1914  was  20,271,683.  191 «;  22.9?- 
437,  1916  26,079.094  and  1017  32.?«'*.V/7  Tbr 
tremendous  increase,  due  to  war  -Tders.  c»r>- 
not  be  maintained  unless  there  is  an  incTe.i><  .3 
the  pnuiuction  of  tin,  which  is  ti  r  .  ritr-crd. 

Consult  Louis,  H,  'MeMlh  .  i  Tir' 
(1911):  Schnabel.  C.  'Handbook  of  Metal- 
lurgy* (2d  ed..  2  rch^  London  1905-(V). 

TIN  WBDDINO.   See  Wmuse  Am- 

ViiltSARtES. 

TINAMOU,  a  South  American  garar-t«r4. 
the  Crypiurt,  called  "partridge"  by  Eur<<peia 
colonists  because  of  its  superficial  bkcne»«  m 
thf>se  birds,  but  structurally  occupyjni:  a  iJ:j- 
tinct  place,  the  determinatioo  of  which  km 
greatly  puzzled  ornithologists.  The  >  tew  new 
prevails  that  they  are  a  *very  distinct 

of  birds,  which  though  not  to  be  removed 'fr  

the  CarinatcP  present  so  much  resemblance  tr 
the  Ratita-  as  to  indicate  them  to  be  the 
of  union  Ijciween  those  two  great  dil ' 
Many  genera  and  species  are  known  in 
South  America  ana  two  or  three  focm 
northward  into  Mexico.  They  ruy  m 
from  that  of  a  qoail  to  a  gninea  nen. 
head  is  small,  neck  slender,  bill  elontrated 
plumage  close  and  inconspicuous.  usii.,;K  bro 
ish  or  bluish,  with  few  ornamental  marking 
The  wings  arc  short  and  rounded,  and  tbe  ad 
so  short  and  soft  as  in  some  species  to  ^ 
absent  altogether.  Some  of  them  inhahit  f< 
and  others  .more  oiien  comtry,  and 
little  skill  or  courage  in  avoiding  the  grrr;  or 
escaping  capture.  Their  llcsh  is  delicTc.us  Tbrw 
nest  uiKJu  the  ground  and  la\  vtr>  remarks  e 
<t,-gs,  since  the  shell  "looks  as  if  it  were  cf 
hiu'hly  burnished  metal  or  glazed  porcrian.  pv«> 
sen  ting  also  various  colors,  whidi  seca  lo  W 
constant  m  die  particttbr  spedea,  from  pale 
primrose  to  sage-green,  or  light  indigo,  or  ♦  - 
chocolate  brown  to  pink-orange.*  The  txrr  -hu 
the  male  alone  incubates  tbe  eggs  is  one  r 
manv  ratitc  characteristics  of  this  antiqne  aid 
curiniis  t;roup  of  birds.  Consult  \c 
'Dictionary  of  Birds'  (New  York  189b> 
will  be  found  many  references  to 
thorities 

TINCAL,  or  TINKAI^a  common  . 
name  for  borax  (q.v.)  in  tbe  crude  state. 

TINCKBR,  Mary  Agnes.  American  no»r 
ist:  h  Ellsw(nth.  >Ie ,  IS   lulv  1.S3J.     In  *ar- 
earlier  days  she  taught  in  a  komao  Catlfe^ 
(tarochial  school  and  from  1873  tO  1887  llTtd  n 
Italv     Her  best  known  novel  is  *i 


aldini's  Niece*  (1878);  others  are  *By 
TitM>r>  /imt\>  «Th.  tmm»\        .k^  l'. 


Tiber*  (1881):  *TheJ«»«l 
(1^):  (Atiron*  (1885);  « 


in   the  Lmw 
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TINCTURE,  :»(  pharmacy,  an  alcoholic 
solution  of  sfjmc  medicinal  "iiibstnnrc.  prfT  'Td 
by  digestion,  maceration  or  percolation,  li  may 
be  a  solution  of  some  rhtmical  clement  as 
iodine,  of  some  single  chemical  compound  as 
cbtoride  of  iron,  or  a  solution  of  that  part  of 
some  plant  which  will  dissolve  in  thesolvent 
used:  example,  tincture  of  cindiona  banc.  Sim- 
ple tinctures  arc  those  obtained  from  a  sinplc 
drup,  compound  tinctures  from  many.  The 
solvents  {menstrua)  are  various;  pure  alcohol, 
mixtures  of  alcohol  and  water  or  of  alcohol 
and  ether,  alcoboKc  solutions  containing  am- 
monia, etc 

TINDAL,  Matthew,  English  controversial- 
ist: b.  Beer  Ferris,  in  Uevomhire,  about  1653; 
d.  16  Aug.  1733.  He  was  sraduated  from 
Lincoln  College,  Oxford,  in  to76,  in  1678  was 

elected  a  Fellow  of  All  Souls*  College,  and 
afterward  became  a  Doctor  of  Civil  Law,  and 
an  advocate  of  Doctor's  Commons.  In  the 
rcign  of  James  11  he  turned  Roman  Catholic, 
liUt  in  168S  returned  to  the  Church  of  England. 
Jle  published  several  pieces,  political  and  theo- 
logical, among  which  were,  a  'Letter  to  the 
Clergymen  of  the  two  Universities,  on  the  sub- 
ject of  the  Trinity  and  Athanasian  Creed,*  and 
a  treatise,  "The  RiKhls  of  the  Christian  Church 
asserted  against  Priests'  (17lX)).  This  work 
excited  a  sensation  among  the  high  church 
clergy,  who  attacked  it  with  great  vigor.  Tindal 
pubUsned  two  defenses  of  it.  which  the  House 
of  Commons  ordered  to  be  burned  by  the  com- 
mon hangman,  with  the  original  treatise.  In 
1730  he  published  his  'Christianity  as  Old  as 
(he  Creation,  or  the  Gospel  a  Republication  of  the 
Ivcligion  of  Nature,*  in  which  his  olijcrt  was ' 
lo  snow  that  there  cannot  be  any  revelation 
distinct  from  the  internal  revelation  of  the  law 
of  nature  in  the  hearts  of  mankind.  This  de- 
istical  or  rationalist  woric  — by  which  his  name 
is  chiefly  known —  received  a  great  many 
answers. 

TINDALL,  or  TYNDALE,  WilUara,  Eng- 
lish reformer  and  translator  of  the  Bible:  h. 
near  W  elsh  borders,  about  1490;  d.  Vilvoordcn, 

Belgium,  6  .\ug.  15.V).  fie  entered  the  Uinver- 
sity  of  Oxford  in  1510,  and  was  gradualid  \n 
1512.  He  subsequently  went  to  Canibrulue, 
where  he  resided  till  1521,  and  about  this  latter 
date  became  tutor  to  the  children  of  Sir  John 
Walsh,  a  landed  gentleman  in  Gloucestershire. 
Ht  preached  with  great  acceptance  in  the  neigh- 
l,(,TlK>od,  but  soon  got  into  trouble  owing  to  his 
unorthodox  views.  In  l.=«23  he  went  to  London, 
\\  here  he  came  under  the  inthience  of  Luther's 
teaching.  It  was  at  this  time  that  he  began 
tiis  translation  of  tlie  New  Testament,  but  find- 
ing it  unsafe  to  carry  out  such  a  work  in  Eng- 
land, he  went  to  Hamburg  in  1524,  and  immedi- 
ately afterward  to  Luther  at  Wittenberg,  where 
lie  remained  till  .April  1.^25.  During  this  time 
tic  was  proceeding  with  his  translation,  with  the 
assistance  of  one  William  Roy,  and  the  printing 
of  it  was  begun  at  t  l  n.  in  1525.  A.  Roman 
Catholic  clergyman,  John  Cochhcus,  came  to 
Icnow  of  this,  and  obtained  an  injunction  order- 
ing  the  stoppage  of  the  work,  whereupon  Tin- 
dall  went  to  Worms  and  had  the  work  printed 
there.  It  was  smuggled  into  ("-ngland  in  1526, 
aind  at  once  Archbishop  Warhani  and  I'.ishup 
TunStall  took  the  lead  in  seizing  and  liuinui;^ 

copies.  Attempts  were  also  made  to  get  hold 


.TIMBIDA 

of  Tindall,  but  he  fled  to  Marburg,  where  he 

enjoyed  the  protection  of  the  landgrave  of 
Hrssc.     Here  he  became  a  Zwinglian  in  htS 
attitude  on  the  Kucharist,  and  published  some 
ot  his  most  important  original  works,  including 
The  Parable  of  the  Wicked  Mammon'  (  1528)  ; 
<The   Obedience  of   a   Christian   .Man,*  and 
*How  Christian  Rulers  Ought  to  Govern'  (1528), 
and  «Thc  Practyse  of  Prelates*  (1530).  He 
also  engaged  in  a  vigoitjus  polemic  with  Sir 
Thomas  More.    From  Marburg  he  went  to  the 
Netherlands,  and  for  several  years  resided  in 
Antwerp,  but  toward  1533  left  the  city  for  a 
time,  owing  to  Henry  VIII's  efforts  to  scire 
him.    In  1535  he  was  captured  at  .Antwerp  by 
the  imperial  officers,  assisted  by  an  English 
Roman  Catholic  student  named  Phillips  who 
nrofessrd  to  adopt  his  reforming  opinions.  Hc 
was  lodged  in  the  stale  prison  at  V'ilvoorden, 
near  Brussels,  and  despite  some  otTorts  to  save 
him.  made  by  Cromwell  and  others,  he  was 
tried  for  heresy,  condemned,  degraded  from 
holy  orders,  then  strangled  and  his  body  burned. 
A  fragment  of  the  interrupted  Cologne  print  of 
his  \r  .v  Testament  translation  is  in  the  British 
Museum,  and  there  are  two  extant  copies  of 
the  first  edition  of  his  complete  New  Testa- 
ment (1.525),  one  (practically  complete)  in  the 
Baptist  College,  Bristol,  the  other  (incomplete) 
in  Saint  Paul's  Cathedral.    A  revised  edition 
was  issued  by  him  at  Antwerp  in  1534,  and  a 
further  revision  in  the  following  year.  His 
translation  of  the  Pentateuch  appeared  at  Mar- 
burg in  152<K10,  and  that  of  Jonah  at  Antwerp 
in  1531 ;  a  copy  of  each  is  in  the  British  Mu- 
seum.  TindalTs  translation  is  of  much  import- 
ance in  the  history  of  the  EngUsh  style  and 
^iglish  Uterature,  and  formed  the  basis,  as  far 
as  It  went,  of  the  Authorized  Vernon  of  nearly 
a  century  later.  There  is  an  edition  of  Tindall  s 
original  works  by  the  Parker  Society  (3  vols., 
lK48-^0).    t  onsiilt  Dcmaus,  'Life  of  WiUiam 
Tuulall'    (18.%);   Price.   I.    M..   <AnCeStiy  o£ 
Our  1-n^'l^h  Bible'  (Phila  VW). 

TINDER,  a  drv  substance  that  readily  ig- 
nite>  frotn  a  >park ;  before  the  introduction 
of  friction  matches,  it  was  in  common  use  as  a 
means  of  starting  a  fire.  It  consisted  usually 
of  charred  linen  which  caupht  the  spark  from 
a  flint  and  steel ;  since  the  under  did  not  flame, 
the  fire  was  started  by  touching  a  match  dipped 
in  sulphur  to  the  ignited  tinder.  Tinder-boxes 
were  bo.vcs  in  which  tindi  r  was  kept  ready  for 
use;  they  were  usually  provided  with  a  Hint 
and  steel,  the  latter  often  fastened  to  the  cover 
of  the  box  in  such  a  manner  that  the  flint 
when  struck  against  it  sent  sparks  into  the 
tinder  within.  ^'German  tinder"  or  amadou  con- 
sisted of  the  more  solid  portioits  of  certain 
fungi,  mainly  tree-growing  polyfores,  prepared 
by  iKtiling  in  water  and  drving.  Sometimes 
saltpetre,  or  even  a  little  gunpowder,  is  added. 
Amadou  has  been  used  to  stop  bleeding  and 
also  in  surgery  as  a  support  and  for  pressure 
and  protection.  "Spanish  tinder*  was  a  stuff 
prepared  from  the  pubescence  of  Ae  flower- 
ncads,  stems  and  Irave-v  of  globe-thistle.  The 
use  of  the  word  tinder  has  been  extended  to 
denote  afiy  substance  easily  faiflamnable. 

TINEID^flJ,  a  family  of  moths,  prominently 

represented  by  several  small  species  whose  cat- 
crpillar_>  are  di-^truitive  lo  woolen  fabrics,  furs 
ana  various  stored  products.    See  Clothes- 
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moth;  Floi'r  and  Meal  IiiaBcrs;  Gmiii  In- 
sects; Moths,  etc. 

TINGLEY,  KatlMrineb  Amcrieaw  Uwoso- 
phist:  b.  Newburyport,  Mass.,  6  July  1852. 
She  married  P.  B.  TinRlc>'  in  1889    She  was 

for  some  years  an  .issi^fani  to  W.  Q  JtidRe, 
who  with  H.  F.  Blavatsky  were  active  in  ts- 
taMisliiii^;  thcosophy  as  a  philosophy  an<l  re- 
ligion ai!(!  on  his  death  she  founded.  18  Fe!> 
1898,  a  tu  w  branch  called  the  Universal 
Brotherhood  and  Tbeosophtcal  Society,  which 
has  branches  in  many  cities  and  countries  and 
headquarters  at  Point  Loma,  Cal.  She  has 
edited  Century  Path  for  a  number  of  years 
and  has  written  *Thc  Mysteries  of  the  Heart 
I^ctnnc'  (1002);  'Nose^av  of  Kverlastinsrs* 
(191.*);  *Theosophy  and  S  rn-  of  the  Vital 
Problems  of  the  Day'  (1915).  Sec  Thbosophy. 

TINOCBRA8,  t1-n6s'e-r»s.  a  senns  of 

mammals  now  extinct,  found  in  the  Eocene  of 
Wyoming  (Brtdper  beds)  and  representing  the 

order  /'iu\in:M  TI:i  individuals  were  all 
larvae,  si  .me  of  thctn  luMrlv  ecpialing  the  ele- 
phants, and  (htTered  little  from.  if.  indecdi  thcy 
were  not  identical  with,  L  mlallu-rium. 

TINOS,  te'nos.  or  TENDS,  te'nos.  Greece, 
an  isl.tr.d  in  the  monarchy  of  the  Cyclades.  im- 
medi.itily  -outhcast  of  Andros  It  is  18  miles 
U  iiK'  l'\  ei^ht  miles  broad  and  has  an  area  of 
81  square  miles.  It  is  traversed  liy  lii^h  niottii- 
tains,  the  terraced  slopes  of  whicli  yieUI  wine, 
wheat,  melons.  &g%  et&  Marble  and  silk  goods 
are  the  chief  exports.  Tenos  or  Hagios  Niko- 
hos,  the  chief  town,  on  the  south  coast,  is  the 
sec  of  a  Roman  Catholic  bishop,  has  two  Ro- 
man Catholic  churches  anti  a  small  barhor. 
North  of  the  town  is  the  white  niarMe  church 
of  Pcnais'ia  EvaUKclistria,  a  lattiinis  pilgrim  re- 
.<>ort.  Kxcavations  in  1902  uu  ihc  site  of  ancient 
Tenus  revealed  ronatns  of  the  temple  of  Posei- 
don. Tenos  was  prominent  in  the  wars  with  the 
Persians  and  daring  the  Grcdc  Revclutioa 
1821-27.   Pop  12,000. 

'  TINTKRN  ABBEY,  England,  a  ruin  of 
unrivaled  iH-auty  in  Monmouthshire,  on  the  W  ye, 
eight  miles  south  of  Monmoutli  it  was 
ftjundcd  in  ll.U  bv  the  Cistercian  m  sik-  -  ilie 
church  in  12ti7.  U  is  well  preserved  and  is  a 
noble  specimen  of  the  transition  from  Early 
English  to  the  Decorated.  The  open  work  of 
the  windows  is  one  of  its  chief  beauties.  Under 
Henn,-  \"I11  iht  .iM^ry  was  dismantled  and  its 
lands  bcbiovved  iipi  ii  (he  earl  of  W  orcester. 

T INTERN  ABBEY,  'Lines  Composed  a 
Few  Miles  al>uvc  Tintcm  Abbey,  on  Kcvisitiug 
the  Banks  of  the  Wye  during  a  Tour,  luly  13. 

1708'  a  reflective  pocm  in  159  lines  of  Mank- 
\er^e,  by  W  illi.im  \Vords\\ortli,  wa.s  composed  in 
17')^.  and  was  puMidied  that  s.ime  >i.ii  in  the 
famous  volumi  uititled  'Lyrical  Ballads  '  The 
clumsy  title  has  lonj,;  -incc  been  >liorten«.d  \>\  the 
public  to  'Tintcrn  .\!  '  ev  in  itself  misleading, 
since  the  poem  has  noJuus  >  do  uith  the  abbey, 
which  is  used  kimpl^-  to  identify  the  landscape 
that  serves  as  a  basis  for  the  poet'k  reflections. 
Wotdsworth  bad  visited  the  region  alone  and 
on  fool  in  V'!};  up-iii  hi*  second  vImi,  five 
M.irv  later,  he  leialK  the  tii-l  and  *omp.irfs  his 
((iliiiv;  f'^r  ii.itnre  .i(  lh.it  tune  with  \\li,it  it  in 
t  lli>  tlu  tne  til  K'<  n<  ral  i-  thr  inter-relaiii  iii 

between  nature  and  the  spirit  of  man.  each  as 
an  iiitrrpreter  and  revealer  of  the  other:  the 


contemplation  of  nature  gives  an  insight  into 
the  invisible  world  that  comprehends  both  na- 
ture and  man;  nature  has  the  power  to  throw 
light  upon  the  mystery  of  human  liic{  she  oa 
console  and  sustain;  man's  own  emotional  ca- 

Prriences,  in  turn,  reveal  and  intcrynt  ttatan. 
rimaiity  reflective,  *Ttnteni  Abbey*  is  at  the 
same  time  in'tiivtlv  subjective,  and  hence  i*  al- 
most as  l\ricai  in  essence  as  Wordsworth's  ♦*>•- 
called  '()<le  on  Immortality,*  with  the  ideas  of 
which  it  has  mttch  in  common.  The  two  in 
both  thouKbl  and  .ire  Wordsworth's  great- 

est poems ;  each  complements  the  other .  ^r..'. 
taken  together  they  form  the  lucuj  cIojjuu^ 
the  Wordsworthian  faith  and  doctrine.  The 
Pbtmrism  that  informs  the  *CMe.*  thoagh 
less  fundamental  to  *Tinlcrn  Abbey/  yct  eolen 
the  latter  throughout. 

The  poet  (listink'tiislies  three  succe^sire 
periods  in  his  attitude  toward  nature:  his  frsr. 
and  merely  animal  delight,  grows  into  a  s<-f>- 
suous  appreciation  of  natural  beauty,  and  this 
in  turn  hnally  develops  into  a  moral  and  coiv 
tempbiive  attitnde  and  brings  the  "ptnlosopbic 
mind*  that  Identifies  nature,  man  and  God 
(compare  'The  Prelude,*  Book  ^^I1.  finet 
340- .^56)  Perhaps  none  of  the  ideas  in  the 
poem,  taken  singly,  w  as  new  to  the  w  orld  .  but 
certainly  never  before  ha<l  thcy  l»cen  fu5ed  into 
a  whole  and  «taied  with  such  impretsiTeom 
and  splendor  as  the  utterance  of  one  great  per- 
sonality The  style  of  the  poem,  though  it  on- 
deniably  drops  imvard  the  end  in  the  poet's  ad- 
dress to  his  sister,  is  in  the  main  superb  Here 
is  Wordsworth's  'gratid  manner.^  as  m  ±t 
•Ode,*  no  less  appropriate  and  perfect  m  n* 
way  than  the  beautiful  simplicity  of  hi*  '  Mi- 
chael *  (q.v.).  No  other  of  his  poems  contami 
so  many  of  bis  most  felicitous  Kncs^  such  ai 

*tho  itiil.  Kid  |,^]ff{5  iMMaSSibSiei       «l  kMhM 

And  low", 
'aanuo  Mvw  did  tattay  the  bmit  tJmx  loMd  tar  ' 

Its  faith  in  the  entire  beneficence  of  naivt 
is  of  course  the  obvioiu  weakness  of  the  peen 

considered  philo>ophically.  How  i.ir  I'hh  crr.- 
tnry  theories  and  discoveries  ha\t  inv.iUdatc^; 
il^  ti.iihing  c.iniiot  he  <lisCii->-ed  hiie  It  a 
doubtful  whether  the  average  reader  is  at  a£ 
affected  by  Wordsworth's  failure  to  see  tbc 
other  side  of  nature,  by  his  lack  of  tacweabc 
vision.  Here  he  speaks  sunply  a*  a  icer;  aad 
the  passage  in  which  he  declares  Ins  sense  of  tkt 
Power  *whose  dwelling  is  the  light  of  settiaf 
suns"  is  pi  rhaps  as  mi-viiik;  and  Mil  lime  a?  ir.« 
in  the  wliule  r.iiiKC  of  1  n^li^h  p<<etry.  as  iroics- 
par.iMf.  .It  Kast  in  st>U,  a.s  an> thing  in  Sfaike*- 
pcarc  or  Sheilc>.  Whether  con>.idcrcd  as  iIk 
self-rcvcaUng  utterance  of  a  k'reat  pcrsonja:^ 
or  as  ilie  statement  of  a  doctrine  that  has  tm- 
tiK  n  I  iy  influenced  the  coarse  of  modrm  poenc 
thought,  or  simply  as  an  example  of  magm&ccK 
dictiou.  *Timttn  Abbey'  has  a  pcrmaacnt  fLct 
among  the  supreme  achicvenenu  ol  mudcia 
poctr>'. 

IIariox  Tvckul 

TINTGRKTTG,  t*n-t6-ret'tdi  Jacopo 
busti,  son  of  a  dyer  (Italian.  Hntorr).  wbeace 

Ills  uviial  surname.  Italian  painter:  b  Venice.  1^ 
Sept  I.sl8;  d  there,  M  May  1>04  He  »»»  i 
pupil  of  Titi.tn.  tut  was  >oon  dismis>rd  bv  h.- 
master,  perhaps  through  fear  of  rivalnr.  He 
thereupon  worked  witnuat  •  master,  tMiag  i* 
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bis  ideal  in  paiiUinR  a  union  of  the  design  of 
Mirhelan^Io  with  the  coloring  of  Titian.  He 
Tainted  with  such  extraordinary  facility  and  ra- 
pidit)-  as  to  gain  the  epithet  "II  Furiosn.»  An- 
nibalc  Carracci   said  that  he  was  arctitr.is 
cfjual  to  Titian,  often  inferior  to  Tint  irc  no  Ik- 
trcuci  Scripture  subjects  in  :i  ptrfu  n.uiiral- 
i>tir  spirit,  hut  at  times  this  became  decidedly 
coarse.      Kuskin    estimates    Tintoretto  very 
lu(j^,  and  place*  him  animig  the  ft^rcme 
jointers.   The  sfreater  nnmtier  of  his  woilcs 
are  td  Iic  fomid  in  liis  native  city,  and  of  these 
lilt  iull<i\vin^'  may  he  named:    In  the  Palace 
of  the  nov:es :  '  I'aradisc, '  the  larKesl  uil-panit- 
ing  in  the  world,  with  a  very  large  number  of 
figures;  *The  Delivery  of  the  Doge's  Insignia 
to  Niccold  da  Ponte'i  *  Recapture  of  Zara*; 
'Forge  of  Vtilcan* ;  ^Ifercuty  yUlk  the  Graces^ ; 
'Minerva  driving  back  Mars';  'Descent  from 
the  Cross'  ;  etc.  In  the  Academj-:  'Saint  Mark 
descending  to   the   Rescue  of   a  Condemned 
Christian  Slave'  ;  ".Adoration  of  the  Kinds'  ;  etc. 
In  the  church  of  Madonna  dell"  Orio:  *The  Last 
Jii(lL;mcnt '  ;  '.Adoration  of  the  Golden  Calf; 
'.Miracle  of  Saint  .'\gnes,>  and  'Preseotatiofl  in 
the  Temple.*    The  USiu  gallery  at  Florence 
contains  sonre  of  Ws  works,  tncluditip:  'Ahra- 
ham's  Sarrifirr'   ami  a   'Nfarriagc  at  Cana'; 
and  the  I'itli  r.il.nc  tnr-jtains  among  others,  a 
"Dcscrnt  fritm  the  Cri  >s';  '  \'u!crin  wiili  \  t-iiiis 
and  Cupid,*  and  a  'Madonna.'    The  Prado 
Mttseitm  at  Madrid  is  ridi  in  works  by  Tinto- 
retto, amoitg  theffl  being  many  portraits;  and 
others  are  to  be  seen  in  the  National  Gallery 
at    London    ('.'saint    Gcorpe    Destroying  the 
Dragon';    'Christ   Washing  the   Feet  of  His 
Ihsciples ' ) .  Berlin,  I  irc-d<  n,  Vienna,  Paris,  etc. 
Consult  Kuskin,  'Stones  of  Venice';  'Modern 
Painters';  etc.;   Osier,    "Tintoretto*  (1879); 
Steams,   'Jacopo  RobustiV(1895) ;  and  the 
*Lives*   by  Bonsusan   (1907)  and  Pbtlipps 
(1911). 

TINWORTH,  George.  EngUsh  sculptor: 
b.  London,  PIngland,  5  Nov.  1843.  He  was  the 
son  of  a  wheelwright  and  iu  his  father's  shop 
began  the  practice  of  wood  carving.    In  1861 

nc  1(  (ik  lessons  in  an  art  school  at  Lambelh  and 
111  \UA  entered  the  FxiO'd  .'\cademy  mIkkiIs. 
After  exhibiting  figures  and  groups  of  figure^ 
at  the  koyal  Academy,  he  cjbiaincd  an  appoint- 
ment in  the  Doulton  art  pottery  (1867).  The 
productions  by  which  he  became  famous  were 
mainly  terra-cotta  panels  with  groups  of  figures 
in  high  relief  illustrating  scents  from  sacred 
history,  which  combine  originality  of  design, 
with  draniaiic  ertecti vincss  and  devoiil  feeling. 
His  mobi  important  work  is  the  rcrcdos  in  York 
Minster,  with  28  terra-cotta  panels. 

TIONONTAIC,  an  American  Indian  tribe 
formerlj'  residing  near  Nottawasaga  Bay,  On- 
tario, (Canada.  When  first  discov*  red  by  the 
French  in  161^  thev  were  called  the  Tobacco 
Nation,  from  tncir  hrge  fields  of  tobacco.  In 
167(\  the  remnants  of  the  tribe  joined  the  Wy- 
andottes  (q  v.). 

TIPPECANOE,  a  nickname  of  Gen.  Wil- 
liam Henry  Harrison,  given  to  him  <iti  account 
of  his  victory  in  the  battle  of  Tippecanoe 
(q.v.).  In  the  presidential  campaign  <if  IS-IO, 
which  resulted  in  the  election  of  Harrison  and 
Tyler.  "Tippecanoe  and  Tyler  tOO»  was  the 
par^  war-cry  of  the  Whigs. 


TIPPECANOE,  BatUc  of,  fought  7  Nov. 
1811  near  the  site  of  the  present  village  of 
Battle  Ground,  on  the  Tippecanoe  River,  in 
Tippecanoe  County,  Ind.,  between  about  900 
.Americans  under  William  Henr>-  Harrison 
(q  v.),  who  was  then  governor  of  the  Territory 
of^  Indiana  and  a  force  of  Indians  nominally 
under  "the  Prophet."  brother  oi  Tecumseh 
(q.v.),  but  actually  conunandcd  by  three  diiefs, 
Stone  Eater,  White  Loon  and  Winnemac.  The 
Indians  were  estimated  by  Harrison  at  about 
6,000,  but  were  pr'  i>alil\  miuh  less  in  number. 
Harrison  encamped  on  the  night  of  6  November 
near  the  Indian  village  on  the  Tif^ecanoc  River 
and  while  his  men  were  asleep  in  the  early 
morning  of  the  7th  die  Indians  fell  upon  them 
with  great  fury  and  were  only  defeated  and 
driven  frtjm  the  held  aiier  several  hours  of 
desperate  fighting,  in  which  the  whites  lust 
about  18S  in  killed  and  wounded,  the  loss  of  the 
Indians  being  unknown,  though  tlicy  left  40 
dead  on  the  field.  The  village  was  found  on  the 
8th  deserted  and  was  burned  by  Harrison's 
men.  For  reasons  of  prudence  Harrison  then 
fell  back  to  Vinccnncs.  Consult  Pirtle,  'The 
B.ittlc  of  Tippcr:ino,>  (1«)00),  No.  15  of  tile 
"I'ilson  Club  Pul)lications." 

TIPPERARY,  tip-e-ra'ri,  IrJ.md.  a  town 
and  the  cuiinty-seat  of  the  famous  county  of 
Tipperary  in  Munstcr.  The  town  is  situated  42 
miles  northwest  of  Cork  and  110  miles  south- 
west of  Dublin.  It  has  a  large  grammar  school, 
several  religions  sdiools  and  bntter  and  pro- 

\isioii  markets. 

TIPPLE,  Ezra  Squiar*  American  Metho- 
dist Episcopal  clerg>man:  h,  Camden,  \.  Y., 
23  Jan.  1861.  He  was  graduated  at  Syracuse 
University  in  1884,  took  his  Ph.D.  there  in 
1886  and  was  graduated  at  Drew  Theological 
Seminary  in  1887.  He  served  as  a  pastor  in 
New  York  in  1887-1'^0,\  when  he  became  pro- 
fessor of  practical  theology  at  Drew  Theologi- 
cal Seminary.  Since  1912  he  lus  been  president 
of  that  institution.  He  is  a  trustee  of  Syra- 
cuse University  and  is  author  of  'The  Heart  of 
Asbury's  Journal'  (1'>U.S);  'The  Life  of  Free- 
born Garrettson'  (1^10);  ^Francis  Asbury' 
( 1">16) ;  'The  Drew  Theological  Seminary,  1«&- 
1917'  (1917),  etc. 

TIPPOO  (or  TIPU)  SAHIB,  tl-poo'  sa'- 
hlb,  sultan  of  Mysore:  b.  19  Snv.  1749;  d. 
Seringapatam,  Mysore  4  May  1799.  He  was 
the  son  of  Hjrder  All  Khan,  whom  he  succeeded 

in  1782.  During  the  operations  uf  the  I'nglish 
Hoops  under  Cierural  Malbtws  in  Malabar,  he 
checked  the  advance  of  the  British  at  Bednor, 
April  1783  and  temporarily  wrested  Mangalore 
from  its  western  invaders.  In  die  following 
autumn  he  was  compelled  to  surrender  this 
province  to  Great  Britain.  In  1784  he  was 
forced  to  sign  a  treaty  of  peace;  but,  con- 
tinuing to  intrigtie,  war  was  declared  against 
him  in  1790  and  in  1791  he  was  defeated  by 
Lord  Cornwallis  and  obliged  to  surrender  half 
of  his  domain  and  to  pay  33,000,000  rupees  to 
his  English  conquerors.  In  1799  be  was  sas- 
pecfcd  of  an  alliance  with  France  and  again 
defeated  by  the  British  and  their  allies,  'he 
.M.ihrattas.  He  was  killed  while  lighting  in  this 
campaign.  Consult  Bowring,  ^Haider  AH  and 
Tipu  Sultau>  (1893). 
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TIPTON.  F.tiKland,  town  in  Staffordshire, 
situated  six  mtics  northwcat  of  BirtninKham. 
li  has  coal  and  iron  aniMS,  iron  ioundrica, 
steam  boiler  and  structural  inw  works,  red  and 
whitc-lrrtd  fariorics,  cement  works  and  bfick* 
yards,   i'up.  about  32,000. 

TIPULIDS.   the   family  of  emnefliel 

(q  V 

TiKABOSCfll,  tc-ra-bos'lcc,  Girolamo, 
Italian  littTarv  l.istDi i.ni  l>.  Bergamo,  28  Dec. 
1731 ;  d.  Modciia,  3  July  1794.  He  was  edu- 
cattd  by  the  Jesuits^  attcfwilrd  joining  thdr 
order  and  was  for  manty  years  a  profe^r  in 
the  University  of  Milan.  Re  was  a  scholar  of 
iu.'<  .  hi-  >;ri  iT(  St  work  Iicing  the  'Storia  dclla 

I.  i ;!cr;iiLn.i  Italidina*  (\772-93)  in  13  volumes. 
He  also  published  'Bibliolcca  Modcncsi  '  {(^ 
vols.,  1781-Sf)).  and  'Memoric  storichc 
modcncsi'  (l7*)3-94i  He  was  librarian  to 
Francis  IIT.  -Inl-  '  t  M,  rjcnn,  from  1770. 

TIRAILLEUR,  ti  ra-ly  r,  a  nkinnisher, 
sharii-luxjicr ;  the  title  was  fust  ciniilo>cil  by 
the  Ftciich  in  1792,  to  denote  light-armed  troops 
thrown  uut  from  the  main  body  to  do  skirmish 
work,  feel  the  encmyi  cover  the  movement  of 
the  main  body.  etc. 

TIRASPOL,  iL-ias-poly',  Russia,  a  rivtr- 
port  in  the  govcrtimtnt  of  Cbcrson,  on  the 
Dniester,  60  miles  nurthwest  of  Odessa.  It 
possesses  Ave  churches,  tw  o  syiiagognes  and^  a 
state  bank.  One  of  its  chief  .-tttractions  is  its 
gardens.  The  principal  industries  arc  lolacco- 
ruisiii'^r  nnd  fruit  culture.  There  arc  (our  tac- 
tori>        I  some  trade  is  carried  on. 

TIR£,  the  outer  band  pkued  around  the 
felloe?  of  a  wheel,  made  in  variotis  forms,  for 

."MMial  piirp>'srs.  The  common  tire  for  a 
W.iudcii  I  ,11 1  w  lii  'l  is  made  of  iron  nr  stool 
and  serM  s  ilu-  <luiiMi'  jiiirpusc  <jf  ImMini;  lo- 
ffethcr  the  parts  of  the  wheel  and  rc&isung  wear 
m  traversing  the  ground.  The  continuous  steel 
tire  is  an  American  invention  and  consists  of 
a  flat  hoop  of  steel  usually  of  the  same  width 
and  formed  so  to  fit  over  the  felloes;  it 

is  expanded  liy  htaau^;  .iiul  pui  i  n  in  a  heated 
condition;  upon  cuuling  it  shrink',  and  iikjluly 
compresses  the  wheel.  It  i.s  further  .secured 
by  suiik-lvolts  ihrmigh  tihw  felloes.  The  wire 
w  heel  made  on  a  suspension  principle,  as  in  the 
bicvcle.  has  a  steel  felloe  with  a  concave  outer 
surface  for  holding;  a  nil>I>er  tire  or  a  pneu- 
n.atici-  tire.  Tli«'se  have  been  highly  developed  in 
the  bicycle  :"ii<l  the  automobile   («!  \  )  ; 

c.ir  whtcls  and  locomotive  wheels  of  cast  iron 
or  cast  steel  have  usually  tires  of  tou^h  wrought 
steel  shrunk  on,  so  that  the  wearing  surface 
may  be  as  durable  as  possible.  See  Rubbek 

TIREBUCK,  William  Edwards.  English 
novelist:  b.  Liverpool.  16S4.  He  was  for  some 
\cars  a  writer  on  the  staff  of  the  Liverpool 

Afait  and  the  Yorkshire  Post,  but  in  re- 
tired ft  in  t  .  ivspaprr  lifi  and  tb  -.otrd  liinisclf 
|o  WHluii;  tKUon.  His  1'i.st-kiuHvn  runtls  jn- 
cli:<]e  'Saint  Mar>iaret>  (Ifv^S);  Mkriu' 
(  l.s''l  )  .iikI  <Mi5S  Grace  of  All  Souls'  (lh'o>. 

II.  is  als4.  the  author  of  an  estimate  of  'Dante 
UabricI  Kosetti*  (18X2)  and  oi  a  later  work 
entitled' <(jreat  Minds  in  Art>  (1888),  etc. 

TIRBSIAS,  li  re'si-as.  acc<irding  to  (ireek 
mytholu^,  a  soothsayer  of  Thebes,  reputed  to 


have  been  struck  btttid  either  becam*  ^  hU 
revealed  to  men  thint^s  which  thev  oogh'  vef  • 
know,  or  because  he  had  seen  Aihcttc  *u:t 
Athene  conferred  upon  him  the  p«»wcr  lo  un  i  - 
stand  the  laiimi,»f:e  uf  l  ir-l  .  \»hii«  /.c-  -  ni  ' 
him  the  gift  of  propho.  v  av'.',  lonit  lif*  T<- 
soii  has  a  poem  on  the  subject  of  'Ttre-:. 
(li^),  who  also  figures  m  many  (Jnrk  kj(tc-.  i» 
TIRLBMONT  (Hemish.  Tk  mcn  or  Tih 
«i-h),  Belgium,  town  in  the  pnnincc  of  BrsKi" 
on  the  Gceio  Ki\er,  1!  jtiile*  c')i}»h<ast  of  I 
vain  and  2<>  miles  east  ai  \',r\-i- -i-]-^    Thrr'  irt 
two  churches  dating  from  the   12rh  cetwirj, 
Notre  Dame  du  Lac  and  that  of  Saint  Off- 
main.    Saint  Gennain  has  a  fine  ahar-«t>^ 
by  W'appci^  The  town  was  taken  "^y  tht  fVAr 
of  Marlborouph  in  1705;  on  16  Marrh  1*':  : 
was  the  scene  of  a  \  irfnry  by  the  Frf-ncb  c  '- 
ibe  Aii'^frians.  and  in  the  Knropcan  War  it 
ocaipied  bv  the  Germatis  stson  after  the  r.w.- 
break  of  the  war  in  1*>14.  remaining  in  t**  r 
hands  until  the  armistice.   Industries  iarhid* 
bre^ving  and   the   manofaetore    of  Iratbc 
woolens,  sjrtp  n"'I  CTicrrncs    pop  r7,58l, 

TIRPITZ.  Alfred  von,  Cfciman  adnnrai.  . 
Kuslrin,   1849.    Graduating  from   the  Mar 
Academy  when  only  17  years  of  age,  be 
vanced  rapidly,  and  in  1896  was  State  Srrr- 
Uiy  of  the  Navy  and  in  ISOg  Minister  ot  <  » 
of  Prussia.  In  1911  came  his  promotu-i; 
post  of  I.rrd  High  Admiral.    He  took  trn 
interest  in  ihc  development  of  the  iulnuxir.' 
and  had  immense  faith  in  this  arm  of  the  (u>- 
He   is  crcfJited   vsiih   having  oricanixrd  i". 
planned  ih.  submarine  blockad-?  of  the  Brr.v 
IsJes  ID  1915-16.    When  he  carried  h:s  p  ■• 
to  the  extent  of  sinking  unarmed  ve  s>el>,  ;rijr- 
n.uiiiK  in  the  torpcdoiim  ..f  the  l.usxtanui  • 
lit  aroused  such  indignation  in  neutrj!  cv^i 
tries  that  the  unwisdi>m  of  the  policy  ttas  39- 
parent  and  his  rcsiimation  was  arranged  i^A 
thcMish  the  asngned  reason  was  his  \\'m*k 
See  War.  EtnopcAK. 

TIRYNS,  tfrina.  Greece,   in    .■\r.:o',:v  ' 
miles  southeast  of  Myccnx,  an  ancient  ci-'.  ; 
a  rocky  height  which  formed  the  Acropc-'  • 
beneath  which  another  city  extended  a-  . 
the  plain.  The  town  was  dcstmwd  ■li'^  f 
Muffl  of  the  dtadel  and  of  the  cm:I  .p«-ar 
with  their  pointed  gates  arc  still  stan.!;r     •  - 
gcther  with  some  interior  pa^sat;,  s  or  l-  '  -•<■ 
of  similar  construction.  The  cvca\at;oT  «  ^  •- 
ducted  by  Schlicmann  in  18S4-<i5  re<^Bl:o!  - 
ihc  discovery  of  a  m.-ignifiecnt  palace,  r  «- 
prising  various  buildings  and  approociteif  i 
peristyle    The  complete  arrangement  of  pn" 
nails  and  private  apartments  is  apparer-  T: 
suit  Schliemann.  <Tiryns'  (!8S6>:  Perm'  v 
Chipicz,   'Histoire  dc  I'.Vrt  <1.-ins  TAntx/j 
(Vol  VI,  \m)  and  Baedekers 

TISCHBBTN,  ttsh-bln.  Johann  Friedr^k 
AngllSt,  German  painter  M.ie-'trichi 
d    Hcidrlbrrg.  1812.    He  studied  with  .I'-V.- 
Hciiiri  b   Tjsrhbcin   and  in   Pans   .tt'I  I 
.After  .serving  as  court  painter  in  Waldeek  ^ 
became  director  of  the  L^pa^  Acadfg  - 
l.'^OO.   He  painted  manjr  notcwonhj^  ^^rrx-- 
including  nme  of  the  princes  and  prtoceur- 
<^)range-\assau    (.\mstcrdam)    and  that 
Schiller,  which  he  finished  in  I'^VJ 

TISCHBEIN.  Johann  Hcinrich. 
painter:  h.  Haina,  J  Oct.  1722;  d.  Cas><l  ^ 
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Aug.  1789.  He  studied  under  the  court  painter 
Frecsc  in  his  native  town  and  under  Boucher. 
Van  Loo  and  VVattcau  in  Paris.  He  entered 
the  studio  of  Pinzzetta  in  Venice  1748b  re* 
turned  to  Cassel  in  1751^  was  made  court  MUtttcr 
tu  the  landgiave  and  in  1776  became  ttrector 
of  the  X<.\v  Academy.  He  painted  numerous 
portraits  and  historical  pictures,  which,  ahhou^h 
i;ot  possessing  great  strength,  wcic  considered 
among  the  host  produced  in  Germany  at  that 
period.  Among  them  may  he  mentioned  *LesS- 
inc'  (1760) ;  'Count  WaMncr  von  Freund- 
stein*    (1761);    'Augustus   and  Qeopatra* 

(176")>,  anil  '  IUli^:ari-is»  H/^^V 

TISCHBEIN,  lohann  Hcinrich  Wilhelrn, 
German  painter  and  etcher,  called  *the  Neapoh- 
tan»:  b.  Haina.  15  Feb.  1751:  d.  Eutin.  26  Juhr 
1829.  He  was  a  nephew  ot  Johann  Heinfidi 
Tisrhhcin  and  the  most  famous  of  the  Tischbein 
family.  He  studied  under  his  uncle  and  other 
relatives  and  in  Hamlmrg^  Bremen  and  Holland. 
Goethe  assisted  bim  in  gomg  to  Italy  and  it;  1787 
the  two  went  together  to  Naples,  where  Tisi  hi  i  in 
enjoyed  the  patronage  of  Sir  William  Hamil- 
ton and  from  1789  to  1799  was  Erector  of  die 

.Nradrmy.  In  18(W  he  hecame  court  painter  to 
thi  iHikc  of  Oldenburg.  The  4J  'luyls*  cele- 
brated in  Goethe's  \' mm  were  painted  hy  Tisch- 
biin  at  Eutin.  To  dilTtrcnt  pui>licaiions  he  con- 
tributed over  I.^O  etchings  and  engravines  and 
hU  paintings  include  'Conradin  of  Swatna 
Hearing  bis  Sentence'  (1784) ;  <An  Italian 
Landscape^  (1819);  a  portrait  of  Goethe,  and 
a  portrait  of  the  artist  himself.  Consult  Michel. 
*Elutle  Mographiquc  sur  Ics  Tischheins'  (1881). 

TISCHBNDORF^  tish'en-dorf,  Konstan- 
tin  von,  German  biblical  critic:  b.  Lengenfeld, 
Saxony.  18  Jan.  1815;  d.  Leipzig.  7  Dec.  1874. 
He  was  educated  at  Leipzig,  where  he  qualified 

a.s  a  lecturer  in  1840.  In  the  latter  year  he 
went  to  Paris  and  deciphered  the  "Codex 
Ephrxmi'  and  soon  afterward  he  lici^aii  to 
travel  extensively  in  Europe,  Egypt.  Sinai  and 
Palestine  in  search  of  biblical  manuscripts. 
In  1844  he  saved  from  the  flames  in  the  C^idf 
vent  of  Saint  Catharine  on  Mount  Sini^  a 
valuable  manuscript  of  the  Old  Testament,  but 
f.Tiled  to  get  possession  of  more  than  a  part 
c>\  it.  This  part  he  puMislied  in  facsimile  in 
1846  as  the  *  Codex  Fridcrico-.\uguslatuis,*  so 
named  in  honor  of  bis  patron,  the  king  of 
Saxony.  He  was  appointed  in  1845  extraordi- 
nary professor,  in  1850  ordinary  honorary 
profe-isor  ai>d  in  1859  orditiary  professor 
of  theology  and  biblical  pal.eography  at 
Leipzig.  He  again  visited  the  I-a>t  in  1853  and 
in  1859  he  made  a  third  visit  at  the  cost  of  the 
Russian  govcrnmtnt.  On  the  third  journey  to 
Sinai  he  brought  hack  the  rest  of  his  'Codex 
Friderico-Au^^ustanus,'  better  known  as  the 
*  Codex  Sinaiiicus.'  the  oldest  Greek  manu- 
script of  the  Bible,  containing  the  entire  Xcw 
Testament  and  the  Epistle  of  Baniabas,  be- 
sides much  of  the  Old  Testament.  (Sec  Codf.x 
SiNAiTict's).  A  magnificent  facsimile  edition 
was  published  in  four  volumes  at  Saint  Peters- 
burg in  1862.  In  1869  Tischendorf  was  ennobled 
by  the  emperor.  AmoiiK  his  contributions  to 
tnc  icxtual  criticsm  of  the  New  and  the  Greek 
Old  Testament  are  10  editions  between  1843 
and  1870,  the  largest  bcinir  'Monumeiita  Sacra 
Inedita:  Xova  rollertio'  (1855-70)  He  is- 
sued several  editions  of  the  Greek  New  Testa- 
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ment,  of  which  the  eighth  critical  cdilion  (two 
vols.,  1864-72)  is  of  great  importance  In  his 
*Novum  Tcstamcntum  Triglottum'   (18.M)  he 

Jrinted  together  his  Gredc  text,  the  Latin  of 
erome  and  the  German  of  Luther.  His 
'Synopsis  Evangelica*  (Sth  ed.  1854)  should 
also  he  nu  iuioiied  in  connection  with  this  part 
of  his  work.  He  edited  the  Septua|.rint  with 
critical  appendix  (18.^0;  7tli  ed,  ]>-S7 )  and  on 
the  New  Testament  apocrjpha  and  pscudepi- 
grapha  published  *De  Evangeliorum  Apocry^ 
phorum,  Origine  et  Usu'  (1851) ;  ^Acta  Apoa- 
tofomm  Apocrvpha*  (1851);  *EvangeUa 
Apocrypha*  ( bS5.^ )  ;  and  <  Apocal>'pses  Apocry- 
ph;e'  (1(S(/)).  'In  watni  wurdcn  unsere  Evan- 
gelieu  vcrfa>^t?'  (l>S<j5;  laig.  trans  )  lie  -liows 
a  strongly  conservative  tendency.  He  described 
his  travels  in  the  works  'Keise  in  den  Orient' 
(1845-46)  and  ^Aus  dem  Hciligen  Lande* 
(1862).  .  

TISHRI.  a  month  in  the  Jewish  calendar, 
the  first  of  the  dvil  year  and  the  seventh  of  the 
ecclesiastical.  It  corresponds  to  portions  of  our 

September  and  Orto'ier  ;ind  contains  the  Jewish 
Day  of  Atoiienu  nt  as  wt  11  as  the  Feast  of  Tab- 
ernacles. It  is  frequently  mentioned  in  the  Old 
Testament  and  in  1  Kings  xiii,  2  it  is  related 
that  .  .  all  the  men  of  Israel  assembled 
themselves  tmto  King  Solomon  at  the  feast  in 
the  month  Ethanim.  which  is  tho  seventh 
month*;  the  term  Ethanim,  used  instead  of 
Tishri,  signifies  streaming  rivers,  the  result  of 
the  September  floods.  The  name  tishri  occurs 
in  the  Palmyrene  inscriptions  and.  therefore, 
was  probably  not  confined  to  die  Jews. 

TISSANDIER,  te-san-de-a,  Gaston, 
French  aeronaut :  b.  Paris,  France,  21  Nov. 
lf<43.  He  was  the  inventor  of  a  dirigible  bal- 
loon in  w  hich  he  made  an  ascent  of  five  and  one* 
tliird  miles,  from  Paris  in  1875;  he  atone  surviv- 
ing of  the  'members  of  the  aeronautic  experi- 
ment. Besides  his  written  contributions  to  the 
subject  of  aeronautics  he  has  contrilmtcd  to  the 
'Library  of  Wonders*  series,  well-known  vol- 
umes on  the  subjects  of  light,  water,  coal  and 

fosvils. 

TISSERAND,  Fransois  Felix,  French  as- 
tronomer: b.  .Viiits-Saint-Georgcs.  Cotc-d'Or, 
15  Jan  1M5;  d.  Paris,  20  Oct.  1896.  He  was 
educated  at  the  fioole  Nomale  Supirieure 
and  in  1866  he  became  adjunct  professor  at 
die  Paris  Observatory.  He  took  his  doctor's 
degree  in  1868  with  a  thesis  which  was  a  liril- 
liaiit  extension  of  the  scope  of  the  method  of 
Delaunav  Me  went  to  Malacca  to  oliserve  the 
solar  eclipse  of  18  Aug.  l&yS  and  in  1873  be- 
came lUreeiM'  of  the  Obsen-otory  at  Toulotute. 
He  was  a  member  of  the  French  expeditions 
observing  the  transit  of  Venus,  in  Japan,  in 
1874  and  in  Martinirjur  in  1882.  He  was  elected 
to  the  .Academy  of  Sciences  in  IS78;  in  ]f*S3 
became  professor  of  celestial  mechanics  at 
the  Sorhonne;  and  in  18y2  was  appointed  di- 
rector of  the  Paris  Observatory.  He  made 
many  valuable  investigations  hi  the  field  of 
celestial  mechanics  and  wrote  brilliantly  on 
the  subject.  The  results  of  his  own  laln  r-  and 
that  of  others  in  this  field  are  set  foith  with 
masterly  grasp  and  simplicity  in  hi>  'Traitc  de 
rriecanique  celeste'  (4  vols.,  1886-96).  He  re- 
vised l.alande's  catalogue  and  was  editor  of 
the  Bulletin  Astronomique. 
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TISSOT,  te-sft,  Claade  Joseph.  I  rcnrh  phi- 
Insophcr :  b.  I'oiirKS  (Doubs),  36  Nov  liS(U  ;  d. 
Dijon,  7  Oct  1876^  He  translated  the  larieer 
part  of  Kant's  writings  into  French.  Among 
his  nri^riiial  works  arc  *Of  the  Beautiful,  Espe* 
ciallv  111  LilcT.mtrc'  (1830);  "Short  History 
of  rhilosopby'  (1S40);  'The  Mania  of  Sui- 
cide and  of  Kf%olt'  (18-iUj;  'rarnling  nf  the 
Land  and  Division  of  Property'  (1S42); 
•Principles  of  Morality'  (IS**):  'Catholicism 
and  Public  Instruction'  (1874  ) ;  insanity  Con- 
sidered Espcciallv  in  its  Kelaiiotti  to  Normal 
Psychology)  (1876). 

TISSOT,  James.  French  painter :  h.  N.-infcs, 
15  Oct.  ItW);  d.  Abbey  of  Bouillon.  K  Aujt. 
Vi02.  He  was  a  pupil  of  IiiK'ri"^.  studied  in 
London  wider  Seymour  Hadcn,  and  attracted 
attention  by  lus  bnlliant  ^ctures  of  fashionable 
women,  actresses  and  xrisettes,  as  in  his 
♦Promenade  in  the  Snow>  (1859).  His  series 
of  ctr!.'iu:s  'Parisian  Women'  was  very  popu- 
lar, lie  suddenly  changid  his  whole  artistic 
aim  in  life  under  the  stress  of  a  sudden  l>e- 
iia\cmcnt  and  went  to  I'alestinc  (18'A))  where 
he  studied  for  six  >ears  the  scenery  and  build- 
ings and  rural  activities  of  the  Holy  Land  for 
the  purpose  of  producing  a  set  uf  pictures  il- 
histratiog  the  life  of  Clbrist  These  paintings 
were  suosequently  reproduced  by  Lemerder  tn 
Paris  under  the  title  'La  vie  de  notre  Seigneur 
Jesus-Christ';  and  a  parallel  publication  of 
tbem  has  been  issued  in  this  country.  The 
orinuial  drawinjrs  and  paintings,  540  in  all,  are 
now  in  the  llrui  In>tiniti  of  Art.  lust  (k:- 
fore  his  death  he  began  bis  paintings  illustrat- 
ing the  Old  Testament. 

TISSUB,  III  hiohgy,  a  group  of  similar 
cells  in  an  animal  body  (or  a  plant)  which 
form  a  (btini;e  fal  ric,  having  the  same  origin 
and  ili'-charging  the  same  function.  Tissues 
arc  el.is-;:K«i  according  to  their  structure  when 
completely  devcl«^d,  in  accordance  with  their 
functions,  or  with  reference  to  their  mode  or 
origin.  A  conunon  classification  of  animal 
tissues  includes  cellular  tissue,  connective 
tissue  (q.v  ).  epithelial  tissue,  (see  EwTliE- 
lll'.M).  muscular  tissue  (see  \fusCClA«  Svs- 
TiM,  1 'kv  k:  i-M I  N  r  OK t ,  ner\e-ti>sue  (see  N'i  r- 
Voi  s  SvsM  M.  l-"\i>i  r  riox  of  Tiit  ),  etc.  Kaity 
tissue  coil'-  "\  a  meshwmk  of  vvliite 
fibrous  tissue  in  which  fat-cells  arc  imbedded. 
It  is  found  beneath  the  skin,  around  varioas 
intcraal  organs,  in  the  marrow  of  bones,  and 
elsewbere,  and  is  both  protective  and  heat* 
retaining  in  its  function.  Mucous  tissue  is 
merely  a  stage  in  the  development  of  ordinary 
ci  iint>  ii\e  n-~!u-  .\'!inniil  ti--iio,  foiirul  in  the 
giand"-,  rMiiMN'-.  of  a  luUvurk  i  t  \iry  deliratc 
Conii(  rti\e  Il^^llc.  in  \vli:i  b  while  n  lU  df  vari- 
ous siics  are  cntanL-lod.  The  cartilage  (q.v.) 
or  gristle  of  th<  joims  is  one  of  the  pnmary 
animal  tissues.  Sec  Anatomy.  CoHPABATiva; 
PuAWTS,  STtrctt'tr  or;  Bonk;  CArm.Ai:K;  His- 

TOtor.v ;  r.\»EN-CHVMA. 

TISSUE  PAPER.  Sec  pMfH;  Papm  In- 
Dl'srvv  IN  Avimi'  v 

TISZA,  Kolonan  Borosjcao  von, 

Hnnijarian  Mate^man :  h.  Gnwswardem,  1ft  IVr. 
ISVi.  (!  HuibprM,  Hunf.;ary.  23  March  I'^tJ 
He  was  educated  for  the  law.  but  emend  the 
civil  >■!  t\  \>  c  in  IS48,  and  took  a  promiiu  iit  j>.irt 
in  educational  affairs.    Although  nut  at  first 


identified  with  the  revolutionarv  movement,  the 
attempt  of  AuMria  to  control  ccele^taMical  mat- 
ters in  Hungary  in  1859  brought  him  for»^ 
as  the  leader  of  the  prty  which  stood  for 

Protestant  atitonomy.  In  1860  he  was  elected 
to  the  Hunganan  Pariiament,  where'he  opp«  srd 
the  conciliatory  measures  offered  by  the  impe- 
rial government  in  the  proposal  to  relinquish 
al'sohite  authority  and  to  vield  the  right  of  rep- 
resent.ition  to  the  Magjar  provinces,  and  stood 
resohitdv  and  persistently  for  independence. 
In  I9bl  he  succeeded  Count  TcIsIq'  as  the 
leader  of  the  Constitutional  party.  He  was 
subsequently  instrumental  in  uniting  the  mod- 
crate  Radicals  with  the  Lilteral  party,  but  was 
at  all  times  opposed  to  the  socialistic  and  agra- 
lian  demands  of  the  re\ olutionists.  In  1875  he 
was  appointed  Minister  of  the  Interior,  and 
some  months  later  became  Prime  Mmister  Mr 
resigned  his  otTice  in  18%.  but  continoed  until 
his  death  to  direct  the  affairs  of  Us  party  and 
to  oootrol  legislatioo. 

TISZA.  Stephan,  Corvr,  Hungarian  statf*- 
man:  b.  r.nd..iM^t,  1S61 ;  d.  31  Oct.  I'>1R  He 
vv.is  eilucaied  at  the  universities  of  ilerlin. 
lleidell>erg  and  Vienna  and  «'as  appointed 
to  a  post  in  the  Hungarian  Ministry  of 
the  Interior  in  1882.  He  was  elected  la 
the  Hungarian  Parliament  in  1886^  ant 
was  conspicuous  for  his  strong  soppen 
of  close  relations  with  Austria.  He  wis 
Premier  and  Minister  of  the  Interior  in  l<>rii- 
Of),  lusin;,'  his  seat  in  Parliament  at  the  same 
time  tli.it  his  ministr>-  fell.  He  was  again  ap- 
pointed Premier  10  June  1913,  and  occopwd 
that  oiVice  at  the  outbreak  of  the  ClIHipUB 
War  in  1914.  He  was  thoraiaiUy  in  ljnoail|| 
with  the  war  and  was  regarded  as  one  of  its 
chief  authors.  Growing  dissatisfaction  with 
the  continuation  of  the  war.  and  overw  hclrotnc 
d»  mands  for  siitTrage  and  oihi  r  reforms  which 
Tis/a  was  unwilling  to  grant  resultcil  in  efToni 
to  1  ring  aViout  ilic  tall  of  his  Cabinet  in  1*^17, 
and  he  resigned  IJ  May  1917.  In  19ih  be  was 
assassinatco. 

TITANIA,  according  to  Ovid,  a  name  of 
Lntona,  a  daughter  of  the  Titan  Cains. 
Shakcsi»earc  in  "Mi<lsnmmer  Night's  DtUW^* 
gives  the  name  to  the  wife  of  Oberon 

TITANIFEROUS  IRON  ORES  are 
chiefly  varieties  of  the  minerals  ihnenite.  hema- 
tite and  magnetite.   Ilmenltc  (q.v.)  is  often 

called  ''tiittic  i'fn  ore  and  i*  richer  in  titan  utt> 
tb.iii  eiilur  I't  the  others.  The  value  of  thc*c 
ores  for  f>otb  iron  and  titanium,  which  was  b>r»g 
qucsiioned,  >eenis  at  last  to  1<  estalilished  Tb.< 
remarkable  attraction  ttf  titanium  for  nitrivet: 
suggests  its  u-e  in  freeing  iron  and  steel  oi 
hlow-hiilcs,  while  titanium  stecl  is  known  in 
possess  renurfcabic  toughness  and  tenrik 
strength.   Much  excellent  work  has  hem  dnae 

by  Ro  M  in  pointing  nut  the  merits  >if  t-r  i"  -tn 
steel  .md  in  dev  eloping  processes  for  the  re  'ac- 
tion of  tiianiferous  iron  ores  The  most  itr»- 
portani  known  oecurrences  of  these  <,rr-»  arc 
in  N'onvav.  Quebec  and  the  .Ndirondack  Moun- 
tains, in  e.ich  of  which  regions  there  are  b«d» 
of  vast  extent.  These  occurrences  have  h<en 
exhaustively  described  in  papers  by  F  J.  Pofr 
and  J  T  Kemp. 

TITANITE.  a  mineral  occurring  in  m«Ts. 
clinic  crystals,  often  wedge-shaped  and  twiaael 
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having  the  compositif  •  f  calcium  silirn-tiran- 
ate.  Its  lustre  is  a<laKi.u:;i;ir  to  rcsinoii-.;  liard- 
nfss,  5  to  5  5;  sjiccific  L'ra\ity  al)OUt  3  5  I'art- 
ing  is  often  prominent,  while  prismatic  cleav- 
age is  less  distinct  Its  colors  vary  greatly. 
Dark  brown  to  black  crystals,  sometimes  sev- 
eral inches  in  diameter,  oecnr  mostly  in  lime- 
stone in  Saint  Lawrence  ronnty,  New  York, 
atnl  in  Canada.  The  varicl>  splicne  is  usually 
bright  ^jrecn  or  golden  yellow,  and  often  or  iirs 
in  gneiss  or  chloritic  schists  in  transparent  or 
translucent  twin  crystals.  Owing  to  the  high 
refractive  and  dispersive  power  of  such  crystals, 
gems  of  rare  beauty  and  inferior  to  notiebot  dn 
diamond  in  their  "play  of  colors,  may  be  cut 
from  them,  though  they  lack  durability  owing 
to  [heir  low  dcpree  of  hardness.  The  finest  of 
these  gtm  sphencs  are  from  Switzerland,  the 
Tyrol.  Delaware  County,  PcnnS(ylvania  and 
Tilly  Foster,  New  York. 

TITAHIUM.  See  Electro-chemicai,  In- 
nt_-sTRiEs :  MiNCKAL  Production  op  the  Ukitid 
States. 

TITANOSAURUS,  a  Kcnus  of  huge  saiiro- 

podous  dinosaurs     Sec  Dll.'OSAURlA, 

TITANOTHERIUM.     See  BkOMoiuE- 

TITANS*  tftanz,  «t  Greek  mylhohgy,  six 
sons  and  six  daughters  of  Uramn  ana  Gc, 

r;anicly  Occaiuis,  Koius,  Krclius,  Hyperion, 
Iapclu.s  and  Kronus ;  Thcia.  Rhea,  'I  hetnii, 
Mnemosyne,  I'liecbc  and  Teth>s.  Uranus  hav- 
ing banished  to  Tartarus  the  Hckatonchcircs 
(•the  hundred-handed*)  and  the  Cyclops,  Gaia 
called  the  Titans  to  avenge  their  brothers. 
Thty  rose  and  freed  than,  deposed  Uranus,  and 
set  Kroniis  in  hi.s  place.  Kronus  and  the  Titans 
were  in  their  turn  put  down  by  the  sons  of 
kronits  and  Khea.  n.imed  the  OUnnpii,  with  Zeus 
at  their  head,  but  not  till  after  a  long  struggle, 
in  which  Zeus  brought  to  his  aid  the  Cyclops 
and  Hekatoncheires,  whom  Kronus  had  again 
imprisoned  in  Tartarus.  Zeus  quelled  the  Titans 
with  the  lightning  given  him  by  the  Cyclops, 
hurled  them  to  Tartarus,  placing  them  under 
the  care  eif  the  Hckaioncheii  es.  'I  his  stiiurv;le, 
calieU  the  litanomaehia,  was  regarded  as  i>>ra- 
holic  of  the  conflict  ot  reason  and  order  with 
the  rude  forces  of  uature.  Consult  Majxr, 
*Dte  (liiranten  und  Titanen  in  dcr  aniikcn  Sage 
und  Knnst'  (IH87). 

TITCHENER,  tuh'en-<r,  Edward  Brad- 
ford, Amcrii  an  psyt  hiTogist :  1).  (  hiehester, 
England,  11  Jan.  In**?  He  was  graduated  from 
Oxford  in  1890,  and  afterward  studied  in  Letp- 
zig.  He  returned  to  Oxtord  as  extension  lec- 
tttrer  in  biology,  btit  was  called  to  Cornell 
L'liivcrsity,  Ithaca,  \'  Y.,  in  1892,  as  assi?;tnnt 
professor  of  ps\ rlirdouy,  and  in  18^5  became 
S.m'c  pnifcssor  iif  p'-M  holoj:y  there.  His  writ- 
iiiKs  include  'A  Primer  of  Psychology'  {18f'8); 

Experimental  Psvchology*  (1901);  'Text 
Book  of  Psychology >  (1910):  <A  Beginner's 
P«ydhology'  (191 5).  He  is  also  editor  of  the 
Ameritan  Jow  :}  ri  f'<;ycholo(jy. 

TITE,  Sir  William,  British  architect:  b. 
I  on<lon.  Feb.  1798;  d.  23  .April  1S7J.  He 
irhared  in  the  work  of  rebuilding  the  body  of 
Saint-Dtinstan-in-the-Hasl  in  181/-20;  was  en- 
gaged in  building  the  Seottish  Church  in  Regent 
square  in  1827-28;  and  was  one  of  the  de- 
signers of  the  London  and  Westminster  Bank, 


T.othhury,  in  1838.  He  rebuilt  the  Royal  Ex- 
change in  1^1-44.  a  work  which  is  considered 
his  i^reatest  achievement  as  an  arihiurt  lie 
designed  the  earlier  English  railways  siaiiuns  as 
well  as  those  on  the  line  from  Havre  to  Paris, 
l-'rance.  He  planned  the  Woking  Cemetery  in 
1853-54;  was  a  member  of  Parliament  from 
1855  until  his  death;  :  nd  was  knighted  in  1869. 
Author  of  'A  Catalogue  and  Description  of 
the  Amiqiiities  Found  in  the  Excavations  for 
(be  Koyai  Exchange'  (1848). 

TITHES,  taxes,  either  voluntaTV  or  LOU  I" 

pulsory,  consisting  of  one  tenth  nf  the  income 
taxed.  Usually  tithes  were  one-tenth  ol  the 
annual  profit  of  the  land  and  were  paid  for 
purposes  of  church  support.  The  custom  is  of 
extreme  antiqtiity.  In  Genesis  xiv,  20,  Abra- 
ham allows  a  tenth  of  the  spoils  taken  from 
four  kings  to  their  victor.  Moses  allowed 
tithes  for  the  support  of  the  T.rvitcs  nnd  for 
ser\ii."c  in  the  temple  (l  ev.  xx\ii,  and  Xuni. 
xviii).  In  77S  Chat iLni.iirne  ci^.tTiandrd  tithes 
to  be  collected  within  all  the  portions  of  the 
old  Roman  empire  over  which  he  ruled ;  this 
was  for  the  support  of  the  Christian  Church. 
These  tithes  were  by  him  allotted  to  four  dif- 
ferent uses:  one  part  was  for  the  maintenance 
of  the  edifice  of  the  church,  and  the  other  three, 
severally,  for  the  snip  rt  "f  the  bishop,  the 
clergy  and  the  poor,  tcciesiastical  tithes  were 
always  more  or  less  oppressive  in  their  opera- 
lion,'  being  unevenly  imposed^  but  after  their 
introduction  into  Great  Britain  they  were 
systematized.  They  were  first  enjoined  in 
England  in  786  and  in  794.  Offa,  king 
of  Mcrria,  pave  the  Chnrch  all  the  tithes 
of  his  kingdom,  and  this  law  was  sub- 
senncntly  made  general  for  all  England  by 
Ethehvult.  When  dioceses  Were  divided  into 
parishes  ilic  tubes  oi  each  parish  Were  allotted 
to  its  minister,  at  first  by  common  consent,  but 
afterward,  about  1200,  by  the  law  of  the  land 
in  England.  The  rn'-totn  of  pa\ing  tithes  be- 
came established  in  Germany  and  I  rant  c  about 
the  same  time,  the  ^th  centurv,  and  in  the 
Scandinavian  countries  in  the  11th  century.  At 
fjrst  the  payment  of  the  tax  was  always  in 
kind,  that  is,  in  grain,  livestock,  wool,  etc.,  and 
snch  tithes  were  known  under  three  heads, 
nair.ely,  pra?(lial,  or  those  which  arisi^  iri- 
mediately  from  the  Soil,  as  grain,  fniii>  and 
woiid,  mi\<d,  or  those  consisting  of  natural 
products  but  nurtured  bv  the  care  of  man,  as 
calves,  lambs,  eggs,  cheeses,  wool,  etc. ;  and 
personal,  or  those  arising  from  the  profits  of 
personal  Industry  as  in  the  ptirsuit  of  some  pro- 
fession, or  «nme  irrn^e  of  livelihood.  With 
reirard  to  th«ir  \aine  ut'ics  were  divided  into 
^;re;ii  and  srn.il!  ,  -reat  tithes  being  grain  and 
wood,  atid  belonging  to  the  rector,  and  sm.ill 
tithes  being  the  other  pr.xdial  tithes  with  the 
mixed  and  the  personal  tithes,  and  belonging  to 
the  vicar. 

Tithes  proved  a  source  of  great  trouble  in 
every  country  in  which  they  were  collected  and 
a  I  n^i.iin  raiisc  of  bickering  between  ihe  clcruy 
an  l  the  people.  They  have,  therefore,  been  aban- 
doned in  nc;irly  all  coniitri<  s  except  England, 
where  they  arc  still  retained.  There  they  have 
been  the  cause  of  constant  friction  between 
the  people  on  the  one  hand  and  the  officers  of 
the  law  and  the  clergy  on  the  other.  Under 
Henty  VIII,  the  owners  of  certain  great  estates 
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wtre  relieved  ul  the  diiiv  and  this  increased 
the  fecfin|[Of  ihe  tithc-paycrs  that  their  burden 
WM  an  unjust  one.  In  threc-fourtlis  of  Ireland 
it  was  found  impossible  to  collect  tithes,  for 

Jonv;  peril  ds  at  a  (irr.c,  and  the  enforcement 
of  tin  I.iv, .  especially  iti  cases  of  non-mcmhcrs 
t.f  the  ("hiirrb.  was  lu  t  infrequently  accom- 
panied by  riot  and  revolt.  Finally,  an  act  of 
commutation  was  passed  by  which  tithes 
were  assessed  in  money,  the  value  bcine  based 
on  the  average  price  oi  corn  fur  a  preceding 
term  of  years.  The  matter  has  been  the  subject 
of  flMich  tegisbtkm  bjr  Parliament,  which  iias 

Cerally  cstaMithcd  in  licti  of  ilie  old  system  a 
d  money  rent  charge  pavablc  anniiallv.  Con- 
Milt  Clarke.  H.  W.,  'Histor^  f.f  Tithes'  (WI)  ; 
Deggc.  I^-.  'The  Parson's  Counsellor  with  the 
Law  of  Tithes'  ( 1820).  and Sdden,  *History 

of  Tithes'  (  161S) 

TITHING,  an  old  English  subdivision  of 
the  p"()ula"ioii  it  ci'iisistid  of  a  company  <  f 
about  10  hous(."holds,  one  of  the  integral  parts 
of  a  hundred  (sec  Siiikk)^  who  were  regarded 
as  a  distinct  political^  division  for  some  pur- 
poses of  police  and  civil  rcguladon.  At  its  head 
was  the  tithing-man,  who  was  directly  respon- 
sible to  the  officers  of  the  Crown,  the  several 

members  of  the  titliiiig  bring  bound  for  ihc 
peaccaMc  liehavior  ot  each  other.  The  institu- 
tion of  the  tiihing  has  passed  away,  the  ti thing- 
man  has  evolved  into  the  nolicc  constable,  l»ut 
in  some  parts  of  England  Hritish  conservatism 
still  preserves  the  name  and  the  corresponding 
territorial  distinction. 

TITHING  MAN.  See  Toww  amo  Towm 

MUITINGS. 

TITHONUS,  tT-thd'nQs,  a  soo  or  nephew 

of  Laomedon,  Idng  of  Troy.  He  was  beloved 
of  Eos  (Aurora.  Morning),  who  induced  Zeus 

to  make  him  immortal  llcr  prayer  was  K'nintod 
but  she  had  nei:l(Ct>d  to  ask  for  prrpiiiial 
youth,  and  1:1  toi  e  her  lover  took  on  all  tlic 
^i^t;ns  of  extreme  a^;c.  Tithonus  prayed  to  the 
gods  to  be  relieved  of  this  "cruel  immort.ilify" 
and  wv»  fflctamorphused  into  a  grasshopper. 
Tmny«on  has  written  a  remarkable  poem, 
*Tithoiuis.'  un  this  mythological  incident. 

TITIAN  (Ttzi.sNo  Vecfjxi).  the  greatest 
painter  of  the  N'cnciian  school  and  one  of  the 
world's  greatest  ^aimers :  b.  Pic  ve  in  Cadorc, 
a  district  in  the  Vcnt;ian  or  Cariuc  Alps,  1477: 
d.  Venice,  27  Auit.  1576,  He  was  the  son  01 
Gregorio  di  Conte  VecelH,  a  descendant  of  an 

atuirnt  fanvly  at.d  a  man  of  SOne^ttOtf  in  his 
pro\ituc.  It  was  the  cu-tom  of  this  family  to 
tolldw  arms  or  the  law.  but  y  uii^'  Tttian 
shoMed  such  gmius  for  art  tlial  al  ihi  age  of 
nine  or  10  he  was  sent  to  Venice  to  learn  p.iitit- 
ing.  He  studied  under  Cienlilc  liellim  and 
afterward  with  Giovanni  Ikllini  and  tlun  at- 
tached himself  to  Giorgione.  who  was  the  idol 
of  the  day.  Kfaster  snd  pupd  worked  toRcttier 
CD  the  ojitside  frtsrti;s  for  the  new  F<>ndaco 
dei  Tedtschi.  the  exchatikje  of  the  dirman  mer- 
chanI^  in  \'i.iri  <  A  fu  r  ( i|.  ir^Lom '■.  Niiddi  n 
death  by  the  pLguc  in  1510.  Titian  i  nmiili  tn! 
several  of  hi>  master's  w<>rk^  Tui \r., - 
ture«  of  this  period  show  much  smnlanty  tu 
(Viorgimte's  and  are  often  referred  to  as 
'(iiorgiuneonuc  Titianv*  One  of  the  most 
faroi  uk  i«  'Wred  and  Profane  Love*  (in  the 
Botghese  Gallery  in  Rome),  about  which  so 


much  has  been  written.  To  this  period  ilw 
belong  the  'Virgin  and  CTiild'  (Vienna  Tiai- 
lery).  ponilarlv  called  'La  ZingartlU';  the 
Bishop  of  Paphos.  or  'Baffo»  (Antwerp  Hal- 
Ier\);  'Saint  Mark'  (in  the  Saln-e.  Wn  l-c); 
the  'Three  .\gr)i'  (Uridgcwater  (»ulUry.  Knf» 
landt;  'Madonna  of  the  CTierries'  (Vienna 
Gallery);  'DaviKhier  of  Hcrodias'  (Horia 
Icry.  Rome)  ;  "Christ  with  the  Tribute  M«-nc> 
(Dres*lcn  Gallery):  and  *Noli  me  Tangcrc' 
(National  Gallery.  London). 

In  1511  Titian  went  to  Padua  to  pMI  a 
series  of  frescoes  in  the  Scnola  di  S  Anffrfs 
and  reiurncfl  to  Wnicc  in  I'l.V  where  h,  be- 
came vuiK-riniciidcnt  of  ji' .vt  ri>n»er.t  w«,rk»  and 
was  onlercd  lo  complrl,  lb'  [Kiinlinii*  left 
finished  by  Giovaiuii  Lielltni  in  the  Hall  of  tW 
Great  Coundl  of  the  I>ofr's  Pdace.  Herv  be 
paini(tt  the  portraits  of  hvt  saocesstvc  DafNi 
In  1514  he  wa?  invited  to  the  Court  i»#  Alfoa«o. 
Duke  of  Fcrrara,  for  whom  h*  painted  mafn 
charming  works,  including  the  'Worsiiip  of 
\'cniis»  and  the  '  Baccbanel.  *  with  .\nadr.c 
do/int;  over  her  wine-cup  (lH,ih  sn  the  Prale, 
Madrid),  and  (be  siiperli  'Il.irrhtis  .-,nd  Art...'.:  ^ 
(m  the  .National  Gallery,  London).  At  Fcrrarj 
he  fonncd  •  friendship  with  Ariosio  and 
Aretinok  whose  portraits  he  painted.  In  1514 
while  painting  tnete  delightfully  decorative  mad 
pagan  triumphs  of  Hacrhus  and  Venus,  ht 
bcg:»n  work  on  the  ".\ssuiiie, '  or  ' AssumptWw: 
of  the  \irgin,'  for  thi  church  of  S  Xfane 
(iioriosa  dei  Fran.  X'cince  (now  in  the  \  enne 
Academy).  This  was  finished  m  1518  and  crr- 
ated  a  sensation,  for  it  was  considered  the  most 
a.stonishinK  performance  in  color  <<n  a  grand 
scale  that  had  aa  yet  been  txwewtd.  The  mmm 
gallery  now  preserves  the  famoas  *Pr«seiitatien 
of  the  \irt'in.'  a  lar{te  and  much  re*Tort«l 
pifinre.  and  one  of  Titian's  masterpieces  of 
masterpu  ces.  In  1  ^Kt  he  c<impletrd  ihr 
"Pcsaro  Madotuia,'  on  which  be  had  worked 
for  seven  years.  This  is  still  in  the  church  o' 
the  Frari  and  repreiients  the  Matlonna  en- 
throned  with  adoring  saints,  indudini^  Saiai 
Gcofge,  and  members  of  the  arisiocmtic  Pcawn 
family  beneath  the  group  The  *Cor«iro  Pani> 
ily.*  belonging  to  the  Duke  of  N'orthurabrrland. 
is  a  work  of  the  same  kcencr;il  character  Thf 
'  I'lntombment  ot  t  'hnst'  (in  the  I  ■  ur^-)  is 
another  early  wink,  and  'Christ  Crowned  widi 
Thorns'    (.iKo  in  the  Louvrc)  Still  showa  At 

influence  oi  Giorgione 

In  1S2S  Titian  married.  Nothing  is  knova 
about  bis  wife,  who  died  in  030.  Invim  ihnr 
children,  one  the  infant  Lavinia.  of  whom 

Titian  oaintid  so  many  beaul-tu!  (.r-jas 
Titian  now  rcmovid  lo  a  tine  hou-<  m  the 
Bin  Grande.  .1  t.ishioiiaMe  suburb  ot  \  etuce. 
where  hi  bad  beautiful  gardens  swecpin*{  d.'wn 
to  the  sea.  Hire  he  had  h's  sister  do  the  hi>nor* 
of  his  cstabhshment  and  here  he  mtenaiiicd 
lavishly  and  charmingly.  lo  1532  he  painted  a 
portrait  of  Charles  V,  the  impiror,  is  Botona^ 
and  was,  in  consequence,  created  a  Connt 
I'.ilatine  and  a  Kntuht  of  the  tiolden  Spur 
ills  two  SHUN  were  al>o  m.ide  noMes  ot  thr 
empire  a  m<  s:  nnuMial  ht-iior  tor  a  painit: 
From  this  jinie  niivx-ird  Tni.m  enjoyed  a  wofl«!-» 
Micces*,  tcreater  ilian  'bat  an\  other  jiamtc:* 
c\rr  had  accorded  to  them,  with  the  CACepuufi 
of  Raphael.  Michelangelo  and  Ruhens.  In  1510 
n*\valo».  Marquis  del  Vi^to.  cave  hui  a 
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f»iion  and  (l\\Af\cs  V  an  aniiulty  t>t  2.000 
crowns  (afterward  doubled)  on  the  iTtnsUff 
of  Mthn.  When  vistttng  Rome  in  1546  he  was 
giv«D  the  freedom  of  the  city.  In  1550  lie 
Mhrted  the  funout  portrut  of  Philip  11  of 
ipflin,  wliirJi  h^bed  hi«  gult  for  the  hand  of 
yiieen  Mary  of  knglanfl   NolWjfh<|aiwliii)^r  ihc 

crn  authorities  aftirm  that  he  never  was  (hcf& 
He  treveled  much  in  Italy  and  went  to  Aiiji^s- 
boff  ftnd  wu  at  the  CowdA  of  Trent  in  1555. 
In  IS65  he  went  to  Cadore  to  design  decora- 
tions ti  r  the  fhtifrh  nt  Picvc,  his  native  town. 
Me  ipt'lU  most  of  111?  lif<\  howrvcr.  in  Venice, 
Vkhcre  he  wotkcd  inMi]  the  In^t  momt'liu  of  his 
||{^.  .  Vasari  saw  him  with  brushes  in  hand 
JMntintf .  {bfiausly.  TiH&A  lyas,  accordin«r  u» 
taiMt  aUthoHti^s. »  whfeh lui  died  of  the  |iUi|;n^ 
then  raging  in  Venice.*  VaisilH  ^vds  his  biftn 
as  1480,  but  Titian,  writing  to  Philip  II  in  1571, 
said  he  was  95,  He  was  buried  in  the  church 
of  the  Frari  near  lus  f.imous  painting,  the 
'Madonna  di  Casa  Pcsaro.'  Canova's  monu- 
in«nt  now  marks  his  grave.  His  son.  Oragio, 
died  Dt  the  plamie  a  few  daya  after  Tiuan.  He. 
loo  w«ft  a  fiabttcf,  but  overshadowed  by  his 

lathf  r's  Rrcatncss.  In  the  confusion  and  riotous 
days  t^f  Ihe  {jIhrD*  Titian  s  splrndid  villa  was 
entered  aiid  plundered  \>y  thieve*.   Titian's  last 

fainting  was  a  *Picta,'  which  was  finished  by 
'alma  Giovine.  Although  Titian  lived  in  grand 
style  and  had  many  orders,  he  seems  to  have 
had  much  trouble  in  collecting  his  payments; 
for  his  correspondence  is  full  of  appeals  to  his 
debtors.  He  gave  splendid  entertainments  and 
attracted  the  most  brilliant  mi.ii  <  f  the  age. 
It  is  related  that  when  Henri  111  oi  France 
Da<i»cd  through  Venice  on  his  way  i  r  jin  P.  la:.  J 
to  take  the  French  throne,  he  called  on  Titian 
witti  hla  iltSte  ol  noblemen  and  that  the  painter 
presented  ,him  as  a  gift  with  all  the  pictMrea  of 
Ivhich  he  inquired  the  price. 

Even  allowing  for  the  abnormal  length  of 
his  professional  career,  Titian's  prolific  faculty 
is.  amazing.  Mure  than  a  thousand  pictures  in 
European  and  American  galleries  are  attributed 
to  Titian.  Of  these  250  are  spurious  or  douhC- 
fuL  The  largest  collection  (41  works)  is  in  the 
Prado,  Madrid  The  UlBzt  has  18;  die  Pitti, 
16;  Naples  Museum,  seven;  the  Venice  Acad- 
emy, ciyht;  the  Louvre,  18  and  the  National 
(jailcry,  London,  six.  Some  critics  accord  the 
famous  'Concert'  in  the  Louvre,  which  has  long 
been  conndcred  a  Giotraoocb  to  Titian. 

^Titian  was  a  man  of  correct  featurea  and 
handsome  person,*  writes  William  II.  Rossetti, 
"with  an  uncommon  air  of  penetrating  observa- 
tion and  sclf-pobsessec!  composure  —  a  Venetian 
presence  worthy  to  pair  with  any  of  those  most 
potent,  grave  and  re^crvLd  signers,  whom  his 
hrubh  has  transmitted  tu  posteriw.  He  waa 
hiiihly  distinguished,  courteous  and  winninr  in 
sodeQr,  personalty  unasstmiing  and  a  fme 
speaker,  enjo>nng  (as  is  said  by  Vauari,  who 
saw  him  in  the  spring  of  1565)  health  and 
prosperity  unequaled.  He  was  not  a  man  of 
universal  genius  or  varied  faculty  and  accom- 
pHshed  like  Leoruirdo  da  Vind  and  MicheK 
anselo :  his  one  great  and  supreme  endowment 
was  that  of  painting:  Titian  may  properly  be 
regarded  as  the  greatest  manipulator  of  paint 
in  relation  to  color,  tone,  luminosity,  richness, 
texture,  softness,  surface  and  harmony  and  with 
a  view  to  the  production  of  a  pictorial  whole 


converging  to  the  eye,  a  Mig,  4tgitt^6  arf<f 
b^antifal  impression  of  its  gcnef*!  subject 
tnnUfr  and  of  the  objects  of  sense  whi'tfW  fornf 
its  consiittfMt  ffarUL  In  this  sense  Titian  ha^ 
never  been  depoSM  ffsMs  his  sovereignty  m 
painting.  Titian's  pictiifO*  abotmd  with  men** 
orics  of  his  home  country  Atx^  cf  the  rogtet* 
which  led  from  the  hill  '^nminits-  «f  C'adorc  Uf 
the  Queen  City  of  the  Adriatic.  K*  was  al- 
Mtm  the  first  great  painter  to  cxhibif  An  ap^ 
pttfdntiMi  of  ntottntaina^  mainly  those  ^  a 
turretted  tj-pf,  as  exemplified  In  the  I>olomif«/ 
Indeed  he  gave  to  Uu<\<.c:ipc  a  new  and  orijjinaf 
vitality,  expressing  the  quality  of  the  objects 
uf  nature  and  their  control  over  the  sentiments 
and  imagination  with  a  force  that  had  never 
been  barore  approached.  The  earliest  Italian 
flietnre  astpressly  designated  as  < landscape'  watf 
One  Whldi  T!fian  sent  in  1552  to  Phiftp  IL 
Naftirally  a  gOod  deal  of  attention  has  tMetf 
given  try  actists,  Connoisseurs  and  experts 
probing  the  sccrot  of  how  Titian  managed  to 
obtain  such  extraor(!inar>'  results  in  color  and 
surface.  His  figures  were  put  in  with  the 
brush  dipped  in  a  brown  solution  and  then 
altered  and  worked  up  as  his  intention  de- 
veloped. In  his  earlier  pictures  the  gamut  of 
color  rests  mainly  upon  red  and  green ;  in  the 
later  ones  upon  deep  yellow  and  blue.  The 

f>igmcnt3  which  he  used  were  nothing  unusual; 
ndeed  they  were  iKJth  few  and  commotio 
Palma  Giovine  records  that  Vecelli  would  see 
pictures  aside  for  months  and  aftenraid  esc* 
amining  them  as  if  they  were  his  mortal  ene- 
mies would  set  to  work  upon  them  like  a  man 
possessed.  Also  that  he  left  many  piitures  in 
progress  at  the  same  time,  turning  from  one  to 
the  other,  and  that  in  his  final  operations  he 
worked  far  more  with  the  finger  than  with  the 
brush."*  Titian  seems  to  have  taken  Palraa 
Vecchio  as  his  model  for  softness  and  Giorgi- 
one  a&  his  model  for  richness.  He  distanced  all 
his  predecessors  In  the  stmly  of  oolor  as  ap- 
plied to  draperies. 

Titian  excelled  in  every  style.  The  'Assump- 
tion of  the  Virgin*  is  ranked  as  one  of  the 
world's  greatest  pictures  and  the  'Entombment 
of  Christ,>  the  ^Christ  Crowned  with  Thoms> 
(Louvre),  the  *Ecce  Homo*  ("Vienna  Gallery), 
in  which  Aretino  posed  for  Pilate,  the  'Sup- 
per at  Emmaus*  (Louvre),  'Saint  Mark* 
(Salute.  Venice),  the  '  I':t>eni.ilion  in  the 
Temple,*  'Christ  in  the  Garden'  (Madrid), 
'Noll  me  Tangere*  (London)  and  *Saint 
Jerome'  (Barcra,  Milan)  attest  his  power  in 
religious  subjects.  An  exuberant  fancy  and 
dash  characterizes  his  delightful  mythological 
production  such  as  'Bacchus  and  Ariadne* 
(National  Gallery),  'Raichcnal'  and  'Worship 
of  \'enus,*  'Diana  and  Actacon.*  'Callisto,* 
'Jupiter  and  Antiope,*  'Europa,'  'Venus* 
(rondo),  *  Venus  and  Cupid*  (Florence), 
*Danae*  and  *Venus  and  Adonis*  painted  for 
Phihp  IT,  'Venus  Anndyomcne*  (Bridgewater 
Gallery),  the  'Madonna  of  the  Cherries' 
(Vienna)  and  the  'Madonna  of  the  Rabbit*  or 
'Madonna  del  Consiglio*  (Louvre)  prove  that 
his  ^Virgin  and  Child'  can  stand  comparison 
with  any  other  great  master  in  Italian  art.  As 
a  portrait  painter  Titian  is  tmequaled.  Ac- 
cording to  Vasari  "There  has  scarcely  been  a 
noble  of  high  rank,  scarcely  a  prince  or  lady 
ot  great  name,  whose  portrait  has  not  been 
taken  by  Titian.*   His  list  of  famous  men  and 
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women  IS  loni;.  Perlups  at  die  verv  top  stands 

the  unknown  'Man  with  the  Gkrve*  (Louvre). 
youiiK.  handsome  and  charminfj.  Many  times 
was  the  Duchess  of  IMiino  patntcd,  the  most 
fanKnis  l>iii)K'  the  *IJt  lI;i'  in  the  L  fii7i,  Florence. 
Many  times  also  his  daughter,  Lavinia,  smiles 
down  the  centuries.  Sometimes  she  is  holding 
m  diah  of  fruit  (Berlin),  some  time*  a  jeweled 
caibet  (Lord  Cowper)  and  aooietimes  a  fan 
(Dresden).  The  I'lYiri  contains  four  superb 
studies:  Catarina  Cornaro,  Queen  of  Cyprus, 
Sandovino,  Fmncrsco,  l>ukc  of  L  ri'lno  and 
EJeanora.  the  I)uchr5is  of  L'rbino.  I  harles  V 
on  horseback  at  the  battle  of  MuhllicrK,  now 
in  the  PradOb  Madrid,  shows  for  all  ages  what 
load  of  man  dw  emperor  waa.  Titian  painted 
ihfce  portraits  of  himself:  one  in  early  life 
(Vienna),  one  in  middle  a«e  (Berlin)  and 
one  in  old  ape  (Prado.  Madrid).  Francis  I 
(Louvre),  though  a  great  portrait,  was  not 
painted  from  life,  for  Titian  ue\er  »;.i\v  ihiN 
sovereign  The  famous  work  in  the  Louvre 
callnl  'Titian  and  his  Mistress*  represents 
Alphonso,  l>ukc  of  Fcrrara  and  his  witc  Laura 
di  Dianti.  Pope  Paul  III  was  another  fine  sub- 
ject. The  great  'Trinity*  or  *Last  Judgment,' 
m  which  Charles  V  appears,  was  so  hmd  by 
the  emperor  that  he  had  it  in  his  room  during 
his  last  illness  and  kept  his  eyes  fastened  on 
it  till  the  last.  Titian  also  painted  one  Rreal 
historical  work  in  l.v?*).  <The  Battle  of  Cadorc' 
rcprcstntiiit;  the  mttnient  \%hen  the  \  enttian 
captain,  facing;  the  enemy,  dashed  into  the  rush- 
ing stream  with  men  and  iiorses.  All  are  rep- 
resented fife  siae.  This  picture  perished  by 
fire  in  1577  and  is  only  known  to-day  by 
Fontana's  engraving  and  a  skctdi  by  Titian  in 
the  ViTiri. 

"Titian.*  writes  Kui^ler,  "was  born  in  ^rand 
Alpine  .sciiicrv  aniiil>t  a  sturdy  and  vigorous 
race;  and  it  is  in  ihc  comhinalion  of  tluM-  ante- 
cedents with  the  gorgeous  color  and  solely 
forms  of  Venetian  hfe  that  we  trace  that 
breadth  of  qualities  so  ccmducive  to  the  develop- 
mem  of  art  in  which  he  takes  precedence. of 
every  other  painter.^  Two  forms  of  nature  es- 
pecially courted  his  pencil  —  landscape  nnd 
portrailtire :  and  in  t.ah  he  revealed  tO  the 
world  trcasuriN  oi  truth  and  poetry  not  worked 
out  before.  For  Titian  is  not  only  the  painter 
of  humanity  in  its  largest  t!i>tincnons — in  the 
beauty  of  woman,  the  dignity  oi  man  and  the 
anlessne^s  of  childlx-.  ..1  —  !uit  he  is  e^pvcially 
the  dihneator  of  all  :li<^oi-  uii.;i.r  e\cry  aspect 
of  the  high  )>orn  and  the  ailluent^  placed 
classes  of  socic;y.  Sir  Joshua  Re>'nolds  says 
"!  liim  uh.itcNcr  he  tduchcd  !  y  a  k:ii<l  o!  rriac-o 
he  invi--".cd  with  K!''">ieur  and  iiniHjr;.iii<  e.  1  he 
intdkctual.  the  ii.Me,  the  ^I'Kndid.  ti.e  wcll- 
torin  •!.  th<  v^'-ll-ietl.  the  w  •  li-»lt i  svt  ,|  ucie  the 
muiu.tl  >ul'i<c:>  oi  hi-  art,  Ht^  '>pe  accor.!- 
inijly  o!  ChT:''t.  John  tlic  ilaptisl  and  the 
Mattdaun  —  characters  in  whom  the  pride  of 
life  and  the  abnegation  of  self  are  incompatible 
qualities — rannot  satisfy  those  who  look  for 
the  .i!^/at I  >!i  <:f  a  •Tid  i'!ia  Titian  ran, 
thi  refi  ft,  hardly  rank  a>  a  jiaint*  r  of  religious 
fei  liiik'  ixi'i't  in  hi>  t  .ir'n.-.t  wi>rks  when  he 
w.4«-  ^'ill  uiiiK  r  the  Uir'ucin  of  (jiork'iotu- " 

Bibliography. —  Criwc  and  (."avaKa-clle, 
•Titjan  lu»  Liie  ami  Times'  (2  vol-  ,  l-«>nclon 
IH!7)  ;  dr.  i.au,  (i .  *Titi..n'  (lUrlin  VAk);  Fjin. 
trans.  L4.ndi,n  I'^)  ;  llamcl,  Mauttce.  *Tilun* 
(Parik  19U5; ;  Uuell.  E^dle      *Tiliaa*  (llo*- 


ton  1901):  Heath.  R.  F..  <Titian»  (Londw 
1885) :  Phillips.  Claude,  «The  Earlier  W  ork  o? 
Titian'  and  'The  1-ater  Work  of  Titian' 
(Portfolio.  No.  M  and  No,  37).  and  Ciilhen. 
Jo-iah.  Cadotc  or  TiCinn's  Coantfy*  (Lon- 
don iaay).     

TITICACA,  te-tc-kalca.  the  largest  lake  m 
South  America  and  one  oi  the  mos!  remarkabie 
on  the  globe,  situated  on  the  southrasttm 
boundary  of  Peru,  its  eastern  shores  belooging 
to  Bolivia.  It  is  about  IJO  miles  kmg  ano  JB 
miles^  wide  through  most  of  its  length,  thooidl 
43  miles  at  one  point  It  lies  at  an  altitude  of 
I2,fk35  feet,  in  a  large  plateau  ba»in  betwern  ihe 
two  main  cordilkras  of  the  Andes  It  i» 
irregular  shape,  and  loniains  several  t»lar>d> 
Copacabana  Peninsular  almost  cuts  it  in  two 
at  the  southeast  extremity.  The  greatest  depth 
is  7J0  feet  Its  surplus  water  is  diti  haiyd 
^outh\sard  bv  the  n\cr  Dcsaguadero.  wfciA 
flows  into  Lake  Atdlagas,  and  ihence  disappears 
in  the  Salinas  Grandi-s.  so  that  die  water  of 
the  lake  does  not  reach  the  ocean.  Lake 
Titicata  was  formerly  mu>:li  larger  than  no» 
and  is  still  decreasinji  in  are  a  There  jre  grc"- 
logic  evidences  that  it  lormerK  discharged  uuo 
the  Amazon  watershed,  in  ihc  eastern  side  of 
the  Cordillera  Real  In  spite  of  the  high  alt>- 
tudc  the  shores  are  inhabited,  and  steamers 
on  its  twatcra.  The  latgcst  island  in  the 
also  hears  the  name  Titicaca.  Ptmo  is  the 
larK'>t  ti  uti  on  its  sbnrrs  Th  !iKal;ty  was 
the  Mat  of  a  prehistoric  cr.  .iiiuit.<.jn  ot  i;real 
interest,  and  the  islands  and  the  regions  around 
the  lake  contain  some  oi  the  roost  intcresung 
ardiitectural  remains  of  aodcnt  Pcra. 

TITLARK,  a  small  tark-likr  Hrd  of  the 
family  M oliutllidtr  main  -jiectes  of  whsrh  tn- 
hal'it  most  pari>  oi  tin-  wi^.r'd  in  r\rr>-  \  .ir  -'\ 
of  region,  >-ome  being  migratory,  others  per- 
awncnt  residenlSL  The  nest  IS  made  upon  the 
groimd.  or  dry  grass  and  stalks,  lined  w:!fc 
finer  pjants  and  hair,  and  ike  eggs  are  fear  to 
six.  The  American  titlark  (Amthms  rmh^seemt} 
is  six  and  oae>4nlf  inches  Icm?  and  1 1  in  wiag 
extent;  olive  brown  above.  » rich  feather  darkest 
in  the  middle;  beneath  yellowish  brn»»n.  rhe 
sides  of  the  neck  spotted  lonv- ri;  i  rviIN  » 
dark  brown;  round  eyes  and  siiperriliarr  wnpe 
yellowish;  central  tail  feathers  like  hac^  me 
others  blackish  bro«-n,  the  external  one  Rio9t}y 
white  and  a  white  spot  at  the  end  of  the  second: 
primaiies  edged  wkh  vrhitfah,  and  tiM  cehcr 
quills  with  pale  hrowidah:  Mil  and  feet  Mark. 
It  is  vcr>-  emrrall>  di«tr;buted  over  Vcth 
.\roerica,  exieiidini;  to  tin  Pacific  and  to  <  trr— r*- 
land.  and  is  accidental  in  turope  Tbr  • 
is  exceedingly  easy  and  eraceful;  it  occur*  -n 
tlocks  of  lens  or  hundreds,  running  fa«t  OB  tfee 
ground,  vibrating  the  tail  wbenevrr  it  stpm. 
not  >^qua!tinR  like  the  hrks.  but  moying  'he 
body  OB  the  ivper  joinu  of  dw  levs  h  « 
foottd  in  the  firids,  on  the  ftrairfc*,  alOar  ffi««v\ 
ami  on  the  seashi  r  :  tbr  note*  are  dear  and 
sharp  tweets,  the  la>;  niuih  prolonged ;  it  brrtds 
ill  the  i  ist  ordy  north  of  the  Saint  La«Trac« 
Ki\er.  and  e>pei:iai!v  in  the  coastal  di*tr>ct*  of 
1-abiador;  btit  in  fht  ki  rkv  .Mountain 
spend'-  llie  suninu  r  much  tarther  south,  t-v  a! 
cool  elevations  1  his  turd  is  ^"erv  aimdar  lu  '^r 
A.  ohstmnu  and  sp%malttta  of  Eaiopi,  tkonsk 
the  httcr  has  » longer  bii  »d  Ims  sknikr  m  t 
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and  toes,  and  has  no  yellowish  nqwrctliaiy 
stripe;  the  outer  tail  feathers  are  not  idiite. 
and  the  spots  are  less  distinct  below.  AmnnR 
the  Kuropcan  species  the  most  fxtcnsivcly  dis- 
tributed is  the  meadow  titlark  or  pspit  (A. 
fr<titnsis).  which  is  a  favorite  field-bird  in 
Great  Bntain.  The  trec-jripit  or  titlark  {A. 
arbvrem)  is  ano^r  favorite.  Both  are  kept 
as  cas^birds.  Consnh  gcneiml  worfcii  and 
Cones,  <  Birds  of  the  Nortfiwest*  (Washmglon 
1874). 

TITLE-DEBD»  a  J>apcr,  or  one  of  several 
papers,  written  or  printed,  or  partly  written 
and  partly  printed,  describing  a  property  in 
<litail,  and  through  what  ownership  or  author- 
ity it  came  into  the  present  custody,  by  virtue 
of  which  a  person  Claims  ownersliip  or  title. 
The  term  is  often  used  in  the  plural  to  denote 
the  several  muniments  of  title  turned  (ner 
by  the  grantor  on  deUvering  the  property  to  the 

Jrantec  or  his  agent  and  in  this  sense  tttle- 
eeds  are  any  documents  containing  evidence 
of  the  title  or  any  part  of  the  title  to  real 
estate  or  other  property  so  granted.  Kvery 
dwtier  of  property  is  supposed  to  have  his  own 
title-deeds,  liiit  the  modern  sy-tem  oi  reRistrr- 
iHK  real  estate  transfers  re<iuircs  an  official 
ropy  of  the  title-deeds  to  be  entered  in  the 
office  of  the  registrar  or  oi  whatever  public 
agent  assumes  the  duties  of  registrar,  and 
there  be  opet.  tn  t^i    jui'  ''*^  inspection. 

TITLE  INSURANCE  is  effected  in  coun- 
tries having  public  offices  for  the  record  of 
titles  to  real  estate  throiudi  the  agency  of  title 
guaranty  companies.  Tms  business  has  as- 
sumed importance  in  the  United  States  where 
tlie  system  is  most   fully  developed.    In  this 
country  law  refjuires  all  transfers  (il  real  tst.itc, 
all  mortgages,  wills,  judgments,  etc.,  to  be 
entered  in  official  registers  open  to  public  in- 
spection. In  the  larger  cities  these  records 
soon  hecatne  so  vohnmnons  that  the  matter  of 
verifying  title  bemme  a  cimilersome  aflFair  call- 
fnK  for  the  prolonged  >er\ ices  of  expert  realty 
lawyers.    Moreover  such  research  was  attended 
with  long  delay  and  with  great  expense;  yet 
this  had  to  be  repeated  every  time  a  fresh 
transfer  or  mortgage  took  place,  since  the 
vendee  or  mortgagee  was  not  apt  to  accept  the 
property  without  assurance  of  its  being  un- 
encumbered and  sound  in  title.    Finally  in  1876 
a    Philadelphia    company    was    (ir^anized  to 
guarantee  titles,  and  the  plan  proved  so  suc- 
cessful that  companies  have  since  been  organ- 
ized in  nearly  everj-  large  city  in  the  countrv'. 
The  plan  of  operation  of  these  companies  calls 
for  large  capital,  for  in  order  to  be  independent 
of  the  clumsy  and  sometimes  inaccurate  mcth- 
otls  rjf  piiMir  record  offices  the  title  insurance 
companies   form   their  own   records  of  real 
estate  titles  in  the  locality  in  which  they  oper- 
ate,   and  must  maintain   for  this  purpose  a 
large  staff  of  expert  title  exandners.  On  ac- 
count of  the  size  of  its  force  a  well-etiuipped 
company  can  make  the  first  examination  and 
(.'uaranty  of  a  title  in  less  than  a  week,  whereas 
from  one  to  three  months  was  sometimes  rc- 
fjuircd   by  the  practising'  attorm        T\\c  fee 
required  in  this  first  instance  is  usually  about 
the  same  as  that  charged  hy  a  reliable  bwyer, 
or.  in  case  of  a  long  examination,  aliont  one- 
half  per  cent  of  the  valne  of  the  property 
n^COtiatcd;  but  it  has  the  added  advantage 


of  gBatantceiitg  against  loss  if  there  is  any 
inaccuracy  of  the  search.   After  a  property 

has  1  cen  nnce  examined  and  its  title  tiuarantced, 
the  nutiuK  of  future  transactions  .itTectiiiti:  it 
i.  a  simple  matter,  and  subsequent  ,t;u;sranties 
arc  issued  upon  short  notice  and  for  a  small 
fee 

TITLE  TO  PROPERTY.  Sec  Realty. 

TITLS  REGISTRATION,  a  system  of 

public  records  under  which  titles  to  real  prop- 
erty arc  recorded  in  public  offices  for  the  pur- 
pose of  expediting  the  process  of  transfer  and 
of  giving  legal  notice  to  claims  of  ownership 
to  lands  so  entered.  In  England  the  registra- 
tion of  titles  is  of  comparatively  recent  intro- 
duction, the  system  being  due  to  the  land  trans- 
fer acts  of  1875,  under  which  it  was  first  suc- 
cessfully practised.  The  ofticc  of  record  in 
that  country  is  conducted  by  a  registrar  ap- 
pointed !>>•  the  lord  chancellor,  whc)  also  fixes 
the  fees  for  the  various  services  of  the  oliice. 
These  fees,  paid  in  the  form  of  stamps,  pro- 
vide the  cBK>laments  of  office  from  which  the 
registrar  draws  his  pay.   Under  tite  act  of 

1S7.S  the  registrar  mu^t  aiifirove  of  tlie  title  sub- 
inittcd  and  in  case  of  a  sale  the  vt  ndor  must 
make  affidavit  that  he  has  produced  all  the 
deeds,  wills  and  other  instruments  of  title  as 
well  as  all  the  evidences  of  encumbrances  on 
the  land,  in  order  that  the  re^strar  can  make 
a  fair  entry.  When  once  a  title  is  reiHstered 

no  adverse  title  will  acfjuire  any  :HKant:i:jr  Iiy- 
length  of  possession,  but  any  person  clanning 
an  adverse  interest  can  lodge  a  caution  of  that 
fact  and  be  entitled  to  notice  of  all  further 
transactions  on  the  property.  When  the  regis- 
tered land  is  sold  the  name  of  the  transferee 
is  entered  on  the  register  aiid  he  is  issued  a 
certificate  of  title.  The  law  is  not  compulsory 
in  England,  but  is  being  gradually  adopted  be- 
cause of  its  ad\antages  over  the  old  system. 

In  the  United  States  it  early  l>ccame  cus- 
tomary to  register  titles,  mortgages  and  notices 
of  transfer  of  interest,  encumbrances,  etc.,  in 
public  offices,  nstiaUy  in  the  office  of  the  county 
clerk  of  the  court.  This  officer  has  no  judici.-il 
or  discretionary  powers  and  is  empowered  only 
to  rejs'ister  oHiciul  copies  of  deeds,  mortL-a.i4es, 
a>:reemcnts,  etc.  In  place  of  tin-  i-'suunce  of 
a  certificate  the  clerk  notes  on  the  original  or 
a  duplicate  deed  that  a  true  copy  has  been 
entered  on  the  oflidal  register  and  this  copy 
beoQOUs  legal  notice  of  daim  of  title  to  aU 
die  world.  The  clerk  of  the  court,  who  is  a 
county  officer  in  the  I'nited  States,  and  elected, 
not  appointed,  frequently  delegates  this  part 
of  his  work  to  an  appointed  assistant  known 
as  the  registrar  of  deeds.  Dctwecn  the  par- 
ties of  a  conveyance  the  recording  or  non- 
recording  of  the  instrument  is  of  no  moment; 
but  conveyances  made  after  the  first  is  re- 
corded are  void,  and  any  conveyance  not  re- 
corded is  void  as  against  a  subsequent  convey- 
ance to  a  bona  fide  purchase  from  the  person 
in  whose  favor  a  recorded  conveyance  has  been 
executed.  State  regulations,  however,  tisnally 
govern  the  matter  of  registration  in  regard  to 
its  effect  as  constructive  notice.  For  the  'Aus- 
tralian systetp"  of  tu^tional  land  registration, 
see  ToKRtcNS  Svstkm 

TITLES,  words  or  phrases  bestowed  on  in- 
dividuals as  a  mark  of  distinctimi,  rank  or 
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diKnity,  and  in  ■^nmc  ca<jcs  implying  office  or 
vocation.  Titles  ma>  he  official,  hoimrar),  civil, 
mihury.  temporal  or  ecclesiastical.  The  U-se  of 
titles  is  as  old  as  civilization  and  seems  to  have 
arisen  from  titles  bestowed  for  some  public 
service,  and  only  later  to  have  been  bestowed 
in  virtue  of  the  dinnitv  of  the  ntTirc  or  cm- 
ploytncnt  of  the  recipient,  ami  cviii  later  t«i 
have  become  hcrcilit.ir\ .  As  um  iI  Ii\  t!:i  f  ;ri(k'> 
and  Romans,  however,  titles  conformed  to  the 
first  and  the  last  customs  —  ihey  were  he- 
slowed  for  sciA'ice  and  were  hereditary  Later, 
Roman  offices  carried  their  titles  with  tbcm 
irrcspciive  of  the  merits  of  the  holders,  for  ex« 
ample,  the  names  Oesar  and  Amrnsttis.  and  the 
phrase  f>att-r  patrier.  all  of  which  came  to  be 
applied  to  the  imperial  throne  repardless  of  the 
cfiararler  of  the  occnii  iii;. 

Titles  to-day  in  cMsti  iuc  in  pjiropc  are  in- 
icrcstinR  relics  of  the  feudal  period.  First 
came  the  titles  of  count  and  duke.  Counts 

icomites,  compatiions)  were  the  followers  of 
ke  feudal  lords  and  the  dukes  {dmx,  leader), 
the  military  leaders. 

I'lartd  at  the  head  of  provinces,  their  role 
•  were  the  same,  to  administer  their  territory,  de- 
fend it  atrainst  deprcdat i' >ii ^  rind  fora\s  from 
without,  and  to  Kr^aiiize  and  lead  ii>  man- 
power in  the  military  service  of  the  o\irlord 
when  the  latter  went  forth  to  battle.  Later 
came  the  appellation  marquis  to  denote  those  in 
chame  of  the  "marches,*  marshes,  ustially  on 
the  frontiers  or  border  lands.  Under  the  count 
came  his  lieutenants  with  the  title  of  viscounts. 
As  regards  the  title  haron.  which  signifies  man 
/•ijr  ,  xcclli  ucc,  it  was  at  first  applieil  only  to 
the  higher  feudal  personages,  the  great  tcnants- 
in<bief  of  the  Crown.  The  knight  was  he  mIio 
had  received  an  order  of  chivalry  or  knight- 
hood, and  So  on  through  the  several  in^des  of 
feudal  society. 

AmonR  modern  nikrs  tlic  title>  king  and 
emperor  with  the  fcmiiiiiie>  .mil  in  the  ca>e  of 
the  late  Russian  Kmpirc  that  of  tsar,  arc  the 
titles  of  supteitie  heads  of  government.  The 
title  king  barks  back  to  a  period  when  its 
bearer  bore  it  by  right  of  kinship  as  the  head 

of  his  trilie.  The  later  r,T  and  its  derivatives 
in  the  Komancc  lancii.i^'es  denotes  a  ruler. 
And  the  word  iiiiinror.  which  is  used  in  the 
6ame  sense,  orii:inall>  denoted  the  ruier  of  an 
empire  or  a  cotife<!eration  of  several  states, 
each  of  which  had  a  king  at  its  head.  In  this 
reH>cct  tlir  word  was  advisedly  applied  to  Wil- 
liam 11,  late  emperor  of  Germany.  Meanwhile 
it  had  hccome  customary  to  add  to  the  titles 
sigmfviiin  the  otVu  e.  h  ■not  .iry  qii.ili  f  yiiu'  titles. 
Hiur\    l\'    of    iMLland  c.dUtl  '<iiace*; 

l-dw..rd  "Most  Huh  .Old  .\fii.Iifv  IVinrc"; 
Henry  VII,  "  IIiKlnic^.i" ;  and  Henry  VIU. 
'Majesty.*  This  bticr  title  was  umversatly 
adopted  by  the  sovereigns  of  Europe,  and  was 
sul>i«i|ttenlly  subjected  to  further  qualificaiion, 
as  in  the  case  of  lames  I.  who  was  called  'His 
Sacred  Majestv  of  Fngland.*  and  was  formally 
addressed  as  "l.inus,  l,y  the  <>raie  of  fioQ, 
K'.iii.;  (jf  Great  Urit.on.  France  and  Ireland, 
I  i<:<tidir  ol  iln-  Faith."  etc.  (  .i;hc>;:c  rulers, 
nuanwlule,  had  assumed  such  titli  ^  as 
•Catholic"  for  Spain,  "M.si  Faiilifiii^  for 
PortUKal,  eir.  The  present  ruler  of  (ireat 
Hrilain  rerrives  the  title.  •(Icorge  V,  bv  the 
Grace  of  God,  of  the  United  Kingdom  qf  Great 


Britain  and  Ireland  and  of  the  British 
miiuons  bevond  the  Seas  King.  Defender  of 
the  Faith,  tjnperor  of  India."  etc.  The  cidcit 
son  of  the  British  ^vercign  is  sislcd  the 
Prince  of  Wales,  and  the  cUcst  dauehtcr  die 
Princess  Royal :  the  other  sons  and  oaughten 
are  styled  prince  and  princess,  and  all.  tow'tthrr 
with  ihe  children  of  the  sons  oi  the  rei^nuK 
s*>vereign.  are  addressed  as  Koyal  Hightu'-i 
The  five  orders  of  nobility  in  Britain  arc  <liv- 
tinguishcd  by  the  titles  of  honor  —  duke 
marquis,  earl,  viscount  and  baron.  Thete 
nobles  have  several  titles,  grant«l  by  district 
patents,  in  their  progressive  steps  in  the  peerage. 
A  duke  may  thus  he  a  marqut».  an  earl,  a  \i>> 
count,  and  a  baron  One  of  ihi  inferior  til!cS 
is  permitted  as  a  m. titer  of  social  Ji^'iutv  to  be 
assumed  by  the  eldest  son.  Thus  the  e!  IcM 
son  of  the  Duke  of  Sutherland  takes  the 
courtesy  title,  as  it  is  called,  of  Marquis  of 
Suffurd.  Courtesy  titles  du  not  raise  their 
hearers  above  the  rank  of  oonunoocrs,  and 
oonseqoently  the  eldest  sons  of  peers  are 
eligible  for  election  as  members  of  the  Ht  usc 

of  Commons.  The  lowest  lu-nditarv'  :;tlc  it 
that  of  barcjiiet.  which,  besides  its  nanu.  which 
IS  plac<d  .tfter  the  lutme  and  surnanie  iji  i!» 
bearer,  cmiiles  hini  to  the  prefix  Sir.  The  im- 
iiity  of  knighthood  is  nut  beredit.*r\.  The  titles 
of  esquire  and  master  (Mr.)  are  now  mvcn 
indiscriminately  to  nearly'  all  cl.i&se»  oi  per- 
sons. The  Continental  titles  ol  nrinoc;  dakc 
marquis,  count,  viscount  and  niroa  often 
differ  considerably  from  the  correspor  d:r; 
titles  in  F.ngland.  Thus  in  Kngland  the  title 
prince  is  confined  tii  members  ,.f  the  r.  \il 
family;  Austna  has,  or  had.  archdukes  but  oo 
dukes,  Russia  had  only  grand  dukes. 

It  is  an  axiom  that  hereditary  titles  lose 
their  value  in  proportion  as  they  become  cons* 
mon.  In  England  this  latter  danger  is  obviated 
by  the  rule  of  primogeniture  which  insures  that 
there  shall  lie  b  it  i-ne  bearer  of  a  title  in  a 
generation,  whi'.e  m  Fratuc  all  the  snns  re- 
ceive title.-,  the  cMot  tht  higbc.;  t::Ie.  f.ir  in- 
stance, that  of  duke,  the  scc^md  s<  ti.  a  mar- 
quisate,  .md  su  uii.  In  Mohammedan  lands  the 
only  hercditarv  title  is  that  of  sherif.  except 
in  the  ruling  nouses.  Pasha  and  bey,  at  first 
purely  military  titles,  arc  now  conferred  on 
civilians,  but  arc  not  hereditary.  Japan  had  a 
^>slcm  of  titles  closely  resembling  thjt  of 
Furopc,  and  like  the  latter,  Itased  <  n  her  l!i1 
feudal  s>siem.  Cliina.  under  the  emp  ic.  en- 
nobled the  ancestors  of  the  person  ;  \<e 
honored  and  usually  made  the  title  lun  l  unt 
fur  a  stated  number  of  generations.  1'bc  Turk- 
ish sultan  is  style  Padishah  (lord  king)  and 
as  head  of  Islam  he  i>  "the  Commander  ..f  -be 
Faithful  "  The  ruling  houses  of  IroJia  ha\{  a 
graduated  sy-tem  of  titles  clo»cIy  .»kiii  to  '.hat  of 
Furopr.  The  f'upe  of  Rome  is  duiu)guj>h<-d  bv 
the  title  'Hi>  Holiness,"  and  addressed  *i 
*Yuur  Hoiiness*;  cardtaals  by  tiie  title  *Hit 
Kmincnce*;  hisbops  m  'Motisignor.*  and  i« 
Kngland  as  "Xfv  Lord.*   The  till,     f  '  ^b  r-  •« 

•The  Lord   Bishop  of   ,■•  o;  .>r.i. 

"The  Ml  -I   Kf  serend  the  Lord   .\r.  !>'         f.  ■  i 

 ,"  deans  are  addressed  as  "N  ery  Rc-*errtul' 

and  archdeacons  as  ^Venerable."  All  cittcf- 
mrn-and  ministers  of  the  Christian  and  Jcvisb 
faiths  are  now  ^'cnerallv  stvled  "RcvcfOnl* 

Titton  in  Um  Uaitad  TliiifciT 
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titles  and  other  title*:  of  nobilifv  nre  forbidden 
by  the  Federal  Corsuuiliuii  and  the  citizen  of 
another  countn,'  who  bears  such  a  title  when  he 
becomes  a  citizen  of  the  United  States  must 
relinquish  his  title.  Various  offices  of  dignity 
and  trust  carry  with  them  certain  forms  of  ad- 
dress, but  these  forms  of  address  pertain  to 
the  offices  alone,  and  the  holders  of  these  offices 
have  no  claims  to  the  prescribed  form  of  ad- 
dress after  their  terms  of  service  have  ex- 
pired. The  President,  R<)Vtrnor>;  of  Stales,  and 
mi^i^ters  of  foreign  nations  arc  addressed,  and 
spoken  of,  as  your  or  his  "Excellency,"  save 
in  the  case  of  speaking  to  the  President,  who 
should  be  addressed  as  «Mr.  President,'*  The 
vice-president,  members  of  fhe  Cabinet  and 
members  of  ronpreSSj  heads  of  depart uients, 
assistant  secretaries,  comptrollers  and  auditors 
of  the  trcasurvj  clerks  of  the  Senate  and  House 
of  Representatives,  State  scnaturs,  law  judges, 
mayors  of  dlies,  etc.,  are  entitled  "HonoraUc' 
Military,  naval,  ecclesiastical  and  other  pro- 
fessional dignities  are  distinguished  hy  the 
titles  common  to  the  English-spcakinp  peoples 
of  the  world.  Consult  the  'Almanach  de 
Gotha';  'Rurke's  Peerage';  Cokavnc.  G.  E., 
'Complete  Peer;ige*  (new  ed.,  1910)  ;  Phillips, 
Walter  Alison,  *Titles  ot  Honor*  (in  *Encycl<v- 
pedia  Bntannica.*  VoL  XXVI,  Cambridge 
1911). 

TITLES    OP    HONOR.     See  Otms 

(Royal)  and  Decorations;  Titlf.s. 

TITMAR8H.  M.  A.,  or  Michael  Angvio, 
a  pseudonym  employed  by  Thackeray  when  con- 
tributing his  'Pans  Sketch  Book,*  'Yellow- 
plush  Papers,'  etc.,  to  Praser's  ^faoacine. 

TITMOUSE,  one  of  the  diminutive  birds 
of  tbe  snbfaa^  Parinet,  family  Parida,  which 
are  among  the  most  interestins  of  passerine 
lyirds.  There  are  more  than  75  known  species, 

ranging  widely  over  mo<t  parts  of  the  world 
except  Australia,  but  most  al)tn)dant  in  the 
temperate  and  colder  rcK'ions  of  the  northern 
hemisphere.  None  of  them  are  really  migra- 
tory, though  they  roam  widely  during  the 
winter  in  search  of  food,  nor  are  they  gregari- 
ous, thoogh  in  this  particular  alto  stress  of 
weather  frequently  ranses  ihcm  to  gather  in 
flocks,  often  with  other  small  birds. —  as  red- 
polls, finches,  etc.  They  are  not  son><sters, 
though  most  of  diem  have  characteristic,  and 
frequently  musical,  call  notes,  and  during  the 
breeding  season  they  sing  after  a  fashion, 
rather  weaklv.  Thev  are  very  active,  restless, 
familiar  birds,  usually  showing  little  fear  of 
man  and  oftentimes  coming  ^out  houses  in 
their  continual  search  for  food.  They  eat 
everything  from  seeds  to^  the  eggs  and  young 
of  other  birds.  The  nesting  habits  are  varied, 
but  they  lav  numerous  eggs  and  raise  two  or 
more  broods  each  season.  The  plumage  is 
never  brilliant,  though  occasionally  striking, 
but  is  most  frequently  plain,  though  very  taste- 
ful. 

Structurally  the  titmice,  aside  from  their 
small  size,  arc  hard  to  distinguish  from  the 
jays  to  which  birds  their  habits  also  ally  tliem 
in  many  ways.  The  liill  is  short  and  Stout, 
straight' and  iinnotched,,and  there  are  no  rictal 
bristles,  but  the  base  is  covered  by_  ttifts  of 
bristly  feathers,  directed  forward,  entirely  con- 
cealing the  nostrils.  The  feet  are  stout,  with 
scutdttte  tarsi  and  short  toes.  The  wmg  is 


rounded,  with  10  primaries,  of  which  the  first 
is  exceedingly  short.  The  tail  as  long  as  or 
longer  than  the  wittLr  is  enmposed  of  12  feathers, 
and  usually  rounded  or  graduated.  The  plum- 
age of  the  body,  long,  soft  and  loose. 

Of  the  75  species  of  titmice,  one-fifth  occur 
in  America  all  of  these  havmg  been  taken 
within  the  limits  of  the  United  States  .-Xhout 
two-thirds  of  all  the  species  belong  in  the  ^:enus 
Pants,  and  the  same  pniinirticn  hulds  aniung 
our  American  forms.  The  most  abundant  and 
familiar  of  our  species  is  the  black-capped  tit- 
mouse (P.  atricapUius),  widely  distributed  and 
known  everj-where  as  the  chickadee.  The 
tvpical  form  rarices  in  eastern  .\incrica  from 
typical  form  ranyes  in  eastern,  but  closely  allied 
sub-species,  or  specie>,  (irrupy  practically  all  the 
rest  of  the  Continent.  The  general. color  is  ashy- 
gray,  the  bade  with  a  brownish  tilige,  the  ander 
parts  wliite,  or  nearly  so;  the  crown,  nape,  chin 
and  throat  black,  with  the  cheeks  white.  In 
size,  the  various  forms  range  from  four  and 
one-half  to  five  and  one-half  inches,  of  which 
the  tail  is  about  half.  The  chickadee  is 
a  very  active,  tireless  little  bird,  retiring 
to  the  woods  and  swamps  during  the 
summer,  but  in  winter  very  abundant  m  our 
villages  and  Yiarks  and  about  houses.  It  can 
easily  !'C  attracted  to  any  si>ot  where  fo<.id  is 
provided,  and  if  unnmkbted  by  cats  or  other- 
wise will  soon  become  very  familiar.  Although 
it  cats  bread  atul  crumbs  and  other  articles  of 
a  vegetarian's  diet,  its  tastes  arc  carnivorous 
and  it  is  especially  fond  of  "meat-on-the-bonc." 
When  foraging  tor  themselves,  chickadees  eat 
an  enormous  numht  r  <if  inserts  and  thus  justity 
their  cxi>>tcncc.  if  that  were  necessary.  As  a 
matter  of  fact  chickadees  are  so  familiar,  so 
daintily  clothed,  so  cheerful  even  in  the  severest 
weather,  and  so  courageous,  and  their  USUal  call 
note  "chick-a-dec-dee,**  is  so  pleastns^  none  ol 
our  birds  is  more  universally  loved  and  en- 
joyed. In  the  spring',  when  the  mating  begins, 
the  chickadee  has  another  note,  a  plaintive, 
till  udi  not  drawled,  "pc-wc."  The  ne>t  is  a 
ma^s  of  moss,  leathers,  wool,  plant  down,  etc, 
placed  in  a  hole  in  a  stump,  tree  or  fence  post, 
usually  not  far  from  the  ground.  The  qtgs  are 
five  to  eight  in  number  in  each  of  tlie  two 
broods,  and  arc  white,  spotted  with  reddish- 
brown.  The  chickadee  of  the  South  .\tlantic 
States  CP.  caroliucusis)  i^  -aid  to  have  notes 
quite  different  from  the  northern  species.  In 
the  southeasicm  United  St.ites,  ranging  north 
to  New  Jersey,  but  rarely  further,  is  another 
very  abimdant  titmouse,  quite  different  from 
the  chickadee  in  both  color  and  form,  known 
as  the  tufted  titmotise  CPanu  birolor).  It  is 
a  gray  bird,  with  a  black  forehead,  and  a  con- 
spicuous crest,  an  inch  longer  than  the  chicka- 
oiee  and  not  so  attractive.  The  notes  are  not 
so  attractive  as  those  of  tlie  chickadee  and  be- 
come monotonous ;  the  most  common  rendering 
in  words  is  "peto,  peto,  peto,"  but  it  also  has 
other  calls.  The  tufted  titmouse  is  not  so 
familiar  or  confiding  as  the  chickadee  and  is 
distinctly  a  woodland  bird,  seldom  seen  about 
houses.  It  is  not  shy  and  is  readily  ap- 
proadicd.  while  the  prominent  crest  nuUces  it 
easy  to  recognire.  Hie  nesting  habits  and  the 
eggs  arc  similar  to  those  of  the  chickadee,  but 
the  latter  are  considerably  larger.  A  tufted 
titmouse  occurring  in  die  valley  of  die  Rio 
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Grande  (Porus  alrurntattis)  is  notable  for  its 
glossy  black  crest,  while  the  bridled  titmouse 
(P.  wollntbtri)  is  a  related  specie!^  occurring  in 
the  southwestern  United  States.  an<i  is  remark- 
able fur  the  veiy  conspictioiis  black  and  wbite 
markings  on  the  head.  Besides  several  other 
intfre>iMi>{  specie*  of  I'arus,  the  southwestern 
United  States,  is  ihc  home  of  four  or  fi%e  very 
small  ti!:;im.  belonging  to  the  Renera  Psaitri- 
parus  and  Auri(<arus  The  former  are  called 
"bush-tits'*  and  though  very  plainly  colored  with 
black,  brown  and  plumbeous,  their  very  small 
size,  four  inches  or  even  less,  and  their  large. 
Woven,  pensile  nests,  with  lateral  enirancc. 
make  ihcm  an  interesting  group.  The  gold  tit 
{Auriparus  Havtccps)  is  of  about  the  same  size, 
but  is  notalile  for  the  rich  yellow  head,  the 
other  uppt  r  parts  being  ashy  and  lower  parts 
whitish.  These  little  hir<ls  build  great  globular 
nests  of  twigs,  in  'In  bushes,  lining  them  uiili 
down  and  feathers.  The  eggs  arc  pale  bliii^ 
^cklcd  with  brown. 

Of  the  tiu  of  the  Old  World,  seven  spectes 
occur  in  Great  Britain,  hut  one  of  them,  the 
crested  tit  {Pants  crLstalus) ,  is  only  an  acciden- 
tal visitor.  The  great  lit  (P.  major)  is  the 
largest  Kuropean  sp<  .  -Ii  tirfi  only  about  the 
size  of  our  tufted  titmouse.  Tlio  general  color 
is  yellowish  and  gray,  with  white  cheeks  and 
black  head  and  throat.  The  blue  tit  (/'. 
tvtmtnu)  and  the  cole  tit  (P.  o/tr)  are  the 
conmonest  of  the  English  species.  The  former 
has  the  top  of  the  head  light  blue  and  a  bluish 
cast  to  the  rest  of  the  pJumase.  It  is  the  species 
usually  called  *tom-tit.*  Tnc  azure  tit  (P. 
cxatuis)  of  Siberi.-i.  which  "S  skv-blue  and 
white,  and  the  larj^e  Japanese  i\\  (P.  ttin'uf), 
which  is  handsomely  marked  with  chcsinuf. 
will  itT\c  as  examples  of  the  more  brightly 
colored  titmice.  The  long-tailed  tits  of  the 
gvntis  iHgithaios  are  remarkable  not  merely  for 
their  excessiv/ly  long  tails  btit  bec;iuse  the>' 
build  ver>-  elaborate  cotty  nests,  which  are  pur se- 
sh.-»ped  and  hang  free  or  arc  attached  clong 
one  side  to  the  trunk  of  a  tree  Thr  >  .^cs  arc 
ver>'  numerous,  as  many  as  20  h^viug  been 
found  in  one  nest. 

ConMih  in  addition  to  standard  ornithologies, 
Coues,  *Birds  of  the  Northwest*  (Washington 
1874):  and  'Hirds  of  the  Colorado  V.illcy* 
(Washington  IW).  and  F.v.ins.  A.  H..  'Birds' 
(in  TambridKc  Natural  History,'  VoL  IX, 
Kew  York  1000). 

TITTLEBAT  TITMOUSE,  the  name  of 
a  London  shop  clerk  who  figures  as  the  hero  of 
■Ten  Th.  iis.iiid  a  Year,*  a  novel  by  Samuel 

Warren 

TITULAR  BISHOP,  an  tpit-copal  title  in 
the  I'J'  man  Cathcilic  Church  substitute<l  by  Pope 
Leo  XIII  for  the  older  one  of  bishop  %m  parti' 
bus  mfidelium. 

TITULAR  CHURCH,  a  n.imc  given  to 
the  p.'tn-}i  (hiirrhr--  nf  Rome,  as  di>tiiict  fr<'m 
tin-  patriitri  h;(!  fhlirt  hr>.  v^hirh  lirl'iiig  |n  the 
I'tjpc,  and  from  the  nratoriev  Kach  titular 
chnrrfi  !>•  under  a  cardinal  pncN;.  has  a  district 
a«.4tfmrd  to  it,  and  a  font  lor  baptism  in  case 
of  nrr^^Miy 

TITUS,  ci  nip.-»nit>n  and  wcll-lovi-d  friend 
of  S4»nl  Paul.  He  w;is  r<iurrt»d  l»y  the 
al»«Kllr  (Til.  i,  4).  at  Anii'ich  50  or  51  and 
in  the  ^arac  year  airi»mpanied  him  to  Jerusalem, 


and  was  present  at  that  first  council  «bk.-ii 
recognized  Gentile   converts   as   part   of  the 
Church,  and  exempted  them  from  the  bunkn 
of  the  M0S.-11C  ritual  (cf.  Acts  xv,  1  —  35  with 
Gal.  ii,  1-3).   Paul  soon  afterward  earned  <m 
the  liberty  thus  accofded  by  refusing  to  reouite 
Titus.  ,i  (^reck,  to  he  rlrctimn-t  J  ('"j.il   51.  3-.^) 
TiiUb  w,is  sut>se<iueni!v  with  i'.ir.l    it  Ephesui 
(Vj).  whcnr^-  tlic  I'ortTur  w.i«  ^ctx:  i  r.   1  special 
nu^3iou  to  the  Coriiitluani,  carr>tnij  vrith  Kus 
Paul's  second  e^stle  to  that  church  (2  Cor 
vuL  6^  22,  23;  xii.  18).    When  Titus  returac4 
(5/  AJt.)  he  found  the  apostle  in  Macedonia 
(2  Cor.  vii,  5-6^  1^15).  Sahscoacntiy  <«6  ar 
66  A.p.)  he  was  left  in  Crete  to  arrmmpe  the 
affairs  of  the  Church  and  •rrJan:  <Klcr^  tr 
every  ciiy»   (Tit.  i.  5)     ketufi.ink-  rhtriie  tc 
Rome  he  was  dispatched  ';>^  I'. ml  ^'K^    r  t>7)  ro 
Dalmatia  (2  Tiro,  iv,  10).   Titu»  returned  k> 
bis  work  in  Crete,  and  died  at  an  advanced 
age.    See  also  Ttti's.  Ei  i^tw  to. 

TITUS,  Flavius  Sabmus  Vespasianus, 
Roman  empcr  r  Iv  4<)  ad  .  <i  Ki-.^t.  ; >ept 
81  A.ft  He  was  the  son  oi  \'cspa!.j^ii.  whore 
he  succeeded  as  emperor  in  79  a  u.,  and  »»» 
brought  up  at  the  court  of  Nero  with  bts  fhcsd 
Britanmcus,  whom  he  accompanied  in  wan 
in  Germany  and  Britain.  Later  he  coounandcd 
a  legion  in  the  war  of  Vespasian  aninst  the 
U  \sn.  I .  .iiductinff  the  campaiijn  in  Ju<uea  ir 
in  the  i>lace  of  his  father,  who  was  then  called 
Xi:  ihr  imperial  throne  Ar  '.hr  crd  of  a  lone 
and  cruti  »iegc  Jerusalem  wa>  Sitkcn  bv  Titus 
Sept.  70.  Titus  relumed  to  Rome  in  71.  where 
he  was  rewarded  with  the  title  of  C^ar  and 
Riven  a  pan  in  the  government  of  the  empire. 
He  early  manifested  the  qualities  ol  a  Iranae 
and  able  ruler  and  he  became  the  idol  of  the 
Roman  people.  The  Col' s*;!  um.  In  '^un  by  Ves- 
pasian, was  completed  iuiii<  r  hn  direction,  aod 
till  iiiiltlic  baths  h..i;hi1  m  his  honor,  in  1  otber 
institutiua$  for  the  public  benefit  w^re  esiab^ 
fished  hy  Um 

TITUS,  Bpistle  to,  one  of  the  epistle*  o! 

Saint  Paul,  stated  to  have  been  written  to 
Tiiii>-,  a'-  I'l^hop  over  'hi-  f"r<Mtis  freim  NiC'>f^ 
oh-i  m  Macedonia.  It  is  knowfi  as  one  <>t  ihr 
•Pastoral  Epistles.*  beciuse  devoted  chirflv  r'> 
admonitions  on  the  subject  of  pastoral  duties 
In  this  epistle  Saint  Paul  descriltes  what  a 
bishop  ought  to  be,  and  appUcs  severe  lingiiw 
to  certain  of  the  Cretans.  TM«.  and  the  t«e 
epistle*  to  Timothy,  have  been  «ubjr<-ied  t' 
much  discussion.  See  Timothy  and  Tm^, 
EriSTi-fs  TO 

TITUS  ANDRONICUS.  Several  p!a>  i  oi 
the  Slukc^peare  canon  pre$*r\e  a  m\>ttr>  doc 
to  almost  total  absence  of  external  evidtiwc. 
in  the  casr  of  'Andronicus'  the  i.-intalmn,:  •jtj- 
ceri.iint)   n  -t-  from  the  cxistciiri  of  at;  cruu.; 
ally  large  inu^s  of  data.  Shakc»pcarv'» 
s(.-iiitial  concern  in  the  tragedy  IS  a%Ottchcd 
the  double  testimony  of  Meres,  whu  ir 
lists  'Titus  Andronicus'  among  ShakeNpran  * 
tragedies,  and  of  HcmminKs  and  CondcH.  nhif 
in  1623  included  the  play  in  the  Shakr-^peare 
Folio    0\]   ilu   other  hand.  thr.  i    .,,!  irty  r  l  - 
tinns  are  .iii..i.>mous.  and  though  Jh;»  tiaruri 
emmgh  in  the  case  of  the  first   (!>*>*).  it  ;« 
surprising  that  the  publishers  of  the  IM)  acd 
K>1I     quartos    should    not    have  menrsr^^i 
Shakespeare's  then  popular  name.  Moc«o««<. 
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a  large  majority  of  the  best  critics  have  been 
.strong  in  thtir  conviction  that  the  marks  of 
Shakespeare's  mind  arc  not  evident  in  the  plot, 
the  characterization,  or  the  language  of  tfais 
pb}'.   There  is  little  of  the  tineveniless  4iere 
which  one  finds  in  works  written  by  inferior 
authors  and  revised  by  Shakopcarc ;  in  versi- 
fication as  in  dramatic  power  this  tragedy  is 
pretty  consistent  throuf^hout.  and  it  bears  much 
■nore  affinity  to  the  work  of  Kyd  or  Peek  than 
to  Shadcespeare's.  The  probtetn  is  complicated 
by  references  lo  what  may  conceivably  have 
been  earlier  versions  of  our  plav.   A  drama 
called  'Tiui>  and  Vespacia*  (Vespasian?)  was 
acted  for  the  first  time^  11  April  1592.  We 
cannot  positively  determine  whether  this  was 
an  old  form  of  *  Titus  Andrunicus*  or,  as  the 
title  more  naturally  suggests,  a  quite  unrelated 
work  on  the  subject  of  two  historical  Roman 
emperors.    Another  work,  called  by  Henslowe 
♦Tiui'>  and  Andronit  us'  or  '  Aiidronicus,'  was 
put  on  the  staije  as  a  new  work  in  lanuary 
1594.  by  the  Earl  of  Sussex's  company  and 
revived  in  June  of  the  same  year  by  the  Lord 
Admiral's  and  Lord  Chamberlain's  (the  last 
Shakespeare's  company).  On  6  Feb.  1594.  <A 
Noble  Roman  History  of  Titus  Andronicus* 
was  liccnsc«I  to  luhn  Danter,  and  in  the  ^ainc 
year  our  play,  culled  'The  Most  LamcrUablc 
Roman  Tragedy  oi   Titii^   Amironuns, '  was 
printed   bv   Danter   for   Edward   White  and 
Thomas    MillinRton.   The  •  subsequent  quarto 
editions  in  1600  and  1611  were  printed  for 
White,  and  all  three  were  sold  at  the  same 
sliop.    W'iilioiit  entering  into  fulkr  discussion 
of  ttiis  cvitl'jitcc  and  of  of^hcr  entries  in  the 
Stationers'  Register,  it  may  h<-  said  that  the 
records  seem  to  establish  the  identity  of  Hens- 
lowe's  *Titus  and  Andronicus*  with  our  play 
as  printed  in  1594.   (The  contrary  conclusions 
of  Prof.  G.  P.  Balcer,  Publications  of  Modem 
Lnnounc,'  .-f  f     ta'j      66-76,  1901.  have  been 
invalidated  by  ihc  discovery  in  1905  of  the 
1594  quarto).    If  we  eliminate  Hcnslowe's  ear- 
lier *Titus  and  Vesparin*  n<=  probably  unre- 
lated, there  seems  little  rrriM  ii  to  believe  that 
any  version  of  ^Titus  Andronicus^  existed  in 
Shakespeare's  lifetime  which  differed  essentially 
frotii  that  we  possess.    Danter  licensed  'Titus 
Andronicus*  for  publicatioi>  (6  Feb   l.S94>  on 
tho  same  day  on  whirh  Su-^cx's  rompany  is  last 
recorded  as  aciitiu   it,   and  his  manuscript, 
printed  later  in  the  year,  would  seem  to  be  that 
which  they  acted.   We  have  no  reason  to  be> 
lieve  that  Shakespeare  revised  any  plays  either 
for  thi>  company  <jr  for  Pemliroke's  >  i  tiip.inv. 
\*hich  is  >ai(l  also  to  have  performed  tin.  nicer. 
The  text  II f  tlic  play  in  the  Shakespeare  iMilio 
of  162J  must,  on  the  other  hand,  be  that  acted 
by  the  Lord  Chamberlain's  company  in  June, 
1594,  or  later.  Since  the  differences  between 
ttheae  verrions,  however,  are  relatively  (juite  un- 
important (Act  III.  sc.  ii  is  added  in  the  Folio), 
it  appears  as  likely  on  bibliographical  as  on 
stylistic  (crounds  that  Shakespeare  had  no  mors 
than  a  slight  part  in  the  play. 

No  direct  source  for  <Titns  Andronicus* 
lias  been  discovered,  its  relation  to  two  later 
continentel  works,  *Aran  en  Titus'  (Aaron 
and  Titus)  by  the  Dutch  poet  fan  Vos  (priritdj 
1641)  and  a  (icrman  play  of  "Titus  AndroiuLUs 
and  the  arrou  inf  impress  (ca.  162").  Ii.i-  been 
learnedly  discussed  by  H.  De  W.  Fuller  {Pub- 


licalions  Modern  Languaye  Association  1-63, 
1901)  ;  but  it  seems  probable  that  these  foreign 
works,  as  well  as  another  German  play  of 
which  traces  exist,  arc  based  upon  perversions 
of  the  extant  *  Titus  Andronicus'  text,  as  dis- 
seminated by  tra\eling  English  actors,  and  not, 
as  I'tilkr  argues,  upon  two  hypothetical  earUer 
Enj^li.sh  plays.  Early  17th  ccnturj*  allusions  to 
*Tttus  /\n(lronirus,'  though  not  very  numerous, 
are  such  as  to  prove  that  the  play  was  popular 
with  the  mass^  of  the  public.  Later,  John 
Downes,  writing  of  the  performances  of  Sir 
William  Davcnant's  company  after  the  Resto- 
ration, mtrtioiis  'Titus  .\ndronicus'  amnng 
so\cral  ollicrs  wliidi  "being  old  plays,  were 
acted  btu  now  and  then;  yet  beint;  wtll  per- 
formed were  very  satisfaclonr  to  the  town.* 
In  1687  Edward  Ravenscroft  published  an 
adaptation  *T1tus  Andronicus,  or  the  Rape  of 
Lannia.  Acted  at  the  Theatre  Royal, >  with  a 
prefacf  containtiir:  sotnc  Important  remarks 
coni-criiin^:  the  old  play.  Among  the  more  un- 
con\ ciUioiKil  niodirii  theories  regarding  the 
.authorship  of  *^Titus  Andronicus'  may  be  noted 
Grosart's  argumi-nt  that  It  was  written  hy 
Greene,  <EugUsche  Studien*  (1896);  },  U. 
Robertson's  mat  it  is  essentially  Peele's  <Dld 
Shakespeare  write  Titus  Nmironicu^*  (1905). 
and  an  ill-cotisidercd  rciciu  hypothesis  of 
H.  D.  Gray  that  the  play  was  originailv  I>y 
Shakespeare,  revised  by  Greene  and  Pecle; 
<Flflgel  Memorial  Volume'  (1916). 

Tucker  Brooke. 

TITUSVILLE,  Pa.,  city  in  Crawford 
County,  on  Oil  Crcdc  and  on  the  Pennsylvania 
and  the  N'cw  York  Central  railroads,  100  miles 
north  of  Pittsburgh  aud  50  miles  southeast  of 
Erie,  Pa.  The  city  is  on  a  plain  which  slopes 
slightly  toward  the  south  and  cast.  The  natu- 
ral drainage  is  snppIcmLiitrd  liy  an  cxcci'int 
system  of  sewerage.  The  water  is  obtained 
from  artesian  wells.  The  broad  streets  are 
largely  paved  and  tree-lined.  Electric  trolley 
lines  traverse  the  principal  streets.  TTie  mantt* 
iactnring  industries  consist  of  one  of  the  larg- 
est iron  works  in  the  countr>-,  a  high  grade 
steel  works,  machine  shojis  .itirl  foundr-t-,  I.tv^c 
oil  refineries,  paraltuie  works,  large  branch  of 
the  Amtriran  radiator  works,  large  branch  of 
the  Bethlehem  Steel  Company,  chemical  works, 
planing  mills,  specialty  works,  cinler>'  works 
and  an  electric  li^ht  and  power  plant.  The  nut- 
put  oonsistB  of  iron,  car  tanks,  steam  engines 
and  boilers,  forpinr*.  oil  w.  fl  machinery  and 
fittings,  gasoline  en-'inc-..  n  tiiied  nils,  gasoline, 
etc.  'I'horc  arc  large  oj!  i\i]<U  in  the  vicinity 
and  the  tirsi  well  sunk  for  petroleum  was 
drilled  just  outside  of  the  city  Hmits  in  the 
summer  of  185^  Striking  oil  on  27  August 
of  that  year.  There  are  three  hanks  consist- 
ing of  a  national  bank,  a  commercial  b.ink  and 
a  trust  company.  One  of  the  finest  banking 
buildings  in  the  State  w  i.  erected  in  19lC 
Among  other  public  buildings  are  12  large  edi- 
fices and  two  halls  for  religjous  services,  n 
high  school  with  a  four-year  course,  four 
graded  public  schools  and  a  kindergarten,  all 
under  one  superintendent;  Saint  Joseph's  Acad- 
emy, kindergarten  and  parish  school.  The  city 
has  also  an  excellem  Iitnary,  '  i'trixwi  .Memo- 
rial Librarv,"  an  excellent  Yoimg  Men's 
Cliristian  Association  and  Young  Women's 
Christian  Association  and  the  Tittisville  HM|ii> 
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tal.  Titusville  was  first  settled  in  1796,  becom- 
ing a  bornuc^  in  18^  and  chartered  as  a  city 
in  1966.  The  town  was  laid  oot  in  streets  in 
18D9.  It  suffered  great  damage  from  flood  and 

fife  5  June  1!*>2  which  destroyed  one-third  of 
die  city  with  a  loss  of  60  lives.  The  city  owns 
and  operates  the  waterworks  and  one  of  the 
electric  litrht  plants.  The  Kovcrnmcnt  ii^  vested 
in  the  ma\or  and  five  commissionir^.  'ht  n  lyor 
bdog  elected  for  four  years  and  the  commis- 
dooers  for  two  years.  The  majority  of  the 
people  are  native  bom.  the  predominating  for« 
dgn  element  consisting  of  Scandinavians,  Irish 
and  Germans    Pop  8..'?0 

TIUI,  tc-we'.  or  TIVI,  tc  vc,  Thilippincs. 
pueblo,  prov  ince  of  Alliay:  on  Lagano  Kay,  on 
tilc  northeast  coast,  23  miles  north  by  west 
frocD  the  pucUo  of  Albay.  It  is  the  centre  cS 
a  hemp  srowing  rei^ion.  and  exports  hemp  bf 
way  of  T^ibaco.  It  is  especially  celebrated  for 
it-  thcrn.Tl  >pri!iL"»  of  ir  ■[!  aii'l  sulphur  waters 
wiih  nu  licitnl  pmpcrucs,  which  arc  visited  by 
brge  iiiim^Krrs  of  natives.    Pop,  about  11,000. 

TIUMEKf.  Uoo-meny'.  Russia,  in  Siberia 

fivemment  of  Tobolsk.  120  miles  southwest  of 
obolsk.  on  the  Tura  River.  It  is  an  important 
centre  of  trade,  h-ing  on  several  commercial 
routes,  with  r.TiIro.id  c  ninuinu-ation.  I;  li.is  a 
large  technic. il  school.  It-  priticipal  manuf.iC- 
turcs  arc  Ictthcr,  v  ap,  cmllts,  carpt-t-,  pot- 
tery and  woolen  good*.  Those  articles  are  ex- 
ported to  China,  the  Kirghiz  steppe.  Bokhara 
and  everywhere  in  Siberia.  The  Tiumcn  and 
woven  Carpets  are  espcciaQy  renowned.  In 
Tieimell  was  located  a  famous  exile  prison. 
Pop.  about  3S,000. 

TIVERTON,  R  I.,  town  in  Xewiwrt 
County,  on  N'arrk>s'aii-cit  Ba>',  near  Fall  River, 
Mass..  and  on  the  New  Yoni,  New  ibven  and 
Hartford  Railroad.  There  are  cotton  manufac- 
tories and  oyster  and  fishing  industries.  Popi. 
4,032 

TIVOLI,  tc'vo-Ic,  Italy,  in  the  province  and 
di-trjv  t  of  Kon>t ,  oil  the  Tcvemnc  or  Aniene, 
16  miles  Dorthea&t  uf  the  capital  Its  position 
on  a  rodcv  height  overlooking  the  river  is  ex- 
treme^ mctnresque.  Tivoli  coouaads  a  fina 
view  of  Kome  and  the  Campagna.  It 
a  fine  modem  cathedral  whidi  central 
with  the  other  town  buildings.  Its  anticptitiM 
are  niimtrous  ami  interesting,  and  inr!u<!c  a 
timplc  ot  the  TiNurtiMC  svhil,  temple  of  \  csta, 
\illa  of  Ha»lri:in,  <  tr  The  artificial  cascades 
formed  by  the  Tcv crone  constitute  an  interest- 
ing feature  of  the  land.scape  and  supplv  power 
for  the  electric  lighting  uf  Rumc,  and  for  vari- 
ous factories.  The  old  Latin  name  was  Tibur, 
important  in  the  Latin  Confederation.  It  be- 
came subject  to  Rome  in  A38  b  r  The  popula- 
tion uf  the  Commune  is  about  l.\lKXl  CtNUOit 
Baedecker's  Ttutr.il  Italy  and  Rome.' 

TLAPALLAN.  the  mythical  home  of  the 
Toltecs.  and  the  land  from  which  came  their 
great  culture  god.  QvetialcoBtl.  and  to  which  he 
reiurrrd  when  bis  mission  on  earth  was  done. 
Sec  Oi  KT?Aimvn  ;  Nfrxim — MNTiioinrY; 
Choi  ■  I  \ 

TLAXCALA.  llas-kili.  or  TLASCALA, 
Mexico,  the  smallest  state  in  the  rtpt:!  '1- 
atrd  between  the  states  of  Pncbla,  Hidalgo  and 
Uexint  Area,  1.534  sipnire  miles.  The  rapital, 
Thxcala.  birated  abiHil  00  miles  east  of  Mexico 


City,  was  in  ancient  time  a  large  c!t>-.  bat  ti» 
V>]9  population  is  only  2.800.  It  has  a  bish'^'^  s 
palace  and  a  statehonse  that  rctams  modb  oi 
their  former  grandeur.  The  hohr  wcB  of  Ooot- 
Ian,  in  the  snborhs.  is  covered  nr  a  «oatl;r  mi 
imposing  sanctuary.  The  state  ncs  wMmi  the 
plateau  region,  ar.il  its  surface  is  brr-krr  '^j 
high  moimtains.  The  principal  occupations  are 
at,'nciilrurc  and  some  manufacture  of  ckuh. 
though  iron  and  silver  are  found  in  the  moun- 
tains.  Tlaxcala  was  at  the  time  of  the  Disctn- 

a,  a  powerful  native  state  which  had  mmt' 
led  its  independence  of  the  Aztecs.   It  h^ 


came  an  ally  of  Cortes  and  leuined  its. 
government  for  a  time  tmder  the 

Pop.  a'-       l'J2.nOO.  almost  all  Indians. 

TLEMCfiN.  tl  im-scn',  Algeria,  in  the  pr 
ince  of  Oral),  70  miles  southwest  of  the  city 
of  Orao,  and  JO  miles  from  the  Mediterranean. 
It  is  a  walled  town  with  nine  gates,  and  u 
divided  into  three  sections,  namev,  the  citadd 
and  military  estabUshment ;  the  business  por^ 
lion,  containing  the  residences  of  f  .reicr.fs : 
and  the  native  section.  The  town  stands  on  a 
mountain  slope  at  an  elc^ation  of  2.500  feet, 
amid  olive-groves  and  \ineyards.  It  has  32 
mosques,  Protestant  and  CathoGc  churches,  a 
museum  and  Jewish  svnagogoc.  The  mannfac* 
tures  comprise  texnles,  carpets  and  leather 
articles,  hurnooses.  etc.  Trade  i$^  iffl|K>rtant 
cspcrialK-  with  Morocco.  It  is  a  historic  city, 
some  of  the  mosquco  d.itint;  from  the  11th  cra- 
ttirv  \t  the  height  of  its  prosperior,  in  the 
l.ltfi  nn<-\  14th  centuries,  it  is  reputes  (O  hun 
had  125.000  population.   Pop.  39374. 

TUNKST,  or  TUNKITt  a  txom  «f 

tribes  which  constitute  a  disnnct  hnguisric 
stock  known  as  Kolnshan.    They  inhatat  tAc 

coast  and  inlands  of  southern  .Maska.  Pre\iom 
to  the  advent  of  the  white  men  their  b^iOKS 
Were  null  ly  constmaed.  and  their  trade  car- 
ried on  with  neiK'hhcjring  tribes.  The  exchaoi;* 
of  slaves  \\.t~  c.irricd  On  extensively,  and  they 
were  treated  b>'  their  masters  with  the  grcaicsl 
cruelty.  They  have  greatly  diminished  of  bat 
jears,  till  there  now  remain  but  about  5jOQGL 
»  targe  number  of  them  being  enipk>yed  ia  the 

TO  A  SKYLARK.  Shelley's  'Slcylaih.' 
perhaps  the  most  famous  of  Engbsb  b^ics.  was 
written  at  Leghorn.  Italy,  aodpaUisked  mik 
*Promttbcus  Unbound*  m  UBuL  It  ia  camf 
posed  of  21  five-line  stanxas.  each  of  which  mi* 
with  a  long  line  that  represenu  the  brief  pan-* 
of  the  J  ird  on  the  wing  as  it  prepares  tor  at- 
higher  llskrht  Mrs.  SheUe>-  sa>-s:  'In  the  spnnjr 
we  speri;  a  week  nr  two  at  Leghorn,  borrowsta: 
the  bouse  of  some  friends  who  were  f**ffT^  on 
a  jotimey  to  England  It  was  on  S  hCMMifrf 
summer  evening  while  waiKlering  aaDNWg  Ae 
laiu>.  whose  myrtle  hedges  were  the  bower* 
of  the  firedies,  that  we  heard  the  caroQinf  of 
the  slrvlark  which  inspired  one  of  the  moet 
leautifu!  oi  hi*  poems  *  This  exonisitc  h-r* 
h.is  I'lcn  umH  in  ecnerations  of  school  •rr»i}- 
ers"  and  "selcctinns."  S':-  e\rn  sodi  farm!  i* 
haiullii-.w  ha.s  not  scr\  ed  to  tarnish  the  peculiar 
quality  s  in  which  it  <-till  remains  matchk-M 
and  unapproachable.  Shelley's  skylarlt.  onBa 
Wordsworth's,  loses  itself  in  the  empyrcsa: 
is  a  spirit  oot  a  bird,  an  embodied  voice,  sn 
aspiration.  It  ia  hcsiob  the  nsaih  to  rnrrni  thM 
die  poem  has  *tbe  defects  of  its  ^oaitic^:  fm. 
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from  the  standboiflt  of  what  the  poet  meant  to 
do,  it  has  no  anerts.  It  is  a  perfect  work  of 
art,  haviniar  a  worth>'  purpose  Whkh  it  perfectly 

attains.  The  poem  pursues  the  flight  and  the 
•>onK  of  the  bird  swiftly  up  to  the  Iihic;  four 
I  x(]ui<ite  similes  liken  the  lark  to  the  poet,  to 
the  maiden,  to  the  glow-worm  and  to  the  rose; 
the  song  of  the  bird  sings  itself  in  the  heart 
of  the  poet ;  at  the  end  comes  the  pathos  of  the 
infinite  and  unsatisfied  desire  never  absent  from 
Shelley's  nature  lyrics.  The  criticism  of  almost 
a  century  has  applied  to  the  'Skvhrk*  the  epi- 
tlu'ts  which  have  lonp  since  beiMme  l  anal  but 
which  seem  inevitable :  it  is  melodious,  exquisite, 
ethereal,  ecstatic.  As  such  it  is  unsurpassed  and 
is  probably  unsurpassalile.  Wordsworth's  'Slcy- 
lark>  represents  a  mure  human  point  of  view; 
Keats'  *Ode  to  a  Nightingale.^  an  equallv  con> 
sumtnate  achievement  of  a  different  kind. 

Mauon  Tticnx 

TOAD,  an  amphibian  of  the  anourous 
family  Bufonidee  or  some  related  family  in  the 
series  A'lifcra.  in  allusion  to  the  structure  of 
the  shou[<lcr  pirdlc.  The  Bufonidee  present  the 
follow  int,'  disiinctive  features:  The  tongue  is 
well  developed,  fixed  to  the  front  of  the  mouth, 
and  has  the  hind  end  free.  The  result  of  this 
arrangement  is  that  it  can  be  filliped  by  means 
af  appropriate  muscles  with  the  greatest  speed 
ind  precision,  and  thus  serves  these  usually 
otally  toothless  animals  in  the  capture  of  in- 
i'-cts  which  adhere  to  this  iiivuous-roaled  orj^an. 
feeth  are  always  absent  from  the  jaws,  but  may 
ic  present  on  the  vomer  in  a  few  foreign  gen- 
era. The  hind  toes  are  more  or  less  webbed, 
he  front  toes  webless  and  the  ends  of  the  toes 
ire  neither  clawed  nor  furnished  with  adhesive 
iiscs.  In  all  cases  the  vertehnE  arc  procrelnus 
.r  have  their  hoches  hollowed  in  front,  the 
ransverse  processes  of  the  sacrum  arc  cx- 
Miided  and  ribs  are  absent.  This  family  is  an 
actenriive  one  of  abont  15  |;enera  and  100  spedea 
ind  is  eosmopoKtan,  but  is  especially  well  rep- 
rscnted  in  tropical  America.  The  species  differ 
onsidcrably  in  habits,  most  of  them  being  ter- 
.  St  rial  hurrowers*  but  some  are  aquatic,  others 
irborcal. 

Within  the  United  States,  Bufo  is  the  only 
renus.  being  represented  by  9  or  10  species, 
nost  of  which  belong  to  the  sontfawestera 

Jnitcd  States  and  Mexico.  The  common  east- 
TTi  toad  (B.  lentiginosus)  is  found  in  one  or 
;hcr  of  its  sub-species  throuKhout  the  eastern 
Jnitcd  States  and  Canada.  The  familiar 
oughncss  and  wartiness  of  the  skin  of  toads  is 
lue  to  the  presence  of  glands  and.  especially  on 
he  liead,  to  bony  deposits.  They  are  chiefly 
er  rest  rial  and  nocturnal,  and  feed  upon  in- 
fcts  of  which  they  destroy  large  numbers, 
'oads  visit  the  water  in  March  or  April,  their 
irceding  season,  for  the  purpose  of  depositing 
heir  eggs,  which  arc  in  long  strings  and  are 
ertiliaed  by  the  male  upon  their  extrusion. 
iHtring  the  mating  season  the  males  are  very 
loisy  at  ni^ht  and  so  pugnacious  that  they 
omctimes  lall  one  another  in 'their  encounters, 
development  takes  place  rapidly  and  the  tad- 
>olc-stage  is  passed  in  three  or  four  months, 
vhen  the  young  toads  leave  the  water  in  mul- 
itudes.  The  popular  repugnance  to  these  per* 
'ectly  harmkia  animals  has  no  doubt  ansen 
rom  their  unprepossessing  aspect  and  outward 
ippcarance.  No  venom  or  poison  apparatus  of 
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any  kind  exists  in  these  creatures;  and  save 
that  the  secretions  of  the  sidn  may  be  of  acrid 
or  irritant  nature  when  brought  in  contact  with 

cut  or  exposed  surfaces,  they  are  utterly  harm- 
less tu  man.  There  is  a  swelling  aliovc  the 
eyes  covered  with  pores  and  large,  thicJc  and 
prominent  enlargements  behind  the  eyes  \9hich 
secrete  an  acrid  fluid,  which  protects  these 
animals  from  the  attack  of  carmvorous  mam- 
mals. They  also  swell  up  with  air  when  at- 
tacked by  snakes.  When  handled,  toads  fre- 
quently eject  urine  from  the  vent,  but  the  wide- 
spread belief  that  the  contact  of  this  fluid 
with  the  skin  produces  warts  is  utterly  un- 
founded. Toads  arc  extremely  tenacious  of  life 
and  can  exist  a  long  time  without  food;  their 
hibernation  in  mud,  cracks  and  holes  has  prob* 
ably  given  rise  to  the  stories  of  their  being 
found  in  places  where  they  must  have  existed 
for  centuries  without  food  and  air.  These 
stories,  however,  have  no  foundation  in  fact, 
lor  Dr.  Buckland  proved,  by  direct  experiment, 
that  no  toad  can  Uve  for  two  years  if  deprived 
of  food  and  air.  Another  common  belief  that 
toads  are  often  rained  down  is  probably  to  be 
explained  by  the  fact  (hat  great  mmbcn  of 
young  toads  frequently  leave,  during  showers  of 
rain,  the  vicinity  of  pools  in  which  their  larval 
life  was  spent.  TikkIs  arc  really  cxt:cmcly 
interesting  animals,  and  much  entertainment  can 
be  derived  from  their  observation. 

Among  foreign  toads  are  the  great  Bmfc 
agua,  large  enough  to  fill  a  quart  measure,  of 
the  West  Indies  and  South  America ;  the  green 
toad  (B.  viridis)  of  Europe,  noted  for  its 
change  of  color;  the  long-tongued  load  (lihino' 
phrynus  dorsalis)  of  Mexico,  which  feeds  on 
termites;  the  European  flre-toad  {Bombinator 
igncus),  so  called  from  its  brilliaitt  red  under 
parts  and  belonging  to  the  famil^^  Discoylos- 
sida;  and  the  remarkable  Surinam  toads,  which 
are  tongueless  and  carry  the  young  in  little 
cavities  on  the  back.  The  last  belongs  to  the 
distinct  family  f'tpidcr.  The  spade-foot  toad 
(q.v.)  and  the  tree-toads  or  tree-frogs  (q.v.) 
belong  respectively  to  the  families  Scaphiopidie 
and  HyUdit.  Many  of  the  toads  have  remade- 
able  and  interesting  breeding  habits,  for  ai> 
counts  of  whidi  reference  must  be  made  to 
works  of  herpetoloR>'.  Consult  Boulangcr.  E. 
G.,  'Reptiles  and  Batrachians'  (New  York 
1914);  Cope,  E,  1).,  *Batrachia  of  North  Amer- 
ica' (Washington  1889)  ;  Boulenger,  G.  A., 
'Tailless  Betrachia>  (London  1892);  Dicker- 
son.  M.  C,  *The  Frog  Book*  (New  Yoric 
1914);  Gadow,  'Amphibia  and  Reptiles*  (New 
York  and  London  1901);  Kirkland,  "Habits, 
Food  and  Economic  Value  of  the  American 
Toad*  (in  Bull.  6,  Hatch  Exper.  Sta.,  Amherst, 
Mass.,  1997) ;  Sampson,  ^Ainerican  Natnralist* 

TOAD-FLAX,  a  common  roadside  weed 
(Lifuiria  linaria)  belonging  to  the  family 
ScrophulariacecF.    It  somewhat  resembles  a 

snap-dragon,  but  is  smooth  and  has  many  linear 
leaves,  either  alternate  or  opposite  and  vertic- 
illate  on  the  lower  portions  of  the  stem,  and 
very  pale  green.  The  stem  is  prolonged  by  a 
terminal  bracted  densely  flowered  raceme.  The 
blossoms  arc  pale  yellow  with  a  short  spur,  a 
two-lipped  corolla,  the  lower  lip  spreading  and 
thrcc-lobcd,  with  a  base  so  enlarged  as  nearly 
to  close  the  throat  with  an  orange-colored 
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palate.  This  comhtnation  of  onngc  and  yellow 
nas  pivcn  rise  to  the  name  *hut!cr-and-eKK5  • 
It  a!-o  called  ram-tead  The  plant  ha*  i>ecn 
nainn)li7cd  from  Europe  and  is  rather  pretty, 
I  It  i>  very  tenacious  and  vcty  diSwirit  lo 
cradipate. 

A  native  toad-flax  is  L.  canadensis,  a  slender 
plant,  with  bine  flowers  and  with  a  tendency 
toward  0|>po»tene$s.  The  Renilworth  ivy 
(Cy$itbataria  cymbalaria)  is  also  called  iTy- 
leated  toad-flax  and  is  a  (glabrous  trailing  perrn- 
nial.  with  rcniform-or?>:rti]nr  leave*  and  Miiish 
flowers  L.  trUirnithof'hora.  a  European  plant, 
is  peculiar  for  its  purfile,  iontr-spiirrtd  flowers 
blooming  in  whorh  of  ihrrc  ait<l  rc-.eniMtnp 
birds,  which  has  su^tgestcd  thr  l^nui  name, 
•three-birds*  toad-flax.  The  .\merican  bastard 
toad-flax  (Cemandra  umbellata)  is  a  delicate, 
pale  green,  smooth  plant^  of  the  sandal-wood 
lamily,  with  Krecnlsn  white  or  purplish,  cam- 
paiv.:Iaif  rnn  lla*.  and  oMorc;  l(a\f'i  quite  unlike 
the  I.i>\aria  In  Kngland  Thcnnm  ItnofkyllutH, 
wwh  leaves  like  those  of  toad-telE,  is  knOWD  ll^ 
the  same  name  as  Comondra. 

TOADFI8H.  any  fish  of  the  Kenus  Botrth 


S  <  I  C.i 


"ihc  large  head,  wi'le  >;3pe 


sod  gtiit;aii\  luad-Iikc  appciiraiicc.  The  com- 
Won  toad-ti>h  (B.  lau)  is  from  ti^;ht  inches  to  a 
fool  lon^.  light  brown  marbled  with  black. 
There  are  al-oui  12  species,  dwelling  prindpaQy 
in  tropical  and  sub-trupical  seas.  _ 

TOADSTONE.  ( 1 )  in  geoloyy.  an  old  Eng- 
lish name  for  certain  am>-giiaioidaI  hasahic 
rocks  o<.curring  in  C  uml>erland,  England  The 
name  is  :d^'>  applied  to  a  moitled.  apparently 
apberuhtic  icUite.  found  near  Boston.  (2) 
FrtKmenu  of  rocks  or  precious  stones,  re- 
sembling toads  ciihcr  in  color  or  form*  also 
fossib  of  rarioos  kinds,  sopposed  to  poastss 
Mocial  therapeuiit  Tirtues.  Soch  objects  were 
lor  many  mtturies  highl>-  prized  in  Europe, 
beiri--  r  :  c~  or  amolets. 

TOADSTOOLS,  properly  fungi  of  the 
iandXy  Agancaaa.  which  inchides  the  e<Bbte 


ishri'cms     Set-  Fi'Nt.!. 

TOASPERN,  Otto,  .\mencan  arti>t :  b. 
Brooklyn.  N  Y  ,  2b  March  186J.  He  was  grad- 
uated at  tJic  Kfiomi  Academy  oi  Fine  Aru^ 
Muiuch  :  was  the  pitiitf  of  N.  Qp» 

P.  Kaam:  and  btcawi  an  instnictor  in  the 
National  Acadony  of  Oesbna.  New  Yoifc.  He 
is  l>e>t  kfi'iwn  as  an  illustrator  of  Ltff,  Ladies' 
Home  Jonmai.  dnlur,,  Harfer's  and  several 
landing  European  pcriudicaU. 

TOA8T.  originattv  toaad  dried  or  scoichcd 
baforp  the  we.   In  inc  IMi  ccntnry  tt  bceanM 

thr  fashion  in  Hneland  to  add  toasted  bread 
to  drinks  Knwn  fhi^  habit  the  Ivrm  t"aM 
came  tn  ^te  apphcd  to  a  dnnk  of  homT  proposed 
to  some  person  or  srntiment  dunoj;  thr  course 
or  a",  tlic  C'jr.clu<iijf,  "!  a  meal  The  trroirth  of 
social  drinking  in  the  \hh  centurj'  ^rcatt>-  in- 
creased the  custom  of  toastintc.  and  it  became 
common  to  toa«t  not  only  the  reisninir  nmn- 
ardit.  the  h'lttt  and  the  flag,  but  each  person  of 
the  a«*>rmMrd  companv.  absent  friends  and 
manen  ns  »« ntimrn's.  finally  the  term  rame  to 
den<  te  not  «>ii!v  the  drink  V^ut  the  prrson  <>r 
Senttmiiit  toi'-'fd  u.d  in  th:^  dual  -ense  the 
W«»rd  i»  u«e '.  '  i  >l.r.  T  <-•-•  arr  jir  js/rly  drunk 
Sttin'Jiiik:,  and  it  is  tlu-  mi -b  rn  cu>:»>m  to  have 
svme  IN  rwm  prc4rnt  reply  to  the  »entimcnt  pro* 


posed  In  an  atpaoptialt  speech.  Gmtult  Ossn. 
W's  <Book  oTOays*  and  Valp>'s  'Histwr?  oi 

TrKisfing*  (Ififll). 

TOBACCO,  tbe  common  name 
to  plants  of  tlie  genus  Nicot'.ana.  o:  «b(ft 
there  are  a  large  nmaber  of  spcdes.  and  (2)  le 
the  dried  leaves  of  these  nhnts  prepared  a 

various  ways  for  smoking,  rncwing  or  sr!:*iflc 
Origiiiaring  in  .\mcnca.  the  use  of  tobacco  br^ 
been  extended  into  practically  all  pars  of  •l- 
world  and,  indeed,  it  has  come  to  be  mc  e-- 
parably  the  most  gene rallv  used  of  all  na?r  t>" 
It  appears  that  the  name  tobacco  »a*  denred 
from  the  word  taha£o,  ori^pnally  ernployrd  S 
the  natives  of  Haiti  to  designate  ^  tube  vti 
by  them  in  smOUng  or  taldng  snuff  and  adrv»< 
by  the  Spani.irds  as  the  name  of  !hr  j-  -f-  - 
most  K»  n.  rally  used  in  smoking;  a!th  sx^h  v':r 
products  than  true  ifhacco  were  taken  't  tfc< 
tives  in  the  form  of  snuff  The  habtt-fonr. -» 
p^ope^tK^  or  narcotic  effects  of  tolvarco  are  <h;r 
to  its  content  of  nicotine  and  related  ilkiki4i 
TW  tobacco  plant  belongs  to  the  faa^i  «l 
Solanaeear  and  u  thus  rtlatcd  to  the  MMU^ 

?:>iato,  csgpbnt,^  red  pepper  and  itason  vsbI. 
here  are  some  50  or  niore  speaes  .  r  N'  -  aa* 
but  only  two  of  these,  .V.  taiaium  *id  .V 
rmshca,  are  of  economic  imp^<r-arce  TW 
Indians  of  western  North  Amenca.  buwerer. 
held  .V.  quadrix'alfxs  in  high  esteem  tor  imok- 
ing  purposes.  Aiso,  A",  tjivestrii,  S  tktm  mi 
a  few  othecs  af«  nscd  to  some  extent  fat  oina. 
mental  pntposca.  Additional  weU-kaown  iyr> 
cies  arc  emea.  longt flora,  cjlmhnosa.  tn^m^ 
fhylla.  Ncarh  .jI!  ?f>c<rics  oi  \:c  tiaca 
iiative  to  AmcTKa.  t  j;  .\  juai  «j  app^^ir-  ■■■ 
he  indigenous  to  .Xu.-ir.iha  All  »>:  the  3>  ; 
important  commercial  t>-pes  of  tobacxo  are  pr.- 
diKed  from  .V.  tabacwn  This  is  a  coarse,  rad^ 
growii%  annual,  reaching  three  lo  six  kci  A 
more  in  hcu:ht  The  Icivaa  are  aiMle.  iktf^ 
nately  anaogcd  on  the  Mi^  imy  laigi  kc 
quite  varied  in  site,  matt  lo  lanctsliir  ■ 
Miape.  entire  or  with  wavy  margin.  pei><4a:«^ 
or  sesiilc  .ind  decurrent.  The  num^■«•  of  leaTO 
vani^s  markedly  in  the  difterent  vanetie>  ■«  .? 
not  much  affected  by  differences  of  eavirv^ 
mem.  The  green  portions  of  ikc  p^m  at 
covered  with  soft  hairs  either 
single  ttaflnd.  some  of  wind 
glandular,  aecreling  a  viscid,  gumnsy 
Stcimata  ocmr  on  both  surfaces  of  thr  Imf 
The  intlorr-icence  is  a  terminal  par.cW  fe> 
during  large  flowers  ranging  sn  ool  r  :t 
dirp  red  through  various  »^drs  ^  r  pok  " 
white,  a  light  pink  being  the  moce 
color.  I'nder  favorable  eonditioan 
branches  also  develop  from  bade 
leafHDcils.  The  calyx  of  the  ' 
shaped,  four  or  five-cleft  The  coroBa  rdkr  a 
funnel-shaped  witb  spreading  and  pouted  iotas 
Tbv  '  lov«iom  is  normally  «elf-fertUitrd  TV 
five  vtamens  are  attached  to  the  Kase  cf  tft^ 
corolla  tube  The  stigma  is  capitate.  The  cx:- 
sule  is  two  to  four-valvcd.  bearing  a  rciy  hw 
ntimbrr  of  seed.  The  ased  aM  samll.  thasc  bsv 


JOOjOOU  to  4fXUI0O  in 
nicions  distinctive  varieties  of 

of  the  leading  commercial  \-arietie«  ihere  r« 

many  «ul>-vaneties  tir  local  stramf  bfar:*^  ^ 
(inctne    names    V'Ut    usually    diffenr»    .-3 «» 

themselves  only  in  minor  detailk  la 
stance «  h«*w' 
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of  tobMCo  are  produced  fmm  mixtures  of  dis^ 
•inct  sorts  dcsifniated  collectively  by  Hbt  type 
name  rather  than  by  distinctive  varietal  natnes. 

This  is  notaMy  tr\ie  nf  Cufian  and  Turkish 
tobaccos.  N.  rusliia  is  an  atiiuial  with  a  much 
branched  stem  and  large,  ovate  leaves  with 
petiole.  The  corolla  tube  of  the  blossom  is 
O'lindrical  with  rounded  lobes  and  is  greenish 
vcllow  in  color.  The  seed  are  about  three 
times  the  size  of  those  of  tahofum.  Rustiett  if 
(licidcdly  earlier  in  maluritig  than  !>;  tinhafum. 
It  is  not  grown  commercially  in  America  but 
is  extensively  cultivated  in  India  and  in  certain 
sections  of  Asia  Minor  and  Russia,  and  to  some 
extent  in  otfwr  European  countries. 

History.-  Toliacco  was  widely  used  by  the 
Indians  at  thi  time  of  the  discovcrj-  of  Amer- 
ic.i  by   Columbus   and    relics   of   thi-  Moiuid 
Builders  show  that  pipe  smoking  w.is  a  \(  ry 
ancient  custom  nmong  the  aborigines.   On  land- 
ing in  Ae  West  Indies  in  1492  members  of  Co- 
iumbtis*  crew  observed  that  the  natives  smoked 
rolls    nf    dried    tobacco    leaves.     When  the 
Spaniards  lauded  in  Mexico  in  1519  they  found 
the  natives  cultivating  tobacco  with  eai'e  and 
skill.    It  was  believed  by  them  to  possess  preat 
curative  powers  for  such  diseases  as  bronrhilis, 
asthma  and  rheumatism.    Other  aromatic  ma- 
terials  such  as  liquidambar  were  frequently 
mixed  with  tobacco  for  smoking  pimKMcs.  The 
natives  of  the  Orinoco  forests  of  Venezuela 
under^-tood  the  use  of  tobacco  and  tbc  prepara- 
tion anfl  use  of  tobacco  by  tht  naiivcs  oi  Br.iztl 
are  described  in  detail  by  Andre  Thevi  t  w  ho 
visited  that  region  in  1555.    For  smokinR.  the 
dried  leaves  were  rolled  into  a  small  cylinder 
enclosed  in  a  leaf  of  com  or  palm.  Similarly, 
when  Cartier  discovered  what  is  now  Canada  he 
found  the  Indians  dryini^  toliareo  leaves  in  the 
sun      The  powdered   leaves   were   smoked  in 
pipes  madt  of  stone  or  worjf!     Early  explorers 
ir.ivclinu  through  the  interior  of  the  country 
friiiul  the  habit  of  smoking  very  general  among 
the  aborigines  from  the  Great  Laices  to  the  Gulf 
of  M'exico.   The  pipe  of  peace  carried  by  the 
Indian  trilx';,  which  was  an  elaborately  carved 
and  decorated  oliject,  \\a<  smoked  in  common 
by  those  attending'  Kr,ni<!  councils  .and  w.is  lu  Id 
very  sacred.    The  tobacco  cultivated  by  the 
Inaians  of  North  America  to  the  cast  of  the 
Mississippi  was  N.  rustica  while  in  Central  and 
South  America  A^.  tdhaeUm  was  the  species 
principally  grown     Ti  ha-^  .-dre.idv  been  made 
clear  that  the  Ann  rican  aborigines  used  to- 
bacco in  the  t'orm  of  ciL'ar-;  ihkI  i'or  pipe  smok- 
ing and.  moreover,  it  is  recorded  that  chewing 
the  leaf  was  practised  in  some  sections,  while 
in  South  America  the  manufacture  of  snuR  had 
reached  a  perfection  which  in  some  respects 
has  rifxcr  been  surpassed.    Thus,  the  American 
ludi.'iiis  had  evolved  methods  of  cultivating  to- 
bacco and  prep.iring  it  in  all  forms  which  are 
now  used.    Fin.illy.  it  is  stated  that  a  great 
North  American  tribe  which  dwelt  near  Lajce 
Huron  engaged  in  the  cultivation  of  tobacco  on 
a  commercial  scale,  the  product  being  sold  to 
other    tribes-     According,'  tn  rnriy  atithoritics, 
the  Spaniards  beRuu  the  culiinc  of  tobacco  lu 
Haiti  prior  to  1535.    Shortly  afterw.ird  it  w.ts 
extended  to  the  island  of  Trinidad  whose  prod- 
uct soon  became  famous  in  Europe.  Toliacco 
culture  was  soon  developed  on  a  large  scale  in 
the  West  Indies  and  in  Vcneniefai  and  Braztl. 


lCCO 

At  least  foar  dictfnct  varieties  of  N.  tobiKum 
were  grown,  via. :  (1)  A  large  broad-leaf  ^rpe; 

(2)  a  long"  narrow-leaf  «Oie-tongtie*  tortn; 

(3)  a  type  resrmbliny:,'  (2)  but  with  broader 
leaves;  (4)  a  type  with  very  .small  leaves  Tluis, 
prior  to  the  settlrmcnt  of  J.amcstown,  the  Span- 
iards and  Portuguese  had  developed  an  import- 
ant trade  in  tobacco  between  Europe  and  the 
West  Indies  and  South  America.  John  Rolfe 
began  the  culture  of  tobacco  at  Jamestown  in 
1612  from  seed  broii^^ht  from  Soutli  .\morica 
or  the  West  Indies  and  in  Ibl'^  2(),m0  pounds 
were  shipped  to  F.ngland.  The  growing  of 
tobacco  in  Maryland  began  about  1631  and  soon 
l>ccamc  an  important  enterprise.  These  two 
States  have  continued  to  grow  tobaoco  in  lar^ 
quantities  up  to  the  present  day.  The  Virginm 
colonists  .If  first  grew  the  crop  on  the  bottom 
lands  ol  the  t»dc-waicr  region.  As  the  settlers 
moved  further  inland,  however,  it  was  found 
that  the  more  elevated  and  somewhat  heavier 
sdls  produced  tohacco  better  suited  to  trade 
requirements.  Overproduction  of  tobacco  SOOA 
became  a  serious  menace  to  the  welfare  of  the 
colonists  aiul  an  inspection  service  was  estab- 
lished in  order  to  prev»nt  the  export  of  ilam- 
agcd  or  inferior  leaf  Attempts  were  made 
also  to  limit  tlie  acreage  grown  but  with  in- 
different sticcess.  It  -appears  that  the  growers 
kamed  at  a  vciy  early  date  the  influence  of 
the  soil  and  the  cultural  and  curing  methods 
on  the  character  of  leaf  tobncco  produced. 
Thus,  the  selection  of  suiiablf  soils,  the  proper 
spacing  of  the  plants  in  the  field,  use  of  certain 
methods  of  tmuiiulng  and  following  definite 
practices  of  topping,  ■suekering,"  harvesting 
and  curing  came  to  be  recognized  in  the  first 
few  decades  of  practical  culture  as  being  of 
fundamcnt.il  importance.  In  the  main,  present- 
day  cultural  m(  thods,  therefore,  differ  from 
those  of  the  early  colonists  in  details  rather 
than  in  fundamental  principles.  The  exports 
of  tobacco  from  Virginia  had  reached  18,000,000 
pounds  in  1700,  and  about  40,000^00  pounds  in 
1^  while  at  the  outbreak  of  die  Revolution  the 
combined  exports  of  Virginia  and  Maryland 
amounted  to  KXl.OOO.OOO  pounds.  Prior  to  the 
Kevolution.iry  \\  ar  the  production  of  tobacco 
in  the  other  colonies  was  not  of  much  import- 
ance, but  during  the  past  ctntury  there  was  an 
enormous  expansion  in  total  production  in  the 
United  States.  New  centres  of  production  were 
dev  eloped  and  the  crop  as  a  whoU  became  dif- 
ferentiated into  a  number  distinctive  t\'pes. 
After  the  close  of  the  Kevolufion  pioneer  set- 
tlers from  Virginia  and  Mar>-laud  carried  the 
culture  of  tobacco  into  Tennessee,  Kentucky, 
Missouri  and  Ohio.  The  tobacco  produced  m 
western  Kentucky  and  Tennessee,  however, 
found  its  way  to  market  throutjh  New  Orleans 
while  the  product  ot  eastern  Ohio  was  sent  to 
Baltimore.  Missouri  at  one  lime  became  a 
leading  tobacco-producing  State  although  in 
recent  years  the  production  has  fallen  off  to  a 
nominal  figure.  During  the  first  quarter  of 
the  last  century  die  culture  of  ciftar  leaf  to- 
bacco began  to  .issume  importance  in  the  Con- 
necticut Valley  and  dv  the  middle  of  the  centurv 
the  cigar  tobacco  disMicis  oi  ilu  Mi.imi  N'alley 
of  Ohio,  the  Gadsden  area  in  Florida  and  the 
New  York  areas  had  become  established. 
Next  came  the  development  of  the  Lancaster, 
Pa.,  district  and,  beginning  about  1870,  the 
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CttlWrc  of  cigar  leaf  drveloped  ver>-  rapidly 
in  southern  \V  isconsin  As.  tobacco  culture  in 
\  iiKiiii.i  was  jiii^hcd  lorw:iriI  (usto  the  K^'-ty 
Und>  of  the  south  criitr.il  tnirdi  r  counucs  and 
into  North  Cart>lina  a  linhti  r  and  fimr-icxturcd 
product  was  ohtaincii  About  1825  bcKaii  the 
use  of  charcoal  in  curing  which  had  the  iiTclI 
of  further  improving  the  quality  of  the  light- 
colored  leaf  and  subsequently  the  charcoal  wa« 
replaced  by  a  systi  m  of  fbi<  s  ivr  K  adiiikj  out 
of  the  l)arn  the  smoke  from  thu  fuel  used  in 
curing.  In  this  manner  bewail  the  development 
ot  the  vast  bright  fluc-cured  tobacco  industry 
Dliriag  the  tatter  part  of  the  century  this  in- 
dttttiy  Miead  inIO  eastern  Jyforth  Carolina  and 
Soutn  carolifia.  Tohacco  culture  had  been  m- 
tmdttred  info  the  Rlue  Grass  region  of  Kentudcy 
at  an  early  dale  but  the  discovery  of  the  WTlite 
Burley  variety  in  lUown  roiiiit\,  Ohio,  in  1864 
rcvohuionized  thi'  uid\istr\-  in  central  Ken- 
tucky ami  southern  Ohio  and  ilie  I'.iirley  type 
toon  came  to  be  prudticed  in  enormous  quan- 
tities. The  outstanding  event  of  the  pa><t  quar- 
ter omtniy  in  the  industry  is  the  development 
in  the  Omnecticut  V'alley  and  in  western 
Florida  of  the  shade-(;ro\vn  cigar  wrapper  leaf 
industry,  a  very  intensive  and  highly  special- 
Uitl  .ik;riciiltiiral  enterprise  Turning  to  the 
intruductiun  of  tobacco  into  foreign  countries, 
it  appears  that  the  plant  was  first  grown  in 
France  in  1556  hy  Andri  Thevet  from  seed 
taken  back  by  him  on  his  return  from  Brazil. 
The  plant  attracted  little  attantioo.  however, 
till  introduce*!  and  cxpkwted  at  the  roj-al  court 
by  Jean  Xico;,  Atnl  a^-  Hl<ir  to  Portugal,  whose 
name  became  iniiMoriali/<  d  in  the  generic  name 
of  tobacco,  S'uftuina.  Tob.tcco  also  was  fust 
^rown  in  I'ortUKCal  ami  in  Si>ain  at  al>out  this 
tune,  and  almost  inmiedi.itely  was  introduci-d 
into  Ficlgium,  the  Netherlands  and  Iconic.  Upon 
his  return  to  England  from  Virginia  in  IS8S 
Sir  Kichard  (frenville  introduced  pipe  smoking 
as  practised  by  the  Indians.  For  a  full  half 
century  after  its  nitroduction  into  riiro[K  to- 
bacco was  used  almost  excUisivcK  as  a  in>  liu  i- 
nal  anciU  and  it  was  t;e!icrally  Inlieveil  to  po>- 
sess  wonderful  curative  properties.  During 
the  first  half  of  the  17th  century  however, 
indnlgenee  in  tobacco  became  very  general  in 
most  of  Europe  althoogh  in  some  instances 
strenuous  efforts  were  nrade  by  the  authorities 
to  prevent  its  use.  Amsterdam  and  Rotterdam 
became  at  the  outset  the  leading;  distriVni'lriL' 
cejitres  tor  American-ifrown  tobacco  Thi.  i  iii 
ture  and  the  use  of  tobacco  were  introduced 
i&to  India.  Persia  and  other  Asiatic  countries 
early  in  the  17th  century 

Cowmrcial  Typaa  of  Tobacco^  The  dif- 
ferentiation of  leaf  tobacco  into  types  has  ref- 
erence primarily  to  the  diiTi  rent  uses  of  the  leaf 
in  manufacture  .A  iiirther  distinction  is  f re- 
nin ntly  m.ide  ,1-  to  the  district  or  lucalitv  in 
which  ihi  product  IS  grown  In  the  I'nited 
States  there  are  eight  important  commercial 
types  of  tuhacco.  vis.:  (1)  ciRar  leaf;  (2)  dark 
firc<tttcd  export:  (3>  White  Hurley:  (4)  brii^t 
Bur-cured  or  yellow  tobacco;  (5)  dark  air- 
curcd  manufacturing:  (6)  Maryland  and  east- 
em  Ohio  export  ,  (/  I  Virginia  sun-cured;  (8) 
perique.  The  cigar  leaf  tvpe  is  used  almost 
cxclusiv>-i\  HI  iii<-  ii/mr-tu  manul  aci  nre  of 
rigars.  There  are  three  sub-types  of  ci^ar  to- 
bacco: (1)  wrapper  leaf  ttted  as  the  ootar 


covering  of  the  cigar;  (2)  bitidcr  leaf  used 
for  holding  the  cigar's  ^apc;  (J)  filler  leaf 
which  makes  up  the  lody  of  the  <  igar  rap(Kr 
leaf  is  grown  chietly  in  the  Connecticut  anc! 
Housatonic  valleys  of  New  Engbnd  and  io  the 
Gadsden-I  )ecaiur    district     of     Florida  and 
(icorgia.     Uin<lcr  leaf  is  produced  mainly  m 
jUane.  Kock,  Vcmoo  and  Crawford  cooatict 
of  W  isconsin  and  in  the  Big  Flats  district  of 
New  York     The  le.iiiin;;  cni'res  for  the  prt> 
duction  of  lilkr  Ic.if  ,ire  tlu  l  .incasttr  area  of 
Pennsylvania,  the  Miami  Valley  district  i.;  ( >h  c 
and  thi  Oiuindaga  district  uf  New  York.  Tbr 
(brk  fire-cured  tjfpe  is  exported  to  the  extent 
of  about  80  per  cent  of  the  total  prodnctioa. 
being  unsttited  for  domestic  mannfacturc  rxrept 
in  making  snuff  and  for  limited  use  as  a  plac 
wrapper.     This   type   is   grown   in   some  S 
coiHfies  of  central  \'irginia,  in  the  Oarks^ilk 
and  Hopkiiisville,  and  the  Paducah  disirict>  oi 
western    Ketitucky    and    Tennessee    and  'hf 
Ibiiderson  or  Stemming  district  of  Kentuck) 
(jreat  Britain  is  the  heaviest  purchaser  of  firc- 
cured  leaf  and  the  other  principal  forcin  pnr- 
chaser*  have  been  Italy.  •  Germany.  France. 
Spain,  Austria  and  Belgium.    This  type  of  leaf 
is  of  heavy  body,  dark  in  color,  rich  in  nicotine 
and  possesNC>  a  dis'.r n,.  crcosotic  or  srrrakv 
smell  and  taste  b<  cause  of  the  combustion  prod- 
ucts absorbed  from  the  smoke  ustd  m  she  proc- 
ess of  curing.  The  VMiitc  Burlcy  is  disiincth  a 
domestic  manufacturing  Qrpe,  but  little  of  i* 
being  cJiported.  It  boms  wdL  is  of  light  I<m1>. 
rather  neutral  in  flavor  and  yields  a  large  pn> 

portioii  of  Ii^•ht  co!()rcd  leaf  Its  one  mii>: 
imiioriant  chai acterislic,  however,  is  its  remark- 
able capacity  for  absorbing  the  liquid  swccicn- 
ing  materials  or  sauces  used  in  the  maruifactuir 
of  the  sweetened  type  of  plug  chewing  terfiacco 
For  this  purpose  the  Burlcy  has  no  equal  It  is 
alto  used  very  extensively  in  the  manufactorr 
of  cnt-pliig  imddng  and  line-ctit  chewing  to- 
baccos and  in  the  production  of  cigarette* 
White  Hurley  is  grown  chiefly  on  the  ricli 
.stonc  soils  of  ciniral  and  norTheiii  Kcir  i  W'. 
,ind  in  southern  (>hio  Consider. ible  iju.in  :  c- 
also,  arc  prr>duccd  in  a  few  icuntic>  of  we>: 
ern  West  \'irginia  and  s(>ii;he.i>tern  Tiidiaaa 
The  bright  flue-cured  or  yellow  toli.icr.i  lufi 
come  to  be  the  world's  most  import.u.t  typr 
in  point  of  ouantily  oonsusaed.  In  domcsMc 
manufacture  tne  chief  uses  of  tfils  type  are  w 
the  I'Todtiction  of  (.:ranulated  smoking  Ickbacfoi 
ci^ateltc^  and  th<  flat  type  of  plug  chewir. 
Iob.4cco  It  i^  otir  most  imp<»rtani  ciiKarcin 
t>pc.  In  recent  year*  flue  curt  d  leaf  h^s  Uer 
a  ver>-  aggressive  type  in  foriiKH  market 
and  at  the  present  time  more  than  half  tb* 
total  production  is  exported,  the  largest  fomcn 
bnycrs  bcii^  EngUod,  Oiina  and  Canada 
There  are  two  suodivisions  of  the  floe<«rrd 
prt«ducing  district,  namely,  the  Old  Belt  section, 
(tnhracing  the  northern  central  countir*  c* 
North  Carolina  and  adjoining  border  roui  i-r- 
of  Virginia,  all  iu  the  Piedmont  rcgior\,  and  the 
New  Belt  section  of  eastern  North  CaroJioa 
and  South  Carolina,  lying  in  the  Coastal  Phm 
region.  The  most  distinctive  dmractcnsiic  ot 
typical  flne-cnrcd  tobacco  is  its  koson  or  oranr 
yrifow  color.   In  tbr  rrfion  of  Kentodky  and 

Tenne>i^i  (  hin^.;  bi  twcett  the  Burlcy  stctuTti  W 
the  cast  and  the  dark  tire-curcd  »<ciiun  uo  the 
west  there  are  two  districts  knows  ns  ilic  Ow 
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sucker  and  the  Green  River  which  produce  lar^e 
quantities  of  dark  air-cared  tobaccos  tised  both 
for  domestic  manufacture  and  for  export  The 

one>sucker  tobacco  is  used  for  tfie  domestie 

manufacture  of  twist  chewing  tobacco  and  for 
the  so-<-alled  rehandlinR  export  trade  with  South 
Africa,  the  West  Indies  and  Central  and  South 
.\nierican  countries.   The  (ireen  River  tobacco 
is  used  for  the  manufacture  of  long-ctit  chew- 
ing and  tor  c«N»rt  to  England.  The  Maryland 
and  eastern  Ohio  tobaccos  hare  been  emorlcd 
to    Europe    for   centuries,    France   and  The 
Netherlands  hcinp  the  chief  purchasers.  The 
Maryland  leaf  also  is  u-^ed  to  bonie  extent  in 
domestic  manufacture.    This  tobacco  is  com- 
paratively Ixf^bi  in  body  and  color,  dry  and 
chaffy  and  has  good  bnming  waHttes  but  is 
rather  characterless  in  aroma.  Tn  file  eastern 
Ohio  district  the  old  piebald  or  spal||jlcd  tj-pe 
has  been  largely  replaced  in  recent  years  by 
\\  bite  Hurley.   In  a  lew  counties  in  the  vicinity 
of  Richmond,  Va.,  a  dark  type  of  leaf  known 
as  sun-cured  is  produced  although  in  late 
jrcars  the  old  method  of  partially  caring 
the  leaf  in  direct  sunlight  has  been  largely 
abandoned  in  favor  of  nir-curing.    This  to- 
bacco is  used  in  the  manufacture  of  the  flat 
type  of  chewing'  tobacco.    Periquc  tobacco  is 
i;rown  only  in  Saint  James  Parish,  La.,  and 
the  total  production  is  not  large.    This  type 
deserves  mention  because  of  its  distinctive 
aroma,  due  primarily  to  Ae  nnique  method  of 
ciirinp  employed  by  the  Rrowers.    Pcrique  is 
chiclly  used  in  the  preparation  of  fancy  smok- 
in^;  mixtiin  >  to  which  it  adds  aroma    To  the 
above-named  domestic  types  entering:  into  com- 
merce must  be  added  at  least  three  foreign 
tvpes  of  special  importance,  namely,  the  Cuban, 
ute  Smnatra  and  Jara  and  tne  so-called  Turkish. 
In  a  small  area  of  Cuba  located  in  the  province 
of   Pinar  del   Rio  in  the  vicinity  of  San 
Juan  y  Martinez  is  prown  the  world's  finest 
cigar  leaf,   noted   for  its  remarkable  aroma. 
This  <!i  111  t  is  known  as  the  Vuclta  de  Abajo 
and  the  outlying  tobacco-producing  territory  is 
designated    as    Semi-vuclta.     Other  leading 
Cuban  districts  are  the  Partidos  of  Uabana 
province  and  the  Remedios  of  Santa  Clara  prey^ 
nice     Porto  Rico,  the  Bahia  district  of  Brazil 
and  portions  of  the  Philippines  also  produce 
cigar  tobacco  of  high  merit  though  they  do  not 
equal  the  best  Cuban.    On  the  cast  coast  of 
Sumatra  and  tn  portions  of  Java  a  very  fine 
grade  of  cigar  wrapper  leaf  is  grown  and  sev- 
eral million  pounds  of  this  product  are  imported 
into  this  country  each  yc  ir  for  the  tnanufaclurc 
of   lower  and  mt  dinm-pricr<l  ciRars.  Hecausc 
of  the  thinness  of  leaf,  fim  ncss  of  texture  and 
veins  and  general  uniformity  of  the  is'rades 
this  tobacco  has  a  great  wrapping  capacity  per 
pound.  In  the  portion  of  southern  Macedonia 
around  the  poft  of  Cavatla  and  other  nearby 
towns  and  in  the  Smyrna,  Trebizond  and  Sam- 
soun  district's  of  A*^ia   Nfinor  are  Kf"*!!  the 
finest  cigarette  tobaccos  in  the  worli!     Tlie  un- 
called Turkish  ciK't''P"«'S  arc  made  from  blends 
of  these  tobaccos.   Egyptian  cigarettes  also  are 
made  from  the  Turkish  tne*  and  tobacco  is 
not  grown  in  Egypt.  The  Macedonian,  Smynia 
and  Samsoun  tobaccos  are  imported  InlO  the 
I'nited  States  in  large  quantities. 

Culture  of  Tobacco. —  The  tnbarcf)  plant 
may  be  grown  under  a  wide  range  of  soil  and 


climatic  conditions  but,  on  the  other  hand,  the 
charactefittiet  of  tfie  leaf  of  commercial  im- 
portance are  jmatljr  influenced  bv  both  soil 
and  cHmate.  These  facts  explain  the  existence  • 

of  so  many  different  commercial  types  of  to- 
bacco each  suited  to  special  purposes  of  manu- 
facture. Cultiiinl  nitthods,  also,  affect  the 
character  of  leaf  obtained  so  that  these  methods 
are  modified  in  the  different  districts  aooording 
to  the  special  requirements  of  the  type  grown, 
although  certain  general  feattites  are  common 
to  all  sections.  The  tobacco  sredlinps  most 
be  grown  in  a  specially  prepared  seed  bed  which 
may  be  either  a  hotbed  or  more  commonly  a 
cold  frame.  The  $oil  most  be  mellow  and 
friable  and  mtist  he  made  rich.  The  time  of 
ptanti^  tanges  ftnw  Jamaty  in  die  Smith 
throttgli  the  montfi  of  April  ni  TVorthcm  dis- 
tricts.  The  seed  arc  sown  at  the  rate  of  about 
a  heaping  teaspoon ful  to  2.S  square  yards  of  seed 
bed  and  are  covered  only  very  lightly.  The 
beds  arc  covered  with  glass  or  with  "tobacco 
cloth*  to  protect  the  young  seedlings.  When 
the  seedlings  have  attained  sufBciem  siac^ 
asoally  6  to  10  wedcs  after  the  seed  have  been 
planted,  they  are  transplanted  to  the  field  either 
by  hand  or  machine.  At  the  time  of  trans- 
planting each  plant  must  be  watered  nnl*  -  the 
soil  is  wet.  The  plants  arc  set  in  rows  three 
to  four  feet  apart  while  the  distance  allowed 
between  the  plants  in  the  row  varies  from  14 
to  16  indies  for  seme  of  die  cigar  tobaccos 
up  to  three  and  one-half  to  four  feet  for  the 
firc-cured  type.  The  character  ami  condition  of 
the  soil  used  for  tobacco  is  of  special  import- 
ance. Good  drainage  is  essential  in  all  cases. 
Broadly  speaking,  cigar  wrapper  and  binder 
leaf,  Maryland  tobacco  and  the  flue-cured  type 
are  grown  on  light  sandy  and  sandy  loam  soils, 
with  sandy  or  sandy  day^  subsoils.  In  New  Eng- 
land the  Merrimac  scries  of  soils  are  widely 
used,  while  in  Maryland  the  Norfolk  and  in 
the  flue-cured  divtrict  the  N'orfoik  and  Durham 
series  arc  of  special  itnfHirtaiice  lor  tobaecOi  In 
the  cigar  filler  district  of  Pennsylvania  and  in 
Barley  region  of  Kentudcy  fertile  loams 
of  limestone  origin,  particularly  the  Hagcrstown 
loam,  are  chiefly  used.  Clay  loams  of  the 
Miami  series  are  typical  tobacco  soils  of  the 
Ohio  cig:ir  filler  district.  The  dark  fire-cured 
and  air-cured  export  and  manufacturing  to- 
baccos arc  grown  on  rather  heavy  silt  and  clay  * 
loams  usually  reddish  or  browni&h  in  color, 
with  clay  eobsoiis.  Both  the  hind  and  the 
quantity  of  fertilizer  applied  to  the  tobacco  crop 
are  important.  An  excess  of  nitrogen  injures 
the  qtiality  of  the  leaf,  especially  in  the  case  of 
the  line-cured  type,  At  bitst  a  part  of  the 
nitrogen  should  be  derived  from  organic  sources 
such  as  cotton-seed  meal  or  dried  blood.  A 
liberal  supp^  of  potash  in  the  form  of  sulphate 
or  carbonate  favors  good  bumint;  qualities  and 
reduces  susceptibility  to  'leaf  ipot  di-^cases. 
Chlorine  tends  to  hinder  free  combustion  in 
the  cured  tob.icco.  Only  quicklv  available 
forms  of  phosphoric  acid  should  be  used  in 
order  to  ensure  proper  'ripening*  of  the  leaf. 
In  Connecticut  hni^  applications  of  fertilizers 
furnishing  100  to  ISO  pounds  eadi  of  nitrogen, 
phosphoric,  acid  and  potash  per  acre  are  com- 
monly ctnployed  while  in  Southern  districts  20 
tcj  4(>  pounds  of  nitrogt  ti  .in'l  pnia-b  .im!  4(1  to 

80  pounds  of  pho^lioric  acid  per  acre  are  ap- 
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plied  to  the  crop.  Bam  manure,  also,  is  widely 

used  in  Nortliern  districts.  LiininK  is  less  es- 
sential for  tobacco  than  for  many  other  crops 
though  possibly  beneficial  under  some  condi- 
tions. The  soil  is  tilled  for  tobacco  about  the 
same  as  for  com  or  cotton.  When  the  flower 
bead  begins  to  develop  or  somewhat  later  the 
plants  arc  "topped"  by  breakinR  oflF  the  top  of 
the  stalk  carr>'in>i  the  llowir  head  and  upper 
leaves,  in  order  to  force  a  better  development 
of  the  leaves  remaining  on  the  plant.  CiR^r 
wrapper  and  binder  tobaccos,  White  Hurley  and 
Klaryland  tobaoco  are  topped  high,  leaving  16 
to  20  leaves  on  the  plant,  while  the  heavy  fire- 
cured  tvpe  is  topped  to  only  10  to  14  leaves 
and  otfier  typrs  arc  topped  to  intermediate 
hciRhts.  The  siu  kcrs  or  branches  which  develop 
in  'Ju  a.xils  of  the  leaf  also  must  be  broken  off 
by  hand.  It  is  important  to  harvest  the  crop  at 
the  right  stage  of  maturity.  As  the  leaves  npen 
they  take  on  a  lighter  green  color  and  become 
more  or  less  mottled  with  light-colored  flecks. 
They  also  tend  to  crack  when  folded  hrtwccn 
tlie  fingers.  There  arc  two  methods  in  ^jeiieral 
use  in  harvesting  the  crop.  In  the  first  method 
the  stalk  is  cut  off  near  the  ground  and  the 
inverted  plantf  ate  attached  to  four-foot  sticks 
either  by  means  of  cord  or  hooks  properly 
spaced  on  the  sticks,  or  by  forcing  the  stick 
through  the  butts  of  the  stalks  l>y  means  of  a 
removable  metal  spctr  head,  or,  finally,  by 
splitting  the  'stalks  from  the  top  to  near  the 
base  and  simply  placing  the  plauls  astride  tlie 
sticks.  Each  stick  carries  six  to  10  plants 
and  thus  laden  the  sticks  are  arranged  6  to  12 
inches  apart  on  the  tier  poles  of  the  barn.  In 
the  second  method  the  leaves  are  plucked  from 
the  plant  as  they  ripen,  be^/innint:  at  the  bottom 
and  taking  two  to  five  1<  .i\  e->  ai  t  ,n  h  picking. 
The  field  is  thus  gone  over  three  to  Bvc  times 
at  tntenrab  of  a  week  or  10  days.  The  leaves 
are  strung'  on  Qord  by  jktxong  the  base  of  the 
midrib  with  a  needle  or  the  cord  is  merely 
looped  around  the  basal  ends  of  the  leaves. 
The  free  ends  of  the  cord  are  attruhed  to  either 
end  of  a  four-foot  stick,  c;ich  stick  and  cord 
carrying  20  to  40  leaves.  Curing,  which  must 
be  carmd  out  under  proper  conditions  of  tem- 
perature and  oMistiire  supply,  is  effected  in 
specially  constructed  curing  bams.  Three  d|s^ 
tincfive  methods  arc  practised,  known  as  air- 
curing,  flnc-curuiK  and  fire  cm iiiR.  In  all  cases 
the  process  must  be  re^^'ulatcd  as  to  develop 
the  desired  pnM>erties  in  the  tobacco  leaf.  In 
air-curing  natural  atmospheric  conations  are 
largely  depended  upon  ami  little  or  no  artificial 
heat  is  mplayei.  The  fRims  are  comparatively 
larpe  and  arc  provided  with  a  maximum  of  ven- 
tilation. From  three  to  12  weeks  arc  rcnuircd 
to  complete  the  ;>roccss  of  air-ruriiii.'  This 
method  is  applied  to  all  cigar  tobaccos.  Mary- 
land tobacco.  White  Burley  and  the  dark 
manufjicturing  types.  For  flue-^uring  the  bams 
are  small  in  size,  tightly  constructed  and  are 
provided  with  a  system  of  metal  pipe*  by  means 
of  which  artificial  heat  mav  be  treelv  applied 
without  .(iIo>\iiii;  smoke  lu  come  in  contact  with 
the  tt)b.icr«>  Heat  i<  applit  <\  throuuliout  the 
curing  and  the  tcmiHra:urc  ^s  carelullv  re>ru- 
lated,  U-KUining  with  ytX-UKl  F.  and  ending 
with  180°  or  even  220°  F.  The  whole  process 
is  completed  in  three  to  five  days.  In  fi^-cur- 
iog  heal  i«  supplied  by  making  ofK-n  6res  on  the 


floor  of  the  bam.  thus  alk>wing  the  tookt  :>> 

come  in  contact  with  the  tobacco,  to  whck  a 
imparts  a  characteristu  ixlor.   The  tarns  tkatH 
be  tightly  constructed  but  they  should  be 
vided  with  ventilators.  In  practice  heal  ts  aa 
applied  until  the  tobacco  has  been  haiu(u«  a 
the  barn  for  two  or  three  days  and  the  firr*  j-. 
kept  going  for  only  a  few  days  a?  a  timr     V.  r-- 
nate  periods  of  air-curing  and  fir:rv  a"   ;  > 
continued  till  the  curing  process  i.s  completti 
After  curing  in  the  barn  is  completed  the  ^ 
bacco  leaf  is  too  brittle  to  handle  withont  hfiril> 
mg  except  after  a  period  of  damn  weather  sr 
when  moisture  is  applied  artifirialH     I Virr 
siutahle  moisture  conditions  the  ka: 
pliable  so  that  the  crop  can  be  handle  ',  i-.  ;  • 
aration  for  market.   After  the  leaves  bavt  htta 
stripped  from  the  stalks  tbc>-  are  s<tiaratcd  mio 
various  grades  according  to  sixe,  mlor  litd  fnhfr 
important  elements  of  <|iiality.  T%e  amber  d 
grades  made  by  the  grower  ranges  from  two  » 
10  or  more,  arcording  to  the  type  and  value  of 
the  crop.    .After  the  grading  is  completed  tb« 
have>  are  tied  into  small  bundles  or  *ha»d»* 
by  securely  u  r.apping  a  fold<  d  leaf  aroiBMl  the 
butt  eads  of  the  leaves  in  the  bundle.  That 
are.aeveial  different  methods  of  marfcctiag  dK 
various  types  of  leaf  tobacco    In  the  case 
qgar  tobaccos  and.  to  a  limited  extent,  the  daA 
air-cured  and  fire-cured  t)-pes.   the  bu>Tr  jo- 
specis  and  bargains  for  the  crop  on  the  tara^ 
the  grower  delivering  the  tobacco  at  the  buyer's 
receiving  warehouse.    In  |be  South  and.  to  a 
increasing  extent^  in  the  Western  distrK-4  o» 
•loose  leaf  aucuon  system*  prevails  Vnia 
this  svstcm  the  various  grades  of  the  grower 
are  placed  in  separate  lir>  in  the  w .^rrht.'v-* 
floor  at  market  centre!,  au.l  ><,:d  at  auct.on  oa  i. 
rninmission  IkisI>.    In  a  ihirtl  system  which  has 
liccii  cxtcnsivrly  employed,  the  tol»acco.  pa:  «a 
in  stand.ird  contair  .  is.  is  sold  from  carela!^ 
drawn  samples  witliout  the  buyer  having  ic<a 
the  contents  of  the  package  until  deliverv-  bai 
been  effected.  The  sale  is  made  cither  by  auctxa 
or  hv  private    bargaining.    There    are  thr« 
Maiidard  containers  in  which  leaf  toKicc.  m.  6t- 
livcrcd  to  the  manufacturers,  namelv.  th<  l<cs 
or  case,  the  bale  and  the  bogshea'd- 
tobaccos  are  packed  in  cases  and  bales  mi 
Turkish  tobacco,  also,  is  put  up  in  bales,  vbk 
the  bulk  of  other  tobaccos  is  packed  in  h-'cv 
heads.    In  all  cases,  after  having  been  packfi 
the     tobacco     goes    through     an  impo^i^: 
fermentative  or  aging  process  which  dcvckp* 
the  aroma  and  otherwise  improves  the  qoali;^ 
In  some  cases,  however,  the  tobacco  is  pat 
throiigh  a  preliminary,  more  active  fcnacBS^ 
tton  in  large  heaps  or  btdks  before  it  is  r>Acke4 
for  storage  or  transportation.    The  cx-mt 
deK'ree  ai  the  fermentation  is  conir c  iloi  ;.tr»eiT 
by   regulating  the  moisture  contents  of  the 
tobacco.    The    tobacco    plant    thrcughOBI  itt 
period  of  growth  is  subject  lo  injury  tor  aaaM^ 
ous  insea^pests  and  parasitic  diseases.  Aasaf 
the  more  jmportant  insect  enemies  are  the  c*- 
worm,  wtreworm,  flea-beetle,  homuorni  iM 
budworm     The  cutworm  and  wireworm  ♦.■» 
best  controlled  by  rotation  of  crops  xai  'it 
hornworm  and  budworm  by  the  uv  oi  arjenirai 
insecticides  or  by  hand  picking,  while  no  etict* 
tive  remedy  has  been  found  for  the  flca-betdt 
The  tobacco-beetle  (not  the  tohacro  flea-beetki 
a  serious  pcsi  in  all  forms  of  cured  kai  t»i 
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maauiactured  tobacco,  is  best  comrolled  by  the 
dsadf'iieat  under  certain  condhlom  or  by  tumi- 
gatioiiJ.As  Uiqiortaiit':iSleMes  of.>tiis  tobacco 
plant  aiould  be  menfibned'lJMteriahiwilty'con-) 

trolled  by  rotation  of  crops;  root  rot,  the  most 
effective  remedy  for  which  is  the  use  of  re* 
>istant  varieties;  a  fiisariiim  root  disease,  for 
which  a  remedy  has  not  yet  been  developed; 
'•ORvihvdc*  a  decay  of  the  stem,  most  e£> 
tndn|)^4ibmbated  bjr  rotation  of  crops  j  mbsaic, 
an%motibaij  dkease  disseminated  by  lHant  liee 
and  other  insects  and  throuf^h  the  handling  of 
diseased  plants  bv  laborci's;  frcnchinp,  a 
malnutrition  disease,  rhc  exact  nature  of  which 
has  not  been  determined;  leaf  spot,  of  which 
there  are  several  forms,  becoming  destructive 
2hMn^>'«ertwn  eantooiyeatat  i toikKtioofc. 
Bvng'inc  curing  procless'aind  In'ifl'ilibt^iibilt' 
tt^lges  tobacco  i-;  ';ti'\iect  to  injury  by  mom";  or 
decay,  which  usually  can  be  fircvcntcd  by 
proper  regulation  ot  the  iiMisi.:ir  -iir';i'.v 

Production.  Trade  Movement  and  Con- 
mnrntion  of  Tobacco. —  The  estimated  normal 
paMpctiooyol  -tobacco  lor  all  countries jsrowiofl^ 
'  I'qtiaittitietvis'llMnvn  is;  Tab1«iir<  >   v  > 

WoRLo's  Production  of  Tobacco. 

Prodtiction 
(pounds) 

IS. 000. 000 
1,150,000.000 
75.000.000 
2S.000.onO 
lO.OOO.OOO 
35.000.000 
iS.000«OQO 
,,.100.000,000 
20.000.000 
15,000.000 
250.000.000 
175,000.000 
'  OO.OOO.OOO 
r. I  50.000.000 
, 30.000.000 
20,000.000 
20.000.000 
20.000.000 
20.000.000 
1.000.000.000 
500,000,000 
200,000.000 
120.000.000 
100.000.000 
40,000,000 
35,000.000 

15,000.000 

4,i05.000.000 


TaBL£  I. 


COUHTKY 


MM  atiuil  (fflitiiiliwtliD;  i  '.'.J  Xv.' 
Cub«   ..tviibi4;»KjiK>.>M.. 

Santo  l>^ruiniio.,,«-. 4, . 

Porto  Rko  'v..;.;  


.  >  tl 
R  •  ■ 


AlfiatiM.....,,,,----  

^Smtin  .'TTl 'SlV; ' '.  It  1 1 ! !  I !  C  ?!! 
PMfUfcy .  Mv»C! .        . . 

RoMui   ..>.•...• 

Aostm-HunKmry  iv^  r- 

Ftuc*  i  iU . Vii ;     .    i . ! 

Bul^ui*  

Bclgfum  


Turkey. 
KoceA. 


■  The  averapre  annual  acreacc,  production  an4 
va!nc  <<(  tobacco  for  the  10-vcar  period  ending 
with  1918  in  each  of  the  leading  tobacco-grow- 
ing States  is  shown  in  Table  II. 

TAltB  II.— PRonriTioN    nr   ToBAOOO  W  THK 

United  States,  by  States. 

VMtae 

per 


STATE 

Mimitiiimrtti. 
CootMctiont. . . 
NewYrirk  .., 
IVnnsylvt 

Ohio  .  .  . , 
Wuconsin. 
Maryland. 


Acreage 


Phiductibs 
(pouads) 


6 

\') 

4 
40 
97 
42 
26 


,600 

S>0 
.200 
.100 
.200 
.850 


Kentucky   442. SOO 

~  "?.BS0 

.00<> 
r.650 
i.600 
MOO 


3P»no  

w«tt  Virgink, 

Ladiana  

^nima  

North  Carolina. 
SoBtb  CanliM, 
riDrida  


02. 

14. 

17. 
1R5. 
262, 


S.flOO 


10,650.000 
31.050,000 
5,200.000 

54.WO.000 

86.'J  =  (»  (KMJ 
49.fKS0.(X)0 
18.400.000 
376.250.000 
7t . 100.000 
lO.SHiO.OOO 
15.600  (K)0 
U4.0O0,<H»0 
167,000.000 
31.800,000 
3,300,000 


t3S6  00 
381  00 
170  00 

167  00 

IIK  CIO 

150  OO 
94  00 
104  00 

76  00 

114  no 

ITS  OO 
1(K)  (H» 

115  00 
MOO 

SI«QO 


The  production  of  tobacco  in  the  United 
States  by  types  for  ^  year  1918  is  foimd  in 
Table  III. 

Tabu  111— PaovucinoN  of  Tobacco  sy  TvMHii 
a  I9ia  •■  . 

rm  AMD  iwi^cT 

I.  Cigar  types:  .ru  t-.u  li 

New  Bngland;. .      :V.  i.  52 . SCO . 000 

New  York   .3.760.000 

Pennsylvania   M.T.-^O.OOO 

Ohio-Miami  Valley   •„,  67,300,000 

WiMoniin  ..."  45,100,000 

GeorgiAaiidPkiriiU.    7.080,000 

II.  Chewing,  ■nnlriiifc  «al  uA  aoort 
types: 

Burley   269.100,000 

Paducah   76.000.OfK) 

Henderaoo  or  Stemming   .  85.000,000 

One-nidBr.   '  4S.000.000 

OarksWDe  m^BbpUiitVlllAL^'.'i?'?!  '''  MTT.OOO.OOO 

Virgima  tun-cured   11.200.000 

Virginia  firo-curcd   57,050,000 

Fluc-cured.  old  belt   171 ,800.000 

Plue-curcd.  r.(  »  U!t     248.500.000 

Maryland  and  eastern  Uhio  export, . >i8. 700.000 

The  present  normal  production  of  tol);uco 
in  the  United  States  is  placed  at  1,1 50.000,000 
pounds,  grown  on  1,400,000  acres  and  havint;  a 
farm  value  of  $1^/)00,000.  Nearly  all  of  this 
crop  is  grown  in  15  States.  Kentucky  pro- 
duces fully  a  third  of  the  ctitirr  crop  and 
Virginia  and  North  Carolina  together  produce 
nearly  _  another  third.  Lancaster  County. 
Pa,  with  a  production  of  nearly  40,000.000 
pOIBlds,  is  the  banner  tobaCCO-growing 
county  of  the  United  States.  The  crop  as  a 
whole  is  made  up  approximately  of  28  per  cent 
flue-cured,  25  per  cent  White  Burley  and  20 
per  cent  each  of  ciffar  leaf  and  the  dark  firc- 
curcd  export  type,  tJie  remainder  con'<istin^;  of 
Maryland  export  and  dark-air-cured  manufac- 
turing leaf.  Considerable  quantities  of  fine 
cigar  and  curette  leaf  tobaooo  are  imported 
into  the  United  States  from  foreign  conntriea 
'^hipped  in  from  non-contipi'r'"5  territory. 
Tin  imports  for  1014  as  given  in  Table  IV  may 
be  taken  as  rcprcx  tniriK  approximately  the  nor- 
mal pre-war  import  requirements  of  the  tobacco 
industry.  The  war  proved  a  disturbing  factor 
in  the  tobacco  trade  and  while  the  demand  was 
greater  than  ever  before  it  was  not  reflected  in 
the  imports. 

Table  IV. —  Imposts   ano   Shipments  went 
NoN-ooNTiGUous  Texritories  of  Tobacco  fob 

THE  YlAK  19H, 

iMrom  '  QuaaXitf  Valae 

Leaf  totjacco: 

U-af).  pMB^   7.688.514  f9,744,7S0 

Cuba   25,725.202  I4.10«,M6 

Turkey  in  Europe   9.564.203  5,2I0,S46 

Turkey  in  Asia   I1.S77.199  3,804,066 

Shipments  from  Porlo  Rico: 

Leaf  tobacco,  pound!.....   6,353.528  2.R05..SJ2 

S^emt  and  trinuningi   1.975.2J1  222.416 

From  the  earliest  days  of  the  colonies, 
tobacco  has  always  been  an  important  article  ot 
export  in  the  international  trade  of  the  United 

States.  For  many  year-  Great  Hritain  has  been 
the  heaviest  forri^'n  piircha'-cr  of  .Xmcrican 
tobacco.  .Statistics  for  tlu  year  1'>1.^  may  be 
taken  as  indicating  the  normal  distribution  of 
Oltr  exports  (jf  leaf  tobacco.  The  date  art 
shown  in  detail  in  Table  V. 
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Table  V.—  Expokts  or  I-eaf  Tobacco  nm  the 

Yeab  1913. 

KXroan  QtianUty  Value 

United  Kingdom,  poun^  . .  l7S.0ib.0i0  $20.M8.2Si 

Ptuoe   4«.1S4.SII  4.ISI.M2 

lUly    40.567, 680  S. 517. 813 

Germany   JI. 697. 427  J. 972. 062 

KctherUnd*   28.997.185  2.908.J92 

SjMun   21.384,529  1.405.988 

Cmaada   18,975,921  3,291.268 

Chin*   11.940.865  2.044.615 

  11.302.150  l,JS8.866 

  S.038.3IW  726.561 

[ otbcr  oountriM   SI. 286. 989  6.921.545 

ToUj   444.371,661  i52.937.849 


The  international  trade  of  the  United  States 
in  tobacco  manufactures,  also,  is  considerable, 
the  chief  items  bcinK  the  imports  of  cigars  from 
the  Philippines  and  Cuba  and  rhe  exports  of 
ciK-ircttcs  to  Asiatic  countries.  In  1*)17  the  im- 
ports nf  Manila  cigars  were,  in  round  numbers, 
200.000,000,  worth  $3,8fjJ,000.  The  normal  im- 
ports of  cigars  from  Cuba  amount  from  40.000,- 
000  to  45.000,000  annually,  vajucd  at  $3,500,000  to 
$4,000,000.  Approximately  175.000,000  cigars 
arc  shipped  into  continental  I'nitcd  States  each 
year  from  Porto  Rico  and  these  cigars  are 
valued  at  about  $6,500,000.  Nearly  5.000.000,- 
000  cigarettes  having  a  value  of  $*' .600,000  were 

Table  VI. —  Leaf  Tobacco  Used  is  the  Domes- 
tic   MANttFACTl'RF.    OF    ClCAtS,  ClCARETTES, 

Chewint.  and  Smoking  Tobacco  and  Snuff. 


VKA* 


1917 
1916 
1915 
1914 
191.1 
1912 
1911 
1910 
1909 
1«M 


pommdf 

I69.S75.949 
IS9.067.912 
146.448,331 
158.757,457 
162  9H5.758 
t49.690.ASO 
149,917  ,.'4S 
141 , II6,4«0 
136,670,  104 
130,440,2481 


C%aiTttn 


pomndj 

1.13,505  911 
318  .  243 
791 

209.  t«6J33 
56  S58  »Uk8 
47,117,111 
598 , 1 28 
272,319 
714,845 


93. 
«A. 

62, 


38. 
31  . 
23. 


20. 665. 921 


Cbewins 

and 
unokinc 
lobacoo 
and  inufl 


pomndt 
354.984  216 
349  198.684 
338.448.062 
3  883.f.;6 
318  870  f.71 
350. 549. 173 
346,544,032 
350,480,904 
344,325,030 
331 .90 


TbUl 


658.066  ins 
MM  .604  .8.19 
551 ,687. 780 
5. <  4.  8.50  499 
5^8.415  299 
547.357  134 
535.059.444 
4:5.869.679 
S04. 709.975 
,013, SOS 
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exported  to  China  in  1917  and  in  1018  the  num- 
ber h.H<1  increased  to  some  7.500.000.000.  worth 
over  $12,000,000.  More  than  a  billion  ciparetics, 
also,  are  exported  annually  t»i  the  Straits  .Settle- 
ment*.  Total  exports  of   plug   tobacco  and 


smoking  tobacco  amount  to  tome  5.000.000  and 

2,50(),O(X)  pounils.  respectively  C'ur  rxport 
trade  in  cigars  is  of  httle  importanct;  It  now 
remains  to  consider  the  quantity  of  leaf 
tobacco  consumed  in  domestic  manufactnrOk 
The  quantities  thus  used  in  the  manufacttire  of 
cigars,  cigarettes,  smoking  and  chewing  tofaarco 
and  snuff  are  shown  in  Table  VI.  for  the  10- 
year  period  ending  with  1917  The»«  figum, 
which  are  based  on  reports  of  the  Burean  of 
Internal  Revenue,  do  not  include  the  quanticia 
of  leaf  tobacco  consumed  in  bonded  mmaite' 
turing  warehouses.  The  tobacco  consumed  la 
these  rstablishmcnts  in  1917  amounted  to  nearly 
18,000,000  pounds. 

The  output  of  the  various  forms  of  mam- 
factured  tobacco  produced  from  the  (quantities 
of  leaf  tobacco  consumed,  as  above  indicated.  » 
set  forth  in  Table  VII,  In  addition  to  the 
tobacco  leaf  large  quantities  of  licorice,  sugar 
and  other  materials  arc  used  in  the  manufac- 
ture of  chewing  and  smoking  tobacco.  The 
figures  show  more  or  less  of  an  increase  m 
most  forms  of  manufactured  tobacco  but  tbr 
outstanding  feature  of  the  table  is  the  enormoa 
increase  from  year  to  year  in  the  output  of 
cigarettes.  In  addition  to  the  quantities  giren 
in  Table  VII,  which  are  based  on  reports  of  the 
commissioner  of  internal  revenue,  the  \-arii«Q* 
forms  of  tobacco  were  manufactured  to  some 
extent  in  bonded  manutacturing  warehouses^ 
There  were  thus  manufactured  in  1016  4.5*M,- 
662,'MO  cigarettes  and  87,654.149  cigars,  maknc 
a  total  output  of  29.907.140.551  cigarettes  sad 
8.(l20,2f>4,340  cigars  for  that  year  Thus,  the 
indicated  total  of  cigarettes  manufactured  is 
1917  t.s  in  excess  of  40,000,000.000 

In  1914  there  were  13.051  establishmentiw 
with  a  capital  of  $303,840,000.  engaKcd  in  tbe 
manuf.-icture  of  tobacco  in  the  United  StateSL 
Salaries  and  wages  paid  to  195.604  persons  en- 
gaged in  the  industry  amounted  to  $<n.Q8D.O00 
and  the  total  value  of  manufactured  products 
was  $4^0.1 65 ,0(X).  Manufactured  tobacco  is  an 
important  source  t>f  governmental  revrnue  m 
the  United  States.  IXinng  the  decade  eiK&ns 
with  1917  the  internal  revenue  collected  cm 
tobacco  ranged  from  $49,8r\2,7.>4  in  I'JOg  to 
$88.0r»3.948  in  |016  and  <103.201.592  in  1917, 

Bibliography.— A llard.  H.  A..  'The  Mosak 
Disease  of  Tobacco'  (United  States  Depart- 
ment of  .\Kriculture  Bui.  40.  1014);  Bsllinri. 
F..  R  .  *Tobacco.  Its  Culture.  Manufacture  aad 
Use'  (Hartford.  Conn  ,  1«7?)  ;  Come*.  C. 
*Histoire.  Geojrraphie,  Statistique  Du  Tabac' 
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(Naples  1900);  Fairholf.  F.  W.,  'Tobacco:  Its 
History  and  Associations'  (London  1876); 
Corner,  W.  W.,  Bacon,  C.  VV..  Foubcrt,  C.  L.. 
*Research  Studies  on  the  Curing  of  Leaf 
TdMCCo*  (United  Slates  Agricultural  Depart- 
molt  Bui.  79,  1914) :  Hayes.  H.  K..  F^st,  E.  M., 
Beinhart,  K.  G.,  'Tnbacco  Brcctliny  in  Coii- 
nccticui'  (Conncctu  ut  AKiuuiuiral  Lxperinieul 
Station  Bill.  176.  1913)  ;  Killebrew.      B.,  *Kc- 

£rt  on  the  Culture  and  Curing  of  Tobacco  in 
;  United  States'  (Tenth  United  States  Cea- 
90%.  Vol  Ul.  pp.  583-8801  1880) ;  Kissling,  BL, 
^Handbach  der  Tabakkunde,  de»  Tabikbattc* 
ttnd  der  Tabakfabrikation*  (Berlia  .1906): 
Loew.  Oscar,  'Curing  and  Fementation  ot 
Cigar  Leaf  Tobacco'  (United  States  Depart- 
ment of  Agriculture  Report  59,  18W)  ;  Mathcw- 
son,  E.  H.,  *The  Export  and  Manufacturing 
Tobaccos  of  the  United  States,  with  briei 
Refemwe  to  the  Cigar  Types'  (United  State* 
Department  of  Agriculture,  Bureau  Plant  In- 
dustry Bui.  244,  1912) ;  Tatham,  William,  *An 
Historical  and  Practical  Essay  on  tlic  Culture 
and  Commerce  of  Tobacco'  (London  1800); 
'Stocks  of  Leaf  Tobacco  ana  the  American 
Production,  import.  Export,  and  Consumption 
of  Tobacco  and  Tobacco  Products'  (United 
States  Department  of  Commerce.  Bureau  of  the 
Census  Bui.  136,  Washington  1917), 

\V'ir.irr.MAN  W.  Garner, 
Physiolofitst  tn  Charyc  of  Tobacco  Investiga- 
tions, Bureau    of   riant    Indtutry,  UttiUd 
States  Department  of  Agriculture* 

TOBAGO,  to-l>a'g(>.  British  West  Indies,  an 

island  of  the  Lesser  Antilles,  situated  20  miles 
northeast  of  Trinidad,  it  is  alxjut  24  miles 
long  by  seven  miles  wide,  with  an  area  of  114 
square  miles.  It  is  hilly,  rising  at  one  point 
to  a  height  of  2,000  feet.  The  soil  is  fertile 
and  well  cultivated.  The  chief  products  are 
sugar,  rum,  cocoanuts,  rubber,  cacao,  cotton  and 
tobacco.  The  capital  and  chief  port  is  Scar- 
borough, on  the  south  coast,  where  steamships 
to  (niira  make  stops.  The  island  has  been  in 
British  possession  since  1814,  and  in  1889  it 
was  united  with  the  colony  of  Trinidad.  Pop. 
about  21,000. 

TOBASCO,  a  meat  sauce  made  of  peppers, 
*  originally-  manufacturt  d  in  Louisiana  ajf  Col* 
John  Mcllbcuny  in  1868. 

TOBIKHAR.  td-blfe-hir'.  See  Siraam- 
MEAN  Indians. 

TOBIT,  Book  of,  one  of  the  Old  Testa- 
ment books  rejected  as  apocrjrphal  by  the  Jews 
and  Protestants,  but  received  into  the  canon  by 
the  Ronum  Catholics.  It  contains  an  account 
of  some  remarkable  events  in  the  life  of  Tobit, 
a  Jew  Carrie  i  captive  to  Nineveh,  and  his  son, 
who  is  naiiK  J  Tolii;iv.  F.wald  ascribes  the  book 
to  a  Palestinian  jew  who  wrote  in  Hebrew, 
aitd  suggests  as  the  date  of  its  composition  the 
middle  of  the  4th  century  before  (ihrisL  The 
esflfest  known  text  is  in  Gredc  See  Btsui 

TOBOGGAN,  a  sled-Iikc  vehicle,  often 
formrd  of  a  single  piece  of  broad  flat  wood, 
of  birch  or  basswood,  curved  up  and  backward 
at  the  front  end,  and  used  for  sliding  down 
slopes  of  snow.  It  is  commonly  from  five  to 
etgnt  feet  long,  about  15  or  16  inches  in  width 
if  formed  of  one  piece,  or  wider  if  formed  of 
two  or  more.  The  curved  portion  in  front  is 
usually  fastened  by  thongs  of  hide  or  gjit,  and 


the  tobopiraii  is  sirengthcned  by  cross-pieces  of 
haril  wood  straj)pcd  to  the  lK)dy  at  short  dis- 
tances. Toboggans  originated  with  the  In- 
dlans,  who  med  them  for  hauling  packs  over 
Ae  mam.  and  tiie  name  is  still  tfq>lied  to  a 
data  of  sleds  drawn  by  dogs.  But  the  toboggan 
of  to-day  is  chiefly  used  in  the  sport  of  coast- 
ing down  prepared  slides,  a  pc)pular  pastime  in 
Canada  and  other  countries  in  high  latitudes. 

TOBOL,  t^bdl'.  Asia^  a  river  ol  Siberia, 
tribotary  to  the  Irtish,  which  rises  in  the  south- 
ern Ural  slopes,  in  Russian  central  A-ia,  flows 
northeast,  and  after  a  course  of  7.^0  miles  emp- 
ties into  the  Irtish  opposite  Tolwlsk.  It  is  navi- 
gable for  more  than  half  its  length,  hut  is  cov- 
ered with  ice  from  November  to  May;  its  chief 
affluents  are  the  UJ-Isset,  Tura  and  Tawda. 
The  Trans-Siberian  Railway  crosses  the  rirer 
at  Kurcjan. 

TOBOLSK,  t6-b61sk',  Asia,  in  Siberia,  (1) 
capital  of  a  government  of  the  same  name,  on 
the  Irtish  where  it  joins  the  Tobol,  about  350 
miles  northwest  of  Omsk.  The  principal  build- 
ings are  the  churches,  governor's  residence, 
bishop's  palace,  ninnitipal  otfices,  arsenal,  bar- 
racks, bazaar  am!  lu>vpital ;  besides  a  prison  used 
as  a  depot  for  Siberian  exiles,  assembled  fron^ 
all  parts  of  the  country,  an  episcopal  sendnaiary 
theatre,  ipminasium,  etc.  llie  laasufactttres 
include  bncks,  soap  and  tallow.  The  trade  it 
unimportant.  The  town  is  partly  fortified. 
Pop.  2.S.200.  (2)  The  government  uf  Tol»olsk, 
in  northwestern  Siticria,  contains  an  area  of 
535,739  square  miles.  The  Arctic  Ocean  bor- 
ders the  northern  coast;  the  principal  ri\trs 
are  the  Obi  and  Irtish,  which  are  navigable 
when  not  frozen  over.  The  chief  occtiimtton 
of  the  inhabitants  is  agriculture  and  cattle-rais- 
ing; fishing  and  hunting  in  the  north.  Pop. 
2,885,700. 

TOCANTINS,  td-kan-teoz',  Btazil,  a  river 
nsing  in  the  southern  part  «  the  state  of 

Goyaz,  and  flowing  north  through  Goyar, 
Cajiipo  and  T'ara,  cniptvintr  into  the  Atlantic 
Ocean  through  tb<-  Rio  Para,  the  souihern  es- 
tuary of  the  Amazon  delta.  On  the  northern 
boundary  of  Goyaa  the  river  receives  from  tha 
left  the  Ara^aya,  which  is  considerably  larger 
than  die  main  stream.  From  the  source  of  the 
Araguaya  in  the  Cayapo  Mountains  in  Matto 
Grosso  to  the  Atlantic  Ocean  is  fully  2,200 
miles,  constituting  one  of  the  ^'reat  rivers  of 
the  world.  The  Tocantihs  is  1.600  miles  long, 
and  though  interrupted  by  falls  and  rapids,  it 
is  navigable  in  stretches  aggregating  I^ICIO 
miles.  Its  estuary  is  140  miles  long,  and  re- 
ceives mimeroos  channels  from  the  Amazon, 
together  with  which  It  separates  the  island  of 
Marajo  from  the  mainland.  The  country 
through  which  these  great  twin  rivers  flow  is 
undeveloped,  there  being  not  a  single  important 
city  on  llic  li  inks,  c.xccpt  Para  at  the  mouth. 

TOCQUEVILLE,  tok'vTl  (Fr.  tuk-vOl), 
Alexis  Charles  Henri  Clerel  de,  French  states- 
man and  writer:  b.  Verneuil,  29  July  1805; 
d.  Cannes,  16  April  18.S9.  He  was  originally 
destined  for  the  military  profession,  but' ex- 
changed it  for  that  of  hnv.  In  1827  he  was  ap- 
pointed  an  assistant  magistrate  at  Versailles. 
In  IWl  he  was  commissioned  by  the  French 
govirnnuiit  (o  proceed  along  with  his  friend, 
M.  (.iustavc  dc  Beaumont;  to  America,  and  to 
■  4 
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investigate  and  report  upon  the  pcnitciitiary 
nrstem  of  the  United  States.  Th«  results  of 
toe  inquiry  were  Dublished  in  1&3J  under  the 
title  *Du  Sviteme  Penitentiaire  anx  Etats-Uoi* 
ei  de  son  Application  en  France.*  Tliis,  bow- 
cvtT,  i  iily  the  precursor  the  ci'iaNr  and 
more    cikfir.itrd    \\ork  iJcmocratic  eu 

Amcriqiie'  Ufs^'."'  !,  to  which  the  Montyon  prize 
oi  the  French  Academy  was  awarded  in  1636, 
and  which,  by  1850,  had  run  through  13  edi- 
tiuiLs.  It  was  the  ^rst  systematic  analysis  o£ 
democracy  as  exemplified  in  the  institutions  and 
political  relatioas  of  the  I'mted  States,  and  was 
tnmsbtcd  into  the  principal  European  lan- 
guages, Tocr,  :t  .  t"c  was  in  1S3'>  elected  to  a 
seat  in  the  Ch mi  <.r  of  Deputies,  and  ranged 
himself  with  the  oppusitun.  After  the  Revolu- 
tion of  1848  he  was  nominated  deputy  from  the 
department  of  La  Manche  to  the  National  As- 
scmMy.  where  he  voted  always  against  the 
propositions  of  the  ultra-demociatic  puty.  In 
the  Cabinet  of  2  June  1M9.  he  aeocptcd  the 
ponfoSo  of  Foreign  Aftan^  bot  reaigaed  ft  (be 
same  year,  after  holdinj?  it  for  f\vc  months. 
After  the  couf'  d'etat  of  2  Dec.  1851.  he  lived 
retired  from  puMic  affairs,  and  devoted  his 
leisure  to  the  production  of  'L'-Xncien  Regime 
et  la  Revolution,'  published  in  1856.   His  com- 

Jlete  work*  appeared  in  1860-65.  Consult 
aquca.  'Alexis  de  Twqueville'  (1876)  ;  'Sou- 
venirs d' Alexis  de  Tooineville*  (1893);  and 
D^dital.  *Alexis  de  TocquetiBe  ct  la  Dteo- 
cratic  Liberale'  (1897). 

TOCSIN,  a  bell  sounded  with  quick  strokes 
for  the  purpose  of  abm.  The  word  is  de- 
rived from  the  French,  and  the  use  of  the  toc- 
sin as  a  signal  to  arouse  the  people  was  so  com- 
mon during  the  French  Re\ohi;i'  -i  thar  '.he 
word  has  come  to  l»o  proverbially  used  tor  any 

loud  soiiti  ]  or  c.i!;  m.trking  the  conuacDeeiBeat 

of  an  jmihiriani  e%ent. 

TODAS,  or  TUDA,  a  singular  race  of 
people  inhaling  the  upper  part  m  tl.i  \cil- 
gberry  Hills  in  southern  India.  They  arc  pas- 
toral in  their  habits  and  possess  a  qm  t  r  i:n- 
written  language.  Their  religion  is  the  wor- 
ship of  the  stm  and  of  departed  spirits.  They 
folioiir  die  pn^ct  of  polywdnr  in  both  iu 
fomis^~die  brMhcrs  of  one  feenlsr  havHK 
common  wife,  yet  rccei\-ing  the  right,  at 
seasons,  of  tcmporar>-  hu'.bands  to  the  women 
of  the  subject  villages.  They  are  a  tall,  well- 
proportion"!  and  a  tine  muscular  race  of  men, 
are  dominant  over  the  neighboring  tribes  and 
receive  from  them  a  'goodoo*  or  tnbiutc  ut  one- 
sixth  of  their  crops,  the  Todars  holdine  akiof 
fraes  lilfav^  of  the  soiL  They  have  slowly  in- 
creased  in  munber  since  1858  wboi  a  count  of 
then  slwwcd  only  33S.  a  recent  estiaatc  pbe- 
mm  dMir  nunber  at  75a 

TODD,  Alphena,  Canadian  attthor  and  fi- 
hrarian:  K  England.  1A31;  d.  Ottawa.  Canada, 
2Z  Jan.  IffM    He  removed  widi  Ids  paicflti  to 

Canad.i  in  IR.^.^:  was  for  sosk  time  aMistanl 

lihrari-in  n-  thr  Icci«^l.in\e  assemhhr  of  I'pper 
Canada.  anr|  in  IS^''  he  became  chirf  librarian. 
I'pon  the  Confederation  he  w.is  .ipp'  inted  to 
th.it  office  with  the  Lkrniinicn  TarliarT;- 1  t  He 
was  also  a  writer  of  high  authority  on  consii- 
tottonal  law  and  Parliamentary  gtnernmcnt. 
Author  of  'The  Practtrc  and  PrivilMe*  of  the 
Two  Houses  at  Toronto*  'I83P>) :  *] 


ury  GoveiMnuit  in  Enghad*  (2 

69),  etc 

TODD,  Charles  Burr,  American  author 

b.  ki  ildink'.  (  or.i.  .  '>  Jan    184'J     He  recei»e<l 
his  educatutn  in  the  public  school*     For  mari 
years  he  was  special  writer  on  the  New  \ .  Hi 
Eictitng  Post.    In  18^5  he  was  secretary  to  the 
commission   appointed   \\   Mayor   Strong  of 
New  York  to  publish  the  early  records  of  New 
York  City.   His  Dubli&bed  wofht  art  *Hiilaey 
of  the  Burr  Fanuly  in  America*  (1879) :  'His* 
tory  of  Redding.  Conn.*  (I8B0;  2d  ed.  14D6>: 
•Life  and   Letters  of  Joel  Barlow' 
•Story  of   the  City  of   .\ew  York' 
"Story  of  Ua'bington,  the  Natunal  CaptLai' 
(18'^7)  ;  'Lance,  Cross  and  Canoe  m  the  \'afky 
of  the  Mississippi,'   'Brief  History  of  New 
Yorit'  (ItW):  'The  True  .\aroo  Burr'  (I9(tf>; 
'The  Real  Benedict  Arnold*  (1903);  'In  OUe 
Connecticut'  (1905);  'In  Okie  MassachMctts* 
(1907);  «In  OMe  New  Yodt>  (IW):  <Tbt 
Washington   Cro«.sintr  Skrtrh  (1«14): 
•Sketches  of  the  Delaware  V.iUey'  rlQ16> 

TODD,  David,  .\mencan  ait.-up.omef ! 
b.  Lake  Ridge.  N.  Y..  19  March  1835.  He  wm 
gradated  from  Amherst  in  1875  where  be  be- 
came professor  of  astronomy  in  1881.  Frr^ 
1882  to  1887  he  held  a  similar  post  a!  Str.:;k 
College  In  order  ti  make  a^tr  nomical  K^-y<::- 
\  ations  he  has  con  luctcd  expeditions  to  Texas 
ill  1878.  transit  of  \\r.-.:«.  Lick  Observ^tcr; 
1>«3.  to  japan  in  1SS7  and  again  in  1^  to 
\\  est  .Africa  in  1889-90.  to  Trip^'Ii.  Barbary,  la 
1900  and  190S.  to  the  Dutch  East  Imfecs  in 
1901,  to  the  Andes  of  Chile  and  Pern  h*  1908 
and  to  Russia  in  1914.  He  is  the  author  of 
several  textbooks  on  astronomy,  also  'Stars 
and  Telescopes*  (1899);  'Lessons  in  .\*rT'^tv 
omjr>  n'702).  also  articles  in  maguioes  and 
f«view> 

TODD,  Haoiy  Alfred  American  fhilale> 
gist  and  ethtcator:  b.  Woodstock.  IIU  13  Mardb 

185-}  He  was  graduated  at  Princi;  n  I'ni-.er- 
sity  in  1876  and  later  studied  at  the  u:  i .  cr^n-.o 
of  Pans.  Berlin  and  Madriil,  taking  h-.s  I'h  "^"i 
at  lohns  H'lpkins  L'niversity  in  1'<*15  He  »  i< 
priiffssor  of  Romance  Luivniifcce^  at  Lelind 
Stanford  junior  University  in  1891-415:  and  ia 
1893  he  became  professor  of  Romanes  pfcHotoay 
at  Columliia  Univcrstty.  He  was  one  of  oic 
feonders  of  the  RommHe  Rfvirm  hi  1910:  «as 
a  member  of  the  ad\i*or>-  coimri!  oi  the  Stm- 
plified  Spelling  Board,  and  in  19i>i  was  t»rT<si- 
deni  of  the  Modem  L.tn^iagc  .\sm:>c:.»:i  r  of 
America  !fo  has  edited  numerous  ^urks  a 
the  K  ■■  lan^tiaues 

TODD,  Mabel  (T  nnwis),  Ameriam  aadmr: 

h.  Cambridge.  Mass..  10  Sfrr.  18S8l  She  cdhed 
die  «Poems»  (1890-9M  and  '!.ettcr*»  (I.«*>4»  of 
Emily  Dickinson  and  a  'Cycle  of  Sor.nets' 
n^'ilS)  by  .in  arorvmous  author;  also  S?«4e» 
'Popular  \"ifrnnomv'  t  IJW)  Her  oncinal 
writings  include  'Total  Eclipses  of  the  Sob' 
(1804)  and  'Corona  and  Coronet-  <l8S8k;  'A 
Cvcle  of  Siinicts^  (1900).  The  results  of  sa4F 
of  the  .^inu  aborigiaes  in  Kitaan  pewince, 
fapan.  appeared  in  vanMM  msgiiine  artirk!&. 

TODD'S  TAVBKli  Kngagements  at 
The  Virginia  rampaign  of  1864  began  on  4 
May  by  uie  advance  of  the  Ararf  of  the  ^pm^ 
mac  across  the  Rapidaa.  the  canalnr  i 
■    -        md  i.  R 
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Wilson  crossed  the  Raptdan  at  Gcrmania  Ford, 
and  marched  rapidly  1  >  Wilderness  Tavern  to 
Parker's  Stt)rc,  from  which  he  sent  a  rccon- 
nuissance  toward  Mine  Run,  the  rest  of  liis 
division  going  into  bivouac.    During  the  night 
he  was  ordered  by  General  Meade  to  advance 
in  the  direction  of  Craig's  Church,  leaving  one 
regiment  to  hold  Parker's  Store.   Just  beyond 
Craig's  Church   Wilson  encountered  Rosser's 
Confederate  cavalry,  which  was  driven  back 
two  miles,  and  at  nodii.  a>  he  had  heard  noth- 
ing of  the  approach  of  Meade's  infantry,  and 
his  own  position  was  threatened,  he  began  to 
withdraw  to  Parker's  Store,  when  he  heard  that 
the  resiincnt  left  Acre  had  been  attacked  by 
Confederate  infai;fr>,  and  that  he  was  rut  off 
from  communication  with  General  Meade's  in- 
laniry.    He  determined  t'^   withdraw  on  the 
Catharpin  road,  by  way  ot  Shady  Grove  Church, 
to  Todd's  Tavern,  on  the  Brock  road.  Before 
he  was  fairly  on  the  road  he  was  attacked  in 
heavy  force  and  followed  by  cavalry,  but  he 
reached  Todd's  Tavern  by  crossitig  the  Po 
River  at  Corbin's  bridge.   A  part  of  his  com- 
mand was  cut  off,  but  came  in  later  in  the  day. 
As  he  approached  Todd's  Tavern  he  was  re- 
lieved by  Grocer's  division,  which,  by  Meade's 
direction,  Sheridan  had  sent  to  assist  him,  and 
Stuart's  cavalry,  which  was  closely  following 
Wilson,  was  driven  back  by  Greu  to  Shady 
Grove  Chnrch,  about  four  nutes.  Sneridan  was 
holding  the  left  flank  of  the  armv,  and  covering 
its  trains,  while  it  was  grappling  with  Lee  in 
the  Wilderness,  and  on  the  6th  had  two  di- 
visions at  Todd's  Tavern,  covering  the  roads 
centring  at  this  point,  where  he  was  attadced 
early  in  the  dav  by  Stuart,  who  was  anxious  to 
get  at  Grant's  flank  and  his  wagon  train,  but  his 
successive    attacks    were    repulsed.  Meade, 
anxious  about  his  left,  directed  Sheridan  to 
draw  back  from  Todd's  Tavern,  closer  to  the 
trains,  which  Sheridan  did  in  the  afternoon, 
and  the  Confederate  cavalr>'  occupied  Todd's 
Tavern.   Preliminary    to   Grant's  movement 
from  the  Wilderness  to  Spottsylvania  Court 
House  was  the  necessity  to  hold  Todd's  Tavern, 
which  was  midway  between  the  two  places  and 
on  the  direct  road  connecting  them;  and  on  the 
7th  two  brigades  of  Gregg's  division  and  two 
of  Merritt's,  dismounted  and  fi^jhtinp  on  foot, 
attacked  Stuart  and,  after  a  sharp  and  closely 
contested    action,   drove   him    from  Todd's 
Tavern,  with  severe  losses  on  both  sides»  Fiu- 
hugh  Lee's  division  retreating  in  the  direction 
uf    spottsylvania    Court    House    and  Wade 
HamptoiHS  southward  to  Corbin's  bridge  of  Po 
Kiver.      Sheridan    withdrew     and  encamped, 
Gregg's  and  Merritt's  divisions  in  the  open 
Adds  to  die  east  of  Todd's  Tavern.  Very 
early  on  the  momine  of  the  8tb  Gr^  was  put 
in  position  to  guard  the  roads  from  the  south 
and  Merritt's  division  renewed  the  engagement 
with  FitzhuK'h  Leo  on  the  Spottsylvania  Court 
House  road  to  «>piii  the  way  for  the  a<1va'u-e 
of  Warren  s  iMSth  corps  from  Todd's  Tavern 
to  the  Court  House.    Merritt  became  severely 
engaged,  but  slowly  gained  ground  until  about 
6  A.M.,  when  he  was  rdlieved  and  Robinson's 
di\nsion  of  Warren's  corps  took  the  advance. 
Hancock's  Second  corps,  following  Warreti's, 
reached  Todd's  Tavern  at     M)  am  ,  and  L  ok 
position  covering  the  Brock  road,  Catharpin  and 
Spottsylvania  roads,  and  began  to  intrench, 
holding  the  extreme  right  oi  the  army.  At 
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11.30  A  M.  Gen.  N.  A.  Miles'  brigade,  with 
Gregg's  cavalry  brigade  and  a  battery,  moved 
out  on  the  Catharpin  road  toward  Corbin's 
bridge,  and  when  half  a  mile  from  it  and  one 
and  one-half  miles  from  Todd's  Tavern,  the 
head  of  column  was  opened  upon  with  artilleiy 
from  the  heights  on  the  south  side  of  Po  River. 
Miles  formed  tine,  his  artillery  replied  to  that 
of  the  enemy,  there  wa>  a  skirmish  with  Wade 
Hampton's  cavalry,  wlucii  was  kept  at  bay,  and 
at  5  30  P.M.,  when  Miles  bej^an  to  withdraw, 
he  was  attacked  by  Maht)ne's  division  of  in- 
fantry and  fell  back  fighting  to  Todd's  Tavent 
Consult  ^Official  Records*  (Vol.  XXXVI) 

E.  A.  Carman. 

TODDY,  or  PALM-WINB,  a  drink  made 

in  tropical  countries  from  the  sap  of  various 
palms,  especially  when  in  a  fermented  state. 
The  word  is  of  Hindustani  mik'ni  and  is  gen- 
erally applied  iti  India  to  the  su))stance  used  as 
yeast  to  leaven  bread.  In  the  Malayan  Archi* 
pelago,  toddy  is  the  sweet  juice  of  the  flower 
sheaths  of  Arettga  saccharifera.  In  Brazil  the 
majestic  buriU,^  or  murichi  palm  (q.v.).  _  is 
felled,  and  cavities  are  dug  in  the  stem  in  which 
to  collect  the  sap,  from  which  a  fermented 
liquor  is  made.  This  has  led  to  the  use  of  the 
name  of  wine-palm  for  this  tree.  The  spadix 
of  ^ihe  useful  Nifa  fmtcscens  yields  toddy 
whidi  is  changed  into  vinegar  by  one  process, 
into  arrack  by  another  and  may  also  be  con- 
verted iitto  a  delicious  syrup,  thick,  frothy  and 
clear,  with  a  slightly  saline  flavi  i.  Sugar  is 
made  from  this  syrup  by  evaporation.  The 
toddy  or  jaggery-palm  (Carvn/d  urcus),  a  palm 
crowned  by  drooping  bipinnatc  leaves,  with 
wedge-shaped  leaflets,  furnishes  a  similar  sap 
when  the  flowering  stems  are  cut  This,  like 
that  of  the  nipa,  can  be  boiled  down  into  syrup 
ri!!d  will  jield  a  coarse  brown  sugar  known  as 
jaj^Kcry  or  goor.  The  sap  is  fermented  for  the 
toddy  and  further  distilled  for  arrack.  The 
cocoanut  (Cocos  nucifera),  the  {>almyra  palm 
(Borassus  Aabelliformis),  the  date  {f'h<emx 
doctylifera),  and  the  wild  date  (Phcenix 
syhestris),  all  yield  toddy  in  India,  the  latter 
being  grown  extensively  in  Bengal,  for  the  sake 
of  this  drink  and  the  sugar  extracted  from  it; 
it  is  said  that  the  sap  can  be  inducer!  to  iLiw 
from  the  upper  portion  of  the  stem  for  many 
vcars.  The  VN'est  Africans  make  their  toddy 
from  Rophia  vmifera. 

The  word  toddy  was  applied  by  the  Scots 
to  a  drink  made  of  whisky  and  hot  water, 
sweetened.  Burns  uses  the  term  in  'The  Holy 
Fair.'  \\'hi^kv  and  cf  ld  \satrr,  proijcrly  c.illcd 
grog,  is  alscj  known  by  this  name.  Toddy-Cat 
is  the  name  given  in  southern  India  tu  the 
palm-civet  on  account  of  iu  alleged  fondness 
for  pahn-jwce. 

TODDY-BIRD,  a  swallow-shrike  iArta- 
mus  fusctis)  of  India  and  Ceylon.  It  is  abotit 
seven  inches  long,  of  dnskv  plumage  and  is 
most  abundant  in  wooded  districts,  especially 
where  palm  trees  abomid,  more  particularly  the 
Palmyra  or  toddy  palm,  from  wMch  it  takes 
several  of  its  popular  names. 

TODDY-CAT,  one  of  the  civets  (Paradoxu- 

>!(.<  typits),  common  throuL'hoin  the  (.'reatcr 
p.irt  of  Tndi.i.  Ceylon,  Ptirni  i  .md  the  Malajran 

region,  \^hi^il  dv,._lI^  riaiiiU  in  the  Palngrra  Of 
txxddy  palm-droves.  Sec  TouuY* 
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TODHUNTER.  Isaac.  Entli^h  matlioma- 
rician  :  b.  Kyv.  IXJO;  d  ( '.imliri(L'C,  1  ^f.'^rch 
1884.  He  was  >jra(!u.i!C(]  from  London  I'luvcr- 
sity  in  ati  l  :r  jn  Saint   Itthn's  Collcpc, 

Cambridge,  in  l><4,s.  He  was  cfcitfil  a  FclUnv 
of  his  COU^e  in  1H4*)  and  Ix-camc  a  lecturer  and 
tutor.  He  was  elected  a  (ellow  of  the  Koval 
Society  in  1862.  Todhtinter  was  a  man  of  high 
attainment*  in  varimis  branchc*;  of  learning, 
bill  is  host  known  as  the  antlior  of  numerous 
mathematical  tcxlhuoks.  His  most  important 
Morks  arc  'Treatise  on  ihc  Differential  Cal- 
CtlltlS*  (1852);  "Analytical  Sutics'  ; 
*P)ane  Co-ordinate  Geometry*  <18SS) ;  'Ex- 
amples of  Analytical  Geometry  of  Three  Di- 
mensions* (1858);  'Algebra*  (1858);  'Trigo- 
nometry' (185'>)  ;  'The  Theory  of  Kqiiaiions* 
(1861);  'History  oi  the  Pio^^-rcss  of  the  Cal- 
culus of  Variations  dunn»i  the  19ih  Century' 
(1861);  'History  of  the  Mathematical  Theory 
of  Probability  from  Pascal -to  Laplace'  (1863) ; 
^History  of  the  Mathematical  Theories  of  At- 
traction from  Newton  to  La|>lacc'  (1873); 
^The  Cbnflict  of  Studies*  (1873);  'Laplace's 
Ftinctions'  (1875)  :  'History  of  the  Theory  of 
Elasticity'  (cd.  Karl  Pearsuii  1866). 

TODHUNTBR.  John.  Irish  poet  and 
dramatist :  h.  Dublin,  30  Dec.  1839.  He  was 
educated  at  Trinity  College,  Dublin,  and  after 
Studyin^;  at  X'it  iina  and  Patis,  practised  nudirinc 
for  some  \ears  in  his  native  city  He  was 
professor  of  I'.nglish  literature  at  .Mcsandria 
Colle^'e.  DuMiu,  187(>~74.  and  later  removed  to 
London.  He  has  pulilished  anions  other  works 
'LaurcUa  and  Other  Poems'  ( 1876) ;  'Alcestis' 
(1879);  <A  Study  of  Shelley'  (1880);  «The 
r.anshee  and  Other  Poeiiu.'  (1888);  and 
several  play.s.  such  as  'Helena  in  Troas' 
(performed  1886);  'The  Prison  Flower'  (p».r- 
formcd  1891);  'A  Comedy  of  Sighs'  (per- 
formed 1894). 

TODLEBEN.  tot'la Lcn.  or  TOTLEBEN. 
Franz  Eduard  Ivanovitch,  ("oi  ni,  Kiissian 
^(■n.r.il  ii  Mu.iii.  (;..uriai:il,  -'u  May  1818;  d. 
Sodcn.  (.erniany.  I  July  1.\n4  He  studied  at 
Uie  College  of  EnRincers  at  Saint  PetcrsburK. 
and  entered  the  Russian  army  during  its  o|>er- 
ations  against  the  Circassians  in  184&  Having 
been  reropnij^ed  as  a  most  able  engineer  in  this 
campaiRi).  he  was  sent  to  the  Crimea  in  18.M, 
where  he  <listinKuished  himself  while  under 
constant  tire  from  the  p\ins  of  the  onemv  m 
the  rapid  conversion  of  the  city  of  S*va-.topo| 
into  a  formidable  fonress.  For  this  and  other 
valuable  tei^nce  during  the  Sevastopol  cam- 
paign ke  was  promoted  to  the  rank  of  general. 
At  the  elose  of  the  Crimean  War  hr  retired  to 
pri\:»t(-  life,  where  he  devoted  himself  to  sd- 
eiUitu  iiu  < -:ii.'ation  and  to  the  writinff  of  a 
history  of  tlu  svar.  Uurinn  the  kti.«!»o-Tnrkish 
War  of  1877  he  was  sent  to  I'liMia.  uhttL  he 
compelled  the  commander,  Osman  P.i-ha.  to 
sarrender  his  entire  army  to  the  kussi.tns  He 
was  afterward  made  commaixier-in-cliu  f  of  the 
army  at  Constantinople  At  the  end  of  the 
Russo-Turkish  \\  ar  he  eiiK  it  (I  iK>liiic.d  Ii!>-.  and 
Was  m  l.iti  r  >iars  tjo,  (  i  nur,  lir>t  it  (  )i!i-^a, 
.-nd  afterward  >  1  the  j>r'  vitur  rif  \ilri-\  He 
pn' '  shed  an  a' <'"'it  •  oi  t!'-  '!efrii^<-  of  Sevas- 
toj>"'I  'I'rriich  ir.(i.~.  lu  'r-is.-  ilc  Sr  ,  .is-d. 
pol."  M"<»Mi      fi  'i  t:If  Kink-take.  'The  hr  asinn 

of  the  Crimea'  ( I8h3  «7)  ;  Brialmont,  'Le  gen- 


eral comic  Todlebcn'  (1884);  Krahraer.  'Gea- 
eral  adjutant  Graf  Todtebcn*  (1888). 

TODMORDBN.  tud-mor'den.  Ei^laad,  a 
town  in  Lancashire  and  Yorkshire,  on  the  Col- 
der, 21  miles  northeast  uf  Manchester.  The 
churches  of  various  denominations,  lo^n-hall. 
free  lilnary,  technical  scliool,  etc  ,  ,trc  the  chici 
huiiiiings.  The  industries  cuu&ut  of  foundries, 
machine  works  and  manufactories  for  OOttOO 
goods    Pop.  about  2().'I00. 

TODY,  a  term  applied  to  .i  family  (T  Judtr 
of  birds  closely  related  to  the  motmots  and 
kingtisbcrs.  They  are  distinguished  by  the 
long  flat  trill,  snort  and  rounded  wtoffs  and 
short  and  square  tail.  Only  four  specTcs  are 
known,  all  of  small  size,  and  inhariitants  of 
tropical  America  The  green  to^y  {Todns  tin- 
dis)  of  Jamaica  is  al  out  four  inches  in  lenjith, 
and  green  on  the  upper  parts,  the  fl.niks  rosc- 
colored,  the  throat  scarlet  and  the  belly  pjl- 
>ellow.  The  liill  is  red.  ll  ire<juent>  the  trees 
along  watercourses,  and  has  the  habits  of  a 
fly-catcher,  taking,  short  Bights  in  pursah  of 
insects  and  returning  to  the  perch.  They  nra 
in  the  manner  of  IdnKfisbers,  in  holes  excavated 
in  lia;ik~  .md  I,t\  \hrrr  ,,i  four  while  nearly 
spheru.ll  e^i^js.  Coiisuli  Evans.  'Birds*  (Nci» 
York  1900). 

TOPT,  an  old  Engfish  word  denotiag  a 

thicket  of  trees,  a  homestead  or  a  niece  of 
ground  on  which  a  messuage  or  home  lorintr'. 
stood  Taken  in  tlu  src(ind  sense  lov 
tn'iuiDtly  used  in  letral  papers  in  i  onjunrtioc 
Willi  the  work  croft,  "toft  an  I  crott'  mearm; 
a  house  and  homestead,  with  the  staMe>  and 
outbuildings,  the  whole  surrounded  hy  a  tiu<icct 
or  enclosure.  Probably  from  the  fart  that  the 
house  was  usually  surromded  by  trees  came 
the  Inter  meaning  of  soft,  which  is  preserved 
in  th<  mo<lcrn  word  Inft,  •  grove  of  trcCA. 

TOGA.    See  G.sTt^  Mr. 

TOGO,  Heihaichiro,  Count.  lapanoe  ad- 
miral: I>.  Kaf^Mshima,  japan,  1847  He  very 
early  l>ecamc  known  as  one  of  lapan  s  most 
daring  naval  officers,  and  a  few*  years  before 
the  annexation  of  the  Hawaiian  Isteods  by  dM 
Ignited  States,  he  was  sent  to  Hawaii  hi  tarn 
mand  of  the  battleship  .Vijmim'.j  to  protect  the 
i.ipane-e  who  were  then  compl.»imnv:  of  perat- 
rntion  t<\-  the  i  rnmei.t  1  hi  re  hi  nrari% 
In-came  involved  in  warfare  with  I'nitctl  State* 
ship  Kofton  whoso  captain  supported  the  de- 
mand of  the  Hawaiian  government  for  the  sur- 
render of  an  escaped  Japanese  prisoner,  and 
threatened  to  fire  ufoa  ihc  A'immm. 
Togo  immediately  d«red  his  ship  for  aetioik 

however,  the  captain  of  the  Horton  apolo^riif  J 
and  \Mfbilrew  his  threat     In  l.vM  Tolto  pr.»i- 
tirally  lievraii  the  \v;<r  wiih  ("biti.<  'u  tirink;  op-'n 
<  biiu'sc  transports  carrvinif  tro*  iis  wiih  an  evi- 
dently hostile  purpose     (>n  the  breaking  oat  of 
the  Russc-l  ir> mrso  W  ar  in  190*  he  was  ap- 
pointed <  ti.r;  I   Icr-in-chicf  oi  dM  Japasc^ 
navv  and  conducted  the  uniatiuiM  a^mat  Fmt 
Arthur,  and  the  hombardnient  of  that  port, 
defeated   the    Rnssian   fleet   there  druir.: 
t  .irk.  after  severe  tikhtinK,  to  the  «m  lt<T  i  t 
ii  tirr  barlior,  and  damaptnp   several  Kusssar 
ships     On  2/-28  May  190?  he  met  and  .tHnih-. 
lated  the  Riissi.-jn  Ualiic  squadron,  onlv  'ch-- 
small  cruisers  and  some  torpedo  boats  cscap- 
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itg,  S«e  JtfAK-BvMO-jAVAHnB  Was;  Mam- 

CHUKIA. 

TOGOLAND,  Africa,  a  territory  on  the 
Gulf  of  Guinea,  between  French  Dahomey  and 
the  British  Gold  Coast,  held  as  a  German  col- 
ony from  1884  to  7  Atw.  1914,  when  it  was  oc- 
aqiied  hy  British  and  French  allied  troops. 
The  revenue  to  Germany  in  1913  was  over 
$1,000,000.  It  has  a  coast  Hnc  of  32  miles,  Inn 
extends  335  miles  inland,  where  it  becomes 
broader.  .Area,  33^630  square  miles.  Lome  is 
the  chief  port  ana  capital.  The  coast  is  low 
and  lK)rdered  by  lagoons,  but  the  interior  is 
crossed  by  the  escarpment  of  the  Sudan  Pla- 
teau. The  count rj'  is  well  watered,  the  interior 
by  branches  of  the  Volta,  which  forms  the  west 
boundary.  The  chief  products  are  palm  oil, 
copra,  rubber,  indigo  and  rljc -woods.  Cattle 
raising  is  carried  on  by  many  of  the  natives. 
Thty  also  do  weaving,  make  potter>'  and  mine 
and  work  a  little  iron.  The  inhabitants,  who 
number  about  2.000,000,  are  Sudan  negroes,  the 
Furopran  {jopulation  lieing  less  than  400. 
Commerce  is  rapidly  increasing,  and  there  is 
regular  steatnship  connection  ^\i'.h  Europe. 

TOGUE,  a  local  name  in  Maine  fur  the 

lake-trout  (q.v.). 

TOILERS  OF  THB  SEA  (<Les  Travail- 
leors  de  la  Mer'),  a  novel  by  Victor  Hugo, 
published  in  1866.  The  scene  is  laid  in  die 
Channel  Islands  and  the  l>ook  is  dedicated  to 
the  •Isle  of  Guernsey,  severe  yet  gentle,  iny 
present  asylum,  n-y  probable  totnb.* 

TOISE,  tuiz,  in  the  FretuJi  system  of  meas- 
ures used  previous  to  die  decimal  system,  was 
the  unit  of  linear  dimension^  It  con-isted  of  six 
pieds  or  feet,  each  of  which  was  composed  of 
12  pouccs  or  inches,  each  pouce  being  divided 
into  12  lignes  or  lines.  The  toise  was  thus  the 
equivalent  of  L94904+  metres  or  of  63946  + 
English  feet. 

TOKAT,  t<ykat',  Asia  Minor,  a  town  in 
the  vilayet  of  Sivas,  70  milcs  from  the  Black 
Sea.  It  extends  between  steep  rocky  walls  in  a 
labyrinth  of  narrow  streets  borthred  by  miser- 
able houses.  It  contains  a  large  mosque,  ba- 
laars,  foundries  and  manufactories  of  earpets, 
silk,  wfK>l  and  cotton  poods,  etc.  Copper  is 
mined  in  the  vicinity.  The  town  was  formerly 
prosperous,  Nut  ill  treatment  of  the  Armenian 
population  has  largely  reduced  its  inhabitants, 
befieved  to  number  about  ZZjOfn  in  1919. 

TOKAY,  tCf-ka'  (Hungarian,  tG'koi),  Hun- 
gary, in  Scmplin  County,  at  the  junction  of  the 
Theiss  and  Bodrog,  iJO  miles  northeast  of 
Pesth.  Its  buildings  include  a  theological  semi- 
nary, gymnasium,  high  school,  etc  In  the 
neighborhood  are  rich  mineral  deposits,  as  salt, 
SJipphircs,  etc.  The  chief  occupations  are  ■.iu.rl- 
cuhure,  fishiuK,  viticulture  and  limber-trade. 
The  Tokay  wine  is  iamou>  and  the  best  is  pro- 
duced on  the  hill  of  Mezes-Mali.  Great  care 
is  exercised  in  the  culture,  gathering  and  selec- 
tion of  the  grapes.  The  wine  is  of  various 
quaUties,  dependent  finally  upon  the  amount  or 
lack  of  artificial  pressure.  The  best  kinds  are 
the  Lssi'iice  and  the  Ausbrucli,  of  amber  color 
when  new,  turning  (^reen  with  age.  There  arc 
.1  wines,  grouped  .as  sweet  and  dry;  2,000.000 
(gallons  are  produced,  but  the  celebrity  of  the 
vrine  js  such  that  many  imitations  are  madt  Igr 


OKAN  MONEY  ^ 

French  and  German  dealers,  wUdl  are  even 

sold  in  Hungary.    Pop,  .^,.^00. 

TOKEN  MONEY,  a  name  in  numismatics 
applied  to  pieces  of  money  current  only  by 
sufferance  and  not  coined  by  the  authority  of 
ttte  state  or  government.  In  England  in  the 
16th  centoty  tne  national  coinage  was  so  un- 
satisfactory and  inconvenient  trat  large  num- 
bers of  private  traders  and  merchants  were  im- 
pelled to  have  halfpence  and  farthings  manu- 
factured for  themselves.  These  "tokens,"  as 
they  were  called,  were  made  of  lead,  pewter, 
latten,  tin  and  even  leather,  and  could  oaify  be 
made  use  of  as  currenqr  at  the  shops  or  ware- 
bouses  of  their  re^ective  issuers.  Notwith- 
standing the  endeavors  made  during  several 
reigns  to  put  a  stop  to  the  circulation  of  this 
unauthorized  coinage,  traders'  tokens  continued 
lo  multiply  to  an  astonishing  extent,  until,  in 
1672,  a  proclamation  was  issued,  prohibiting 
their  making  or  use  under  severe  penalties. 
From  that  date  until  1787  the  issue  of  ^vate 
tokens  entirely  ceased;  but  in  the  latter  year, 
owing  to  the  great  scarcity  of  government  cop- 
per coins,  the  .\nglesey  Copper  Mines  Company 
struck  and  put  into  circulation  some  300  tons 
o£  copper  pence  and  halfpence.  The  bold  ex- 
ample thus  set  was  specdly  followed  by  other 
trading  firms  all  over  the  kingdom,  and  again 
the  government  f  oimd  it  necessary  to  take  acttoa 
in  the  matter,  which  it  did  by  isstung  a  new  na- 
tional copper  coinage.  For  some  years  the  i^nUC 
of  private  tokens  was  thus  etiecuially  checked; 
but  in  1811  the  autliunzed  coinage  again  getting 
scarce,  the  copper  companies  and  others  recom- 
menced the  issue  of  batches  of  tokens.  TUs 
went  on  until  27  July  1817,  when  the  tnanu- 
facture  was  prohibited  by  act  of  Parliament, 
and  all  tokens  in  currency  ordered  to  be  with- 
. drawn  from  circulation  by  1  Jan.  1818. 

In  the  United  States  small  coins  became  SO 
scarce  in  ltiC2  that  tokens  made  their  appear- 
ance in  large  quantitiea.  Thi^  were  of  two 
classes^  war  or  mtriotic  lolccns»  and  trade  or 
advertisement  tokens.  Both  kinds  were  issued 
with  a  mercantile  view,  since  they  passed  for 
a  cent  and  could  be  manufactured  (in  sufticient 
quaiitiiie^)  lor  much  less.  Cards  and  tokens 
appeared  during  1862,  1863  and  1864.  Of  the 
patriotic  or  war  tokens  there  were  something 
hkc  AOO  varieties  coined,  including  mulings  and 
diiTcrcnt  meuls.  the  latter  largely  restrilcM.  Of 
original  pairs  of  obverse  and  reverse  there  must 
have  been  less  than  200.  The  common  varieties 
bore  the  inscriptions  "Army  and  N'avy,"  and 
"N'ol  One  Cent."  The  lirst  coinage  of  trade 
tokens,  or  store  cards,  as  they  were  sometimes 
called,  took  place  in  Cincinnati  where  nearly  900 
varieties  were  issued,  fully  three  times  as  many 
varieties  as  any  other  city  issued  except  New 
York.  A  number  of  other  Western  cities  soon 
followed  the  example  of  Cincinnati,  but  it  was 
not  until  the  early  part  of  1863  that  New  York 
began  to  issue  twB  famous  LindewnttOer  oentSi 
of  which  there  were  more  than  a  million 
coined;  these  were  followed  by  the  Knidcer- 
boeker  tokens,  consisting  of  many  varieties. 
Altogether  there  were  Between  600  and  700 
v.irieiie--  l^^ued  from  .Ww  York.  Ohio  issued 
altout  l.XKJ  varieties)  from  lOU  different  cities 
and  towns,  more  than  any  other  State  issued ; 
New  York  Sute  comes  next  after  Ohio,  with 
Over  900  varieties.   New  Jersey  had  but  few, 
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and  Pennsylvania  not  many;  chiefly  from  Phila- 
dcljihi;!  and  Pittshurijh.  Detroit  furnished  as 
manv  ail\crti»rrs  as  .\<  w  York,  and  the  rest  of 
llichigan  nearly  a»  many  as  Ciucinnati.  Indiana 
Iwd  Moat  lOD;  lUiiMNs,  including  Giicago,  not 
M  many  as  Incfiana ;  and  Wisconsin  nearly  twice 
as  oany.  VN  hcn  the  Kovemmeitt  stopped  the 
coinage  of  tokens  in  1861  there  woe  upwaid  of 
20,000,000  in  circulation. 

TOKIO.  tdlc^fr.  or  TOKYO,  the  capital 
of  Japan,  situated  at  the  head  of  the  land>iockcd 
Bay  of  Tokio,  on  the  east  coast  of  central 

Hondo,  '!  i"  thr  mfuth  of  the  Siimida  Giwa. 
Besides  the  latter  rucr,  uhich  duidi  >  the  city 
into  two  unftjiial  parts.  Tokio  is  irucr'-ccu'd  by 
a  large  numL>er  of  canals,  which  arc  generally 
crossed  by  wooden  bridges.  Some  of  the  canals 
form  concentric  courses,  endosing  a  number  of 
isfamds,  one  witliia  the  other;  and  on  the  imer- 
most  of  these  stand5  the  imperial  pabce.  This 
large  cluster  of  buildings  is  surrounded  by  mag- 
nificent gardens,  and  enclosed  by  high  walls 
and  fosses.  On  the  oimr  islands  arc  most  of 
the  government  departruir.s  and  fon-igii  lega- 
tions. Surrounding  tlicsc  central  islands,  the 
city  spreads  uiii  on  all  sides,  wuh  a  rather 
irregular  and  complex  street  plan.  There  arc 
nmncn>us  ^arks  in  and  arotmd  the  city,  some 
of  them  being  fauge  and  bcantif  uL  PracticaUy 
all  the  houses  are  bdlt  «f  wood.  Besides  lae 
palace  the  only  notable  buildings  are  some  of 
the  numerous  temples,  especially  that  of 
Kwannon,  and  the  temple  of  the  Shoguns. 
There  arc  six  European  churches,  the  finest 
being  the  Russian  cathedral  Tokio  contains 
about  70  hospitals  of  good  standing  including 
thu  Kuma^ome  Hosphai  fur  epidemics  and  the 
Tokio  Chanty  Hospital  The  fonner  is  siqt- 
ported  bjr  Ae  dty  and  the  latter  by  the  Tm- 
perial  Court.  There  also  exists  an  asylum  for 
orphans  of  the  poor,  cstabhshcd  tiy  the  city.  Ac- 
cording lo  the  latest  returns  on  educational  af- 
fairs  there  are  about  500  public  and  pri\-ate 

Ermiar>'  schools  and  kindergartens.  The  num- 
er  of  children  of  school  age  b  about  lii.OOO 
of  whom  about  tA)  per  cent  are  in  attendance. 
There  are  35  middle  school^  public  and  pct- 
vate.  of  whidi  six  are  for  girls.  The  schoob 
higher  than  middle  grade  and  placed  under  the 
direct  control  of  thi  Dip.irtnu ni  of  hducation 
cumber  13.  including  the  Imperial  L'nivcrsuy. 
the  First  High  School,  the  Higher  t  omnurcial 
School,  School  of  Foreign  l.,iiiguaf;i>.  the 
Tokio  Higher  Technical  SchooL  Higher  Male 
Normal  Schc»ol  and  Higher  Female  Normal 
School.  Besides  there  are  two  jpublic  normal 
schools,  supported  by  die  Toloo  Prefecture. 
The  kaogijiku,  Wascda  and  Women's  Univer- 
sity are  mu>i  prominent  among  the  private  high 
class  institutions,  among  which  are  included  10 
other  colleges  of  law^  economics,  philosophy 
and  religion.  In  auldition  to  those  atKjve  men- 
tinned,  there  are  over  280  public  and  private 
scbtir>K  mo^thr  of  the  middfe  school  grade, 
teachinu  >penM  subjects.  The  rity  has  a  num- 
ber ■  f  f  brarics  opened  to  the  public,  including 
the  Imi'  rial  I  '  r;ir)-  at  Uvtno  Park  The 
>anitar>-  nit  ht; n  of  the  city  is  in  a  f.^ir  con- 
dition. !h  .i^h  Mrr.  t  drainage  i-  not  >ti  well 
advanced  at  in  WcMeni  countries.  Each  ku 
(ward  I  ha*  >anitar>-  org^ni ration  supported  by 
fate  lerte»  tram  the  inhabitants  themsdves. 
He  tmnpebt  to  «dl  supplied  with  parks  and 


(  Den  spaces.   The  larg*»t  parks  are  the 
Uyeno  and  Hibi>a  parks.    In  the  first  rwo  ut 
Ifcautiful  temples  connected  with  the  old  To- 
kugawa  famiw.  and  here  the  remains  of  'W 
Shoguiis  are  Miied    At  Uyeno  ,iL<>  is  the 
iutptntl  MwtfWHt    AtitoBwNlfs  have  been 
trodnced  ai  a  aieana  of  transportation  and  » 
•autobus'  line  is  in  operatii  n.  in  add;  -  -  • 
the  electric  tramways.    Streets  are  l*-r.^  '.^ 
out  rek'iilarly  ol  late  year-  and  rrn-drm  Iat  ', 
ings  are  being  erected     Great  harbor  murki 
have  been  undertaken  by  the  municipal  aueai- 
bly  at  a  cost  of  J7.000.000  yen.   There  are  also 
a  modem  waicr-supply  system,  esceHent  i-.Tcr: 
railways,  oa  and  clectnc  light, 
roads,  public  wofla,  etc,  all  earned  on 

iug  to  nn 'hi;  U  i  f  civihic*!  citie*^  .ill  c  vrr  'he 
world.  The  municipal  council  ciecied  '  v  'ikp 
municipal  a'^scmMy.  and  the  latter  is  ch>..^cr.  :t 
popubr  vote.  Although  the  principal  rii!ra*d 
centre  of  the  empire.  Tokio  is  not  an  r:  pun- 
ant  manufacturing  or  commercial  dty.  lis  purt 
is  Yokohama,  near  the  entrance  to  the  bay 
The  city  was  founded  in  1456  and  in  1590  a 
became  the  capital  of  the  Shoguns,  the  m- 
perors  residing  at  Kioto.  With  the  d^Ar.fiU 
of  the  Shoguns  in  1H68.  Tokio  (till  ihcn  kro«Ti 
as  Ycdo )  became  the  residence  <'f  the  crr.^^^r  -> 
and  the  sole  capital  It  has  several  tines  sai- 
fered  from 
Pop  Z.2U,7n6. 

T6k6lY,  tcTcel-jl,  or  TOKBLY. 
erich,  Cov  SI,  Hungarian  patriot 

TOKUGAWA,  PaiNCS,  Japanese  noble- 
man and  political  leader,  known  as  *the  hat 

of  the  Tycoons  »  Sec  HtTnTSfR-^SHL 

TOKUSHIMA,  to-koo-sh«'ma.  Japan,  the 
capital  of  the  prefecture  of  the  same  name,  and 
the  largest  dtjr  on  die  island  of  Shihnfcn.  «!>•> 
a  ted  on  die  northeast  coast,  on  the  fCn  Chiiml 

It  is  an  important  steamship  static:-        h  a 
picturesque  location  on  the  coast_  aou  a 
tainous  nackground.  Pop^TO.OODl 
fecturc  population  is  775,000. 


TO  LAND.  John,  English  writer:  k 
Londonderry,  JO  Nov.  1670;  d.  Pntaey 
March  1722.   He  was  brought  up  as  a  R> 

Catholic,  hut  at   16  went  yviT  ;o  F'rotouni- 
ism.     He  was  educ.ited  at   the  Umvcrsity  a: 
Glasgow,  and  studied  divinity  in  the  L  i.i.trs-rT 
of  Leyden.    In  ki<^  he  nubfished  a  Motk  i^rt- 
tUd    C  hn-tianity  not  Mysterious^*  which  tax* 
>  e  regarded  as  opening  the  prolonged 
cuntrovTrsy  between  deism  and  ofthodoxy/lW 
House  of  Conunoos  ordered  it  to  be  Inumek 
the  common  lumftnian,  and  ^^land  nwt  wni 
determined    opposition    from    many  quar-f-^ 
though  l.ockc  i:ave  him  .»  certain  omt.  .m; 
support      He   ^■uh'irquentlv   supported  hisse!- 
by  litentry  hack-work  and  various  forn?»  c 
political  pirty  service    Besides  the  wtirk  aV-tr 
mentioned  he  wrote  a  'Life  of  Milton* 
in  an  edition  of  his  prose  works;  "Mcmenrs  el 
Dentil.  Load  Hottc»>  (1699);  *An^  Uhctn* 
(17M1,  a  dctae  of  «he  Act  tT^aumtm. 
and  'The  Stale  AnMooqr  of  Grett  Biiiiht* 
etc.  (1717). 

TOLEDO,  t6-le'ddk  Iowa,  dtv  coonty-stal 
of  Tama  I  ounty.  on  the  Chicago  Northwcstcn 
Railroad,  aU  ut  50  miles  northeast  of  Cete 
Rapids  and  three  miles  from  Tama  (o  %  >  a 
railntad  junction  on  the  Itmm  River,   li  wai 
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Mtded  in  184*.  It  is  in  a  fertile  agricaltural 

region  in  which  there  is  r<in=idcrah!c  attention 
Kivcn  to  stock-raising.  The  iiulusirit  s  arc  con- 
nected chiefly  with  the  farm  products.  The 
principal  public  buildings  are  the  county  court- 
house, jail,  the  cburcnes  and  schools.  The 
edocaaonal  Institutions  are  Leander  Qailc  Col- 
lege (U.B.),  opened  tn  1856;  «  Government 
Indian  Industrial  School,  public  schools,  and  a 
library.  There  arc  two  banks  and  two  news- 
papers besides  a  collcKiate  weekly.  The  govern- 
ment is  administered  bv  a  mavor  and  a  council 
convoMd  of  fix  membtn.  Pop.  1,721. 


TOLEDO,  Ohio,  city,  county-seat  of  Lucas 
0>unty,  on  the  Maumec  River,  near  its  mouth ; 
lat.  41*  30*  N..  loiiK.  83°  32'  W.  The  city  is  587 
feet  above  sea-lcvel.  It  is  96  miles  west  of 
Cleveland,  124  miles  north  of  Columbus  and  234 
miles  east  of  Chicago.  The  northern  corpora- 
tion line  is  within  two  miles  of  the  Michigan 
boundar>-.  The  city  lies  on  both  sides  of  the 
Maumec  River,  the  principal  business  section 
bcitiK'  on  the  left  bank;  it  extends  from  the  river 
mouth,  where  the  stream  opens  into  Maiunee 
Bajr,  to  a  point  nine  .miles  up  stream.  The 
area  of  the  city  is  31.59  square  miles. 

Commerce  and  Transportation. —  The  lo- 
cation of  Toledo,  at  the  western  end  of  Lake 
Erie,  gives  it  great  commercial  advantages,  for 
it  is  at  the  head  of  the  direct  lake  route  cast- 
ward.  The  distance  by  lake  to  Chicago  is  691 
miles,  wUle  ft  Is  but  234  miles  by  rail  Hence 
there  is  an  enormous  traffic  between  the  Eastern 
dties  and  the  region  lying  southwestward,  of 
which  ToUdn  is  the  distributing  point  This 
natural  ad\antage  is  supplemented  by  the  rail- 
way system,  the  city  being  the  centre  of  16  trunk 
lines,  making  direct  communication  to  the  At- 
lantic on  the  east  and  tfie  Pacific  on  the  west, 
with  direct  lines  north  and  south.  These  trunk 
lines,  inchidinfr  th^ir  branches,  give  a  grand 
total  of  23,  making  Toledo  second  only  to 
Chicago  in  the  number  of  railroads;  393  trains 
antl  572  intcrurbans  arrive  and  depart  every 
24  hours.  Many  of  the  trunk  roads  reaching 
the  tSty'  have  dock  facilities,  with  regular 
Steamer  connections  to  all  important  lake  ports. 
The  location  of  Toledo  makes  it  the  most  con- 
venient shipping  point  for  a  lar^e  portion  of 
the  ■winter-wheat  belt,*  and  it  is  one  of  the 
most  important  primarj-  grain  markets  of  the 
United  States,  after  Chicago.  It  has  12  grain 
elevators,  wiili  a  stor.igc  capacity  of  K..'(H),(KX) 
bushels.  Toledo  is  the  leading  clover-seed  mar- 
ket of  the  world  and  its  quotations  govern  the 
prices  of  dover-sced  for  the  United  States.  In 
1918  Toledo  received  over  20.000.000  bushels  of 
wheat,  corn,  r\c.  nais  and  barley.  Toledo  is 
one  of  the  larv;est  shipping  ports  for  soft  coal 
in  the  world  This  comes  by  rail  from  the 
mines  of  West  Virginia,  southern  and  eastern 
Ohio  and  Pennsylvania,  and  is  transported  by 
water  to  all  ports  on  the  tipper  lakes.  The  Ohio 
Central,  Hoddng  Valley,  Pennsylvania  and  Bal- 
timore and  Ohio  railroads  ha\  r  immense  docks 
on  the  river  front,  with  steam  apparatus  by 
which  a  carload  of  coal  at  a  time  is  conveyed 
into  the  hold  of  a  vessel.  Similar  appliances  arc 
used  for  the  rapid  unloading  of  iron  ore  coming 
from  the  Lake  Superior  mines,  which  is  shipped 
by  the  same  roads  to  the  iron  furnaces  in  south- 
cm  Ohio,  to  mix  with  the  native  ores,  thus 
producing  a  superior  quality  of  iron  and  Steel. 


There  is  also  a  very  large  trade  done  in  lumber, 

salt,  efe,,  Toledo  being  the  largest  distributing 
>oint  on  the  lakes  for  coal,  ore  and  lumber, 
.lore  than  50  per  cent  of  all  the  coal  transported 
on  the  Great  Lakes  in  1918  was  loaded  in 
Toledo. 

The  harbor  of  Toledo  lies  entirely  within 
tfie  Maumee  River,  giving  full  protection  to 

shipping.  The  Maumee  is  re.dly  a  \vidc  and 
deep  estuary  of  Lake  Erie,  to  the  fool  of  the 
historic  "Rapids  of  the  Maumee,"  just  above 
Perrysburg,  the  site  of  Fort  Meigs,  famed  for 
Harrtsott's  defense  in  1813.  Above  this  the 
fHer  passes  for  some  15  miles  over  outcrops  of 
Ihnestone.  At  the  northern  city  line  the  river 
opens  into  Maumee  Bay,  which  is  three  miles 
north  and  south  by  six  miles  cast  and  west. 
Through  the  bay  the  United  Slates  government 
has  dredged  a  straight  channel,  400  feet  wide 
by  21  feet  deep  and  eight  miles  long  from  the 
mouth  of  the  river.  The  harbor  proper  em- 
braces ^e  wide  diannel  of  the  river,  which  la 
700  to  1,400  feet  wide  lietwccn  the  harbor  lines 
established  by  the  government.  The  channel  of 
the  stream  has  been  improved  by  the  govern- 
ment to  the  same  depth  and  width  as  the 
straight  channel.  The  cost  of  this  channel 
through  the  bav,  and  the  correspondUng  river 
improvements,  has  hetn  over  $2,000,0001  The 
wharfage  space  covers  both  hanks  of  the  river 
the  enure  length  of  the  city,  18  miles  in  all, 
besides  .several  miles  on  Swan  Creek,  a  deep 
tributary  which  enters  Llic  river  in  the  middle 
of  the  business  section.  Besides  th^sc  there  is 
unlimited  wharf  capacity  along  the  shores  of 
the  bay,  now  being  utilized. 

Manufactures. —  The  advantages  nf  Toledo 
as  a  distributing  point  by  lake  and  rail,  ils  prox- 
imity to  raw  materi;il  .uul  fuel,  have  caused  its 
industrial  interests  to  dominate  all  others.  As 
an  example  of  this  is  the  fact  that  the  renowned 
Lake  Superior  iron  or^  and  the  coal  and  coke 
from  the  Ohio  and  West  Virginia  fields  meet  at 
its  whar\'es  on  a  common  basis  of  economy. 
This  resulted  in  the  building  in  1903  atid  1904 
of  a  blast  furnace  and  stet  1  plant  on  the  river 
front  by  the  Toledo  Furnace  Company  with  a 
capacity  of  400  tons  per  day.  This  company  is 
now  capitalized  at  $4,000,000  and  its  capacity 
has  been  doubled.  Other  great  industrial  estate 
lishments  nationally  known  and  with  large  capi- 
tal invested  in  Toledo  are  the  Willys-Overland 
Company,  $75,000,000,  producing  passenger  au- 
tomobiles. This  is  the  second  largest  automo- 
bile plant  in  the  world;  the  Paragon  Refining 
Company,  $25,000,000^  which  refines  petroleum; 
tile  Owens  Bottle  Machine  Company,  $15,500,- 
000,  producers  of  the  bottle-making  machine, 
which  has  revolutionized  that  industry;  Na- 
tional Supply  Company,  $14,(XX),000,  producing 
oil  well  supplies  and  machinei^';  the  Electric 
Auto-Lite  Company.  $13,000,000.  producing  au- 
tomobile starting  and  lighting  systems ;  the 
National  Malleable  Castings  Company.  $8,000,- 
000,  with  the  largest  malleable  casting  plant  in 
the  world ;  the  Sun  Company.  $5,000,000  refin- 
ers of  petroleum  products;  the  Toledo  Machine 
and  Tool  Company,  $3,(XXJ,000.  builders  of 
presses  and  machine  tools ;  the  Towar  Textile 
Mills  Corporation.  $2.-500,000,  producing  heavy 
ducking  and  belting ;  the  Champion  Spark  Ph^ 
Company,  $2,000,000,  which  produces  more  than 
50  per  cent  of  all  the  spark  plugs  in  the  world; 
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the  EA  Ford  Plate  Glass  Company.  $2,000,000. 

manufacturers  of  polishid  plate  class;  the  To- 
ledo Shii>!)uiIdiiiK  Company,  $2,000,000,  which 
has  hiiilt  sonic  ot  the  larKCit  ships  on  the  Great 
Lakes;  the  Li!.l«y  (.l.i>s  Company.  $1,»)0XKA1, 
manufacturers  of  fnu-  cut  ^:l.isswarc  and  elec- 
tric light  hutfis;  iliL  Hetirick  Manufacturing 
Company,  $1,000,000.  manufacturers  of  tents, 
awnings  and  canvas  goods;  tbe  Toledo  Sugar 
Company,  $1,000,000.  which  refines  sugar  from 
!>e«;is  extensively  cultivated  in  the  tcrritor>-  sur- 
rounding; Toll  do;  the  Toledo  Scale  COmpany, 
JOOtl.OOO,  man»!actur«  r.s  uf  the  famous  Toledo 
scale;  MilLurn  Wagon  Company,  $700,000. 
build<  rs  of  farm  wagons  and  elt  ctric  vehicle*. 
There  ate  more  than  (jOO  other  busy  manufac- 
turing planii  in  Toledo;  in  the  Manttfacturing 
Director)',  issued  by  the  Toledo  Commerce  Chio^ 
there  are  "^31  different  classifications  of  articles 
matic  in  Toledo  Tolc<lo  is  the  centre  of  the 
metal  wheel  industry  in  the  United  Slates. 
There  arc  four  plants  in  Toledo  capitalized  at 
$1,250,000,  producing  bicycles  and  children's 
vehicles  and  K'i^inx  cmplo\menl  to  nu<rc  than 
1.0(X)  men.  lilore  than  60,000  people  .ne  em- 
ployed in  the  industries  of  Toledo.  Most  of 
the  power  used  in  the  factories  is  supplied  by 
the  Toledo  RaihvajTS  and  Light  Company  The 
Acme  Lower  Company,  a  subsidiary  company 
of  the  K.iitways  and  Light  Comp;iii\.  h.is  com- 
pleted tbe  first  unit  of  an  $8,(XX).ClOl)  plant, 
which  \mI1  be  utilized  to  further  electrify  To- 
ledo's industries.  The  Standard  Oil  Company 
of  Ohio  has  erected  a  $.\000.000  refmeo-  Thi» 
company  has  a  pipe  Hoe  direct  to  the  mtd-coo- 
tcnent  field,  throtieh  whidi  the  crude  cmI  is 
muwpcd.  Tlie  $Jt\(>iO,f)n«l  nitrate  plant  started 
byme  gm'ertimtnt  m  in  Toledo  is  to  \>c 

converted  into  a  permanent  3rMr..d  Toledo 
is  one  of  the  busiest  whoksalina  and  jobbing 
centres  in  tlic  M;dJle  West  Ine  many  rail- 
roads and  electric  bncs  make  shipping  easy  to 
any  tcrritor>-  surround! tij:  the  city.  Po.-i  oflicc 
records  show  that  42,000,000  people  can  be 
reached  with  over-night  mail  service.  Lar^ 
manufacturer^  in  the  K.T^f  av!  \\  e  !  maintain 
branch  hou-cs  and  d.^tri^ai'.ui^  stations  in 
Tolr<lo 

Banks. —  Tlicrc  arc  four  national  banks  and 
IS  Slate  S.iviti^>  and  private  hanks  in  Toiido. 

The  ca^ial  of  the  national  bank»  i&  $3,500,000. 
and  the  snitdtts  and  undivided  profits  of  these 
hanks  amount  to  $1,490,382.  The  capital  of  the 
other  18  banlrinpr  institutions  totals  $4.!4<\300. 

with  surplus  and  undivided  ;-:<ifiis  <it  J^.-Wi/d*'. 
h\  addition  to  these  Ii.<nk^  tlitn  .trc  citrbt  Luild- 
ini;  ani!  If  ,11  iiimpani<  s  urli  .i  <einiI>itieJ  capi'al 
s'..ck  o!  <J»).7nfr<l(tO.    ,\l  the  Uginninj:  of  19bS 

ihr  bank  (b  je.sits  in  Tolcdo  pas^d  the  $100.- 
URl.nri)  mark:  clearings  during  1918  totaled 
$53'>.114.5ilV»,  Toledo  al<o  is  ihr  home  of  nine 
Ixnid  hoii«es.  which  do  a  huMnr^s  miwards  of 
$^(^nOr>.n^n  annually  In  1<»!K  Toledo  lead  all 
cities  of  its  cla*>  in  p<.-tal  saxiiik.'!-  deposits. 
Record*  «how  there  vvi  rt  J.Osf)  Injiv  du.i!  dc- 
fM  I'nj-^  and  $1^1?*, 173  i n  dtpo^ii  The  peist- 
offire  rirript<  in  Tobijo  m  totaled 
$1.>»1 

lltinictpal  Conditions.-  The  slope  from 
thr  rivrr  on  Uilh  sides  is  gradual,  but  amplv 
snrtirirtif  to  rnsnre  K«i«d  drainage.  It  is  well 
laid  out.  with  «idr  »trecls  Th(»e  aggregate 
4^  mile^  m  length,  of  which  400  nuirs  are 


sidewalked,  256  miles  electrieally  Kffhted  imf  244 

miles  are  pave<i.  chieflv  with  wood  block,  bnck 
a«id  .isphalt  The  residence  streets  are  hraati- 
fully  shaded,  and  the  absence  of  all  tenonj 
^,'ives  this  scetuiu  a  park-like  appe.irance  Thf 
sewerage  s|Stcin^|s  cxoeUcat,  there ^idn^aj^iJi 

River.  The  walcmorkt  originally  omI  ahaM 
Sl,400.0pO  and  IMS  •  capacity  of  7Qjmfi»  gal- 
lons daily,  with  353  miles  of  street  maim  The 
city  is  sup(>lied  with  natural  gas  brouithi  from 
three  fiei*ls.  northwestern  Ohio,  central  r>hio 
and  West  Virginia;  and  there  are  2>.0n0  rtm- 
sumers,  the  Ras  being  used  only  for  hou»rh"Id 
purposes  The  electric  car  system  w  ry  com- 
plete, covering;  120  miles  of  stree:-  .i-.  A  ascom- 
modatini^  all  sections  of  the  dty.  There  are  10 
distinct  nUeiuihan  electric  roads  in  addition, 
with  freight  and  passenger  stations  in  the  bosi- 
nes*  centre.  They  have  a  total  of  1.546  miles 
o!  track,  connecting  Toledo  with  a  large  num- 
bi  r  of  surrounding  cities  and  \'illages.  including 
Cleveland  and  Detroit  The  disco\cry  of  iiis 
and  petroleum  in  northwestern  Ohio  in  1x2 
was  one  of  the  contributinfc  causes  for  the 
growth  of  Toledo,  as  this  alar  it  ih«  natural 
metropolis  in  the  Oil  area  and  diis  business  stUI 
remains  a  poTcnt  factor  The  rapid  srowth  m 
population  caused  the  expansion  of  the  re»i- 
detKc  section  in  Toledo.  In  the  west  end  of 
the  CUV,  which  is  the  newer  are.i.  there  arc 
thotis.iiids  of  beautiful  benv  >  -et  an»oi;i;  ihe 
original  fonsi  trees.  In  more  recent  vear* 
beautiful  r. -idential  sections  have  Ucn  de- 
veloped by  real  estate  operators.  Otawa  Hills 
is  one  of  the  most  beautiful  high-class  residen- 
tial developments  it;  the  uuntry  NLii;.  I.if^e 
homes  have  been  built  m  the  up-river  ^<c^.l^^■ 
Toledo  has  a  greater  per  cent  of  home-owner* 
than  any  city  of  its  size  in  the  country  The 
working  man  own>  bis  modes!  home  and  tilt*  s 
a  pride  in  his  bwns  and  fcarden  patch.  All  of 
the  residential  Streets  are  well  paved  and  fig^Med 
with        •>i^c  lanpa. 

Buildings.  -AiBoag  fte  notable  holdings 
are  the  com  tbousc,  in  front  of  whi^  h  is  f  -e 
bronze  suiue  of  Presiifcnt  McKu.Uy,  ereetcd 
in  1903;  Museum  of  .\rt.  the  Yuun.;  Me-  > 
("Thristian  .Xssih  •ation  btuldingj,  tbe  M^soiiic 
trmj>le ;  the  Youn^  \\'om.in's  Cliristian  .\sso- 
ciation  building;  Ne\\hl«o>>'  building,  the  City 
Market,  the  Inminal  ,\uditonum.  uhuh  «JI 
seat  5.000  persons;  handsome  Toledo  Club 
building;  Woman's  biulding:  a  Sol£ers*  )fcmo> 
ri.il  luililiiiK;  armory  of  the  Ohio  National 
<iii.ird.  the  LuMic  Library-  (.whuh  has  k^.uW) 
volutuej  aiij  five  sub-stations);  the  \  aleniine 
Tbe.itie.  one  of  the  finest  and  most  aru>iu  in- 
teriors in  'he  L'nited  States,  and  flMUy  aMtdeni 
I'llkc  and  business  blocks. 

Chiuches  and  Schools.— There  are  91 
church  i-diiices  in  the  citv,  swnK^  all  havwg 
SniKlay- schools.   Some  of  tbe  rooms  devoMd 

to  th>  Li  ter  jrc  up  to  the  best  modem  stand- 
ards ill  }  l.iu  .»nil  it]uipmeut.    Nearly  all  Li^c 


lor 


the  use  of   the  *chol»ri^ 


'Dure  are  two  public  luKb  schools,  boiit  at  a 
cost  of  $7.^,000  each,  a  manual  training  ichoal 
and  a  vocational  hi^  school  Tliere  are  51 
l  uMii  school  bu-ldingk.  berido  22  parochul 
scbotdi  Ih  longing  to  and  coniroUcd  by  tbe  Uv 
man  Catholic  Church.  The  latter  Cmiidi  aim 
supports  an  academy  nndcr  dw  Undtee  Kaaw 


Digitized  by  Google 


d  by  Google 


a  Hmilar  school  by  the  Notre  Dame  Sistcrt,  and 
Saint  John's  College,  an  institution  for  boys  anci 

young  men,  untkr  the  direction  of  the  Order  of 
Jesuits.  Toledo  UniviTsity  with  an  enrolment 
of  1,21K)  >tudeius  is  maintained  by  the  city. 
Then  arc  10  private  schools:  two  large  busi- 
ness colleges,  one  of  whtdi  has  500  students. 
The  Musctun  of  Art  U  an  organization  for  the 
advancement  of  art,  mimbering  in  its  member- 
ship the  most  proRrcssivc  citizens.  It  occupies 
a  buildiiiK  built  at  a  t'o^t  of  $1.0(V),0C)0  and  a  val- 
uable gallery-  of  paintings  and  o])jccts  of  art. 

Charities.~Among  the  benevolent  and  phil- 
anthropic institutions  sure  the  Toledo  State  Hos- 
mial  for  the  Insane,  supported  by  the  State. 
This  is  an  institutiaa  on  die  cottage  plan,  with 
accommodations  for  1,700  inmates;  the  Tnlrdo 
Hospital,  a  large  institution  supported  by  the 
voluntary  contributions  of  citi/ons;  Saint  Vin- 
cent's Hospital  and  Saint  Anthonj-'s  Orphans' 
Home,  conducted  by  the  Gray  Kuns;  Lutheran 
Oiphans'  Home:  Old  Ladies'  Home;  a  Roman 
Cauiofic  hospital  for  the  aged,  conducted  by^  the 
Little  Sisters  of  the  Poor;  ^^crcy  Hosuital; 
Robinuood  Hospital;  Flower  Hnspital;  Mater- 
nity Hospital;  tbe  Country  ChiMren's  Home; 
the  Young  Men's  Christian  Association  and 
Young  Woman's  Christian  Association;  the  day 
murseiy,  a  home  for  foundMags*  traimiig  school 
for  nurses  and  a  number  of  private  hosfntals. 

Parks.— The  parlc  system  of  Toledo  em 
braces  a  total  of  1,532  acres;  beginning  at  the 
city  limits  up  the  river  on  the  west  side  is 
\\  albridge  Park,  64  acres,  on  a  bluff  75  feet 
high,  with  an  unrivaled  river  view;  Ottawa 
Park,  on  the  western  side  of  the  city,  280 
acres;  Wilfys  Park,  100  acres;  Bav  View 
Park.  202  acres,  at  the  point  where  the  river 
empties  into  tbe  bay.  Further  up  the  river  on 
this  side  is  Riverside  Park,  63  acres,  fronting 
the  stream.  On  the  east  side  are  Collins  Parl^ 
90  acres,  and  Navarre  Park,  62  acres  Besides 
these,  there  are  44  smaller  parks  and  triangular 
spaces,  ranging  from  one-eighth  of  an  acre  to 
\  en  acres  area.  The  large  parks  arc  con- 
nected by  a  boulevard,  which  is  10  miles  long 
on  the  west  side,  150  to  200  feet  wide,  now 
under  construction,  extending  in  a  semi-circle 
from  Walbridse  to  Bay  View  parks,  the  most 
of  the  necessary  land  being  donated  by  property- 
ow  ners  On  the  east  side  a  similar  semi-circle 
is  projected  and  partially  completed.  Kccrea- 
tion  centres  and  parks  are  luing  increased  in 
number  as  rapidly  as  the  city  budget  permits. 

Rccreatioii.r— Toledo  offers  all  the  advan- 
ta^  of  a  summer  resort,  because  of  its  prox- 
imity to  T.akc  Erie  and  its  fine  beaches.  Just  45 
minutes  from  the  heart  of  the  city  is  located 
Toledo  Beach.  Here  will  be  found  many  com- 
fortable summer  homes  along  the  edge  of  Lake 
Erie,  extending  for  a  distance  of  several  miles. 
Hundreds  of  Toledo  people  spend  the  summer 
months  at  the  beach,  going  to  and  from  work 
each  day.  The  street  car  company  maintains 
a  hall -hour  service  to  this  report.  Point  Place 
and  Edgewater,  located  on  the  bay  just  outsiiie 
the  city  limits,  arc  meccas  for  fisihermcn.  On 
the  south  shore  of  Maumee  Bay  will  be  found 
Harbor  View  Beach,  with  many  COa^  niuuner 
homes  nestled  among  the  groves  which  border 
the  b.ay  shore.  In  the  city  W  albridge.  Riverside 
and  Bay  View  parks  are  located  on  the  banks 
of  the  Maumee  River.  -These  are  easy  of  access 
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and  daily,  during  th:  summer  time,  attract  thou- 
sands of  people.  Yachting  and  canoeing  are 
favorite  sports  in  Toledo.  The  river  and  liay 
are  doited  with  small  crafts  of  all  kinds.  More 
than  $5,(XX).(X)0  has  been  invested  by  the  people 
of  Toledo  in  sailboats,  motorlioats,  canoes  and 
cruistOig  yachts.  There  are  three  yacht  clubs 
and  a  power  boat  club.  Toledo  Yacht  Qub 
maintains  one  of  the  finest  buildings  of  its  kind 
in  the  country  at  the  rtiouth  of  the  Maumee 
River.  This  dub  adjoin^  B.iy  \'icw  Park  The 
Toledo  Power  Boat  Club  is  situatnl  on 
the  b.ay  near  Bay  View  Park.  The  Maumee 
River  Yacht  Club  is  located  at  the  southerly  end 
of  VValbridge  Park.  The  Ottawa  liiver  Yacht 
Gub  has  headquarters  on  Ottawa  River  near 
the  bay.  The  city  maintains  a  municipal  club 
house  at  Riverside  Park.  There  are  many 
other  smaller  chib  houses  supported  by  canoe 
clubs,  etc.  In  the  witiier  time  ice  boating  and 
skating  arc  the  leading  outdoor  sports.  Practi- 
cally all  of  Toledo's  parks  have  public  swim- 
vainf  pools  and  the  mo>t  n^udcrn  playgrounds 
eumvskd  for  die  children.  In  Ottawa  Park 
there  is  one  of  the  finest  municipal  golf  courses 
in  the  United  States.  Public  tcntiis  courts  also 
are  maintained  by  the  city.  Fine  golf  courses 
are  maintained  by  the  Inverness  Club,  Country 
Club,  South  Shore  Country  Club  and  the  Syl- 
vania  Golf  Club.  There  is  a  keen  interest  in 
Toledo  in  baseball.  Toledo  supports  a  team  in 
the  American  Association,  and  Swayne  Field, 
the  home  of  the  Toledo  team,  is  one  of  the 
finest  ball  parks  in  the  league.  There  are  many 
scmi-prot'essional  teams  which  have  large  fol- 
lowings.  The  city  maintains  ball  diamonds  in 
several  of  its  parks.  Toledo  is  a  Mecca  for 
excursions  during  the  summer  months;  people 
come  for  hundreds  of  miles  to  take  trips  on  the 
water.  Three  passenger  steamship  lines  main- 
tain regular  service  to  Sugar  Island,  Detroit, 
Mackinac,  Put-in-Bay,  Cular  Point,  Cle\eiaTid, 
Buffalo  and  other  points  on  the  Great  Lakes. 

Government. —  Toledo  has  a  simplified 
form  of  the  Federal  form  of  government.  The 
people  elect  the  ma>or,  vice-mayor  and  one  ward 
councilman.  All  other  city  oflkers  are  ap- 
pointed by  tfie  ma\or,  with  the  exception  of 
the  city  chrk,  who  is  elected  !.y  council.  .\I1 
city  oftices  arc  lor  a  term  of  two  \ears,  There 
arc  16  wards.  The  vice-ni;i>(>r  presides  over 
council,  but  has  no  vote  except  in  case  of  a 
tie.  ,The  mayor's  cabinet,  appointed  by  him, 
consists  of  the  heads  of  vanous  city  depart- 
ments ;  these  are  a  director  of  law,  director  of 
public  service,  director  of  public  safety,  director 
of  public  welfare,  director  of  finance. 

History. —  The  Maumee  River  was  one  of 
the  most  important  routes  for  travel  by  the 
Indians  and  the  white  traders  Going  by  canoe 
to  a  point  near  Fort  Wayne,  Ind..  a  portage  of 
a  few  miles  enabled  them  to  reach  the  head- 
waters of  the  Wahash,  which  the>  followed  to 
the  Ohio  and  thence  to  the  Mississippi.  An- 
other important  route  was  up  the  Maumee  and 
the  -Auglaize,  a  southern  tributary,  thence  by 
ponage  to  the  headwaters  of  the  Great  Miami, 
which  reaches  the  Ohio  just  below  Cincinnati. 
An  important  Indian  trail  also  crossed  the  river 
at  the  rapids  above  the  city,  by  which  hunting 
parties  went  to  Kentucky.  A  few  French  Can- 
adian hunters  and  trappers  settled,  in  the  18th 
century,  at  points  within  the  present  site  of 
Toledo;  but  there  is  no  reHaUe  account  of  die 
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earliest  sporadic  settlemciU  of  Amrricans  on 
the  city  plat.  In  180S  a  treatv  was  made  he« 
tween  the  United  States  and  the  Indians,  at  a 
stockade,  named  Fort  Neressit)'.  which  stood 

on  a  hivh  r!ay  '!t:fT  at  the  junction  of  Swan 
Creek  and  the  Maiimcc  By  this  the  red  men 
yielded  title  to  the  "Fire  Lands."  granted  to  the 
citizens  of  Groton  and  New  London,  Conn.,  in 
recompense  for  the  burning  of  these  towns  by 
the  British  in  the  Revolution.  In  1817  a  COm« 
pany  of  >pcciiIators  laid  out  a  town  at  the 
mouth  of  Swan  Cnek,  called  Port  Lawtencei 
Very  few  settlers  came,  however,  and  the  ham- 
let laneui>hrd.  In  1832  another  settlctnctu. 
named  \'i>tula,  was  bej^n  by  Major  Stickiiey. 
for  many  years  Indian  agent,  a  mile  f.iriher 
down  the  river,  at  the  foot  of  what  is  now 
Lagrange  street.  This  spurred  ;lu  tuners  of 
the  land  at  Port  Lawrence  to  new  etfons,  and  a 
brisk  riv-aliy  sprang  up  between  ihc  two  villages. 
The  two  were  wisely  consolidated  in  1&33.  A 
ptiblic  meeting  of  the  dtisens  of  both  was  held 
to  determine  the  name  of  the  united  town ;  and, 
at  the  suggestion  of  Willard  J.  Daniel-.,  the 
name  of  Toledo  wa.s  adoptul.  He  had  Uen 
reading  a  hiiiory  of  Spain,  and  urged  the  name 
of  the  old  Moorish  capit.il  i\-r  tin  r.  a> i  r,,  that 
there  was  no  town  ol  thai  name  in  America, 
that  it  has  a  pleasant  found  and  U  easily  pro- 
nounced. Toledo  waft  iacocporated  as  a  in 

The  town  had  slow  growth  tintil  the  opening 
of  the  Wabash  and  Erie  Canal,  from  Toledo  to 
the  fertile  \Val>ash  Valley  in  Indiana,  in  1843, 
and  of  the  branch  from  Defiance  south  to  Cin- 
cinnati, called  the  Mi.imi  and  Krie  Canal,  which 
was  opened  to  traiTic  in  1845.  In  1846  thisc 
two  canals  brought  to  Toledo  products  valutJ 
at  $3,0(X),000,  while  those  going  from  Toledo 
to  points  on  both  aggregated  nearly  $5j000.000. 
Tlie  first  railroad  to  rnch  Toledo  was  called 
the  Erie  and  Kalamaxoo,  which  was  opened 
fn  m  Toledo  to  .\drian,  Mich  .  in  1S36.  the  cars 
Lcui^  drawn  by  horses.  The  next  \car  a  loco- 
motive was  put  on  the  line,  and  a  cuniraci  for 
carrying  the  mails  was  obuined  from  the  gov- 
ernment. The  road  was  sold  by  the  sheriff  in 
1842,  and  its  line  is  now  .part  of  the  great  Xew 
York  Central  system. 

PopulatioiL— The  population  (1840>  was 
(1860)   13J68:   (18S0  )   50.137;  (1900) 
131322;  (1910)  168L497:  <\'n<)  2t>2m 

R,\YMU.N(I  T.  SkJNNEa. 

Tokdo  Commerce  Club. 

TOLEDO    (Sp    tWI'fho).  Philippines. 

pueblo,  province  o!  (  ebu.  on  the  west  coast.  35 
miles  west  of  the  pueblo  of  Cehu.  Petroleum 
and  natural  gas  arc  reported  in  the  vicanity. 
Popi.  aboot  14,500. 

TOLEDO.  Spain,  in  N*ew  Castile,  capita! 
o!  a  I'toMnce  uf  the  *ame  name,  on  the  Tatrus, 
45  miles  Southwest  o!  Madrid.  It  ib  the  arciiic- 
pis.i  pa!  >ec  of  the  prunatc  of  Spain.  The  aty 
is  .<....,(  i  and  OOCll|Mek  an  .<cJi\iiy,  around 
whuh  ri<>c  lofty  mountains.  The  dty  is  built 
compactly,  huuvcs  crowded,  street*  steep,  wind- 
ing and  I  arr  a  The  chief  i*-  in's  of  interest 
are  the  .Mia^^r  (l-'l).  once  uiiiudink;  fortress 
and  palakc,  vKhivh  ooupie.s  a  central  and  biH'li 
point  ol  'he  town;  the  great  Oothu-  caihcvlial 
( l2S/-\4''it.  a  must  imposing  editice  >>f  great 
aiih  tMturaJ  nent  wbich  ba>  seen  many  vs«.is- 
«itud(»  Irtit  ri tains  some  fine  stainetl  gla^s  and  a 


dioir  of  marv-elous  beauty.  The  large  a^narc 
of  Zorodmen  is  the  fashioBable  prnwstnide. 
and  thoroughly  Moorish  in  diaracter.  Here  rhe 
heretics  were  btimed  and  the  bnll-firfitf  takr 

place.  There  are  t  eside^  a  thc^iosrical  irnrinary, 
mona.s!cry.  several  palaces  and  hospitals 
manufacture*  compn<e  the  famous  Tolei-j 
sword-blades,  small-arms,  church  ornaments  tai 
vestment*,  silk,  wool  and  cotton  textiles  aol 
confections.  Toledo  was  the  andcnt  capital  of 
all  Spain  and  important  in  the  country's 
tWT.  It  was  talom  by  the  Romans  19J  ac; 
ana  subsequently  was' occupied  in  tnm  by 
Gf  'hs.  Moors  and  Castilian  morurrhs.  1:  im 
also  the  seat  of  the  Inquisitinn  fq  v  V  The 
town  is  now  sadh  decadent  The  Alcarar.  v> 
often  damaged  by  fire,  has  been  restored  with 
considerable  expense  Pop  about  The 
province  has  an  area  of  5,919  square  mile-s  and 
a  population  about  438,071  Consult  C^trm, 
A.  F.,  'Toledo:  an  Historical  and  Descrndvc 
Aceemit'  (New  York  1910). 

TOLEDO  NSWSBOYS'  ASSOOA. 
TION.  TlMb  «at  woaniced  1892.  with  its 
founder.  John  E.  GundRl  (q.v.),  as  peesidet 

Mr.  Gunckel  remained  president  of  the 
cialion  until  his  death  lu  1915.  Throti*:^ 
untirint;  ctTi)rts  the  as>ociaiion  had  a  raarvcioiH 
growth  and  was  the  means  of  reclaiming  the 
heretofore  nei^lcctcd  Iwy  and  girl  and  remoitl- 
ing  their  lives,  making  them  useful  and  soi^ 
stantial  dtixens,  capabJe  of  auijnag  M  and 
fttrtfacring  the  pbns  of  the  cntt  iMtmpidnc 
whidi,  like  aO  ades,  nmst  be  trusted  le  a  niing 
generation.    To-day  former  newsboys  of  tlua 
asswciaiion  are  filling  and  in  many  instances 
managing  the  great  business  er.ierpn*<s  of  d>e 
dty.   Fullowiog  his  death.  Mr.  J.  D.  Bnbinion. 
one  ol  Toledo's  greatest  philaaduopicis.  hecaat 
its  president,  and  again  the  aasodUMn  wm 
placed  on  a  solid  fotmdatioa,    Sever  in  the 
history  of  the  association  has  it  enjoyed  prrj:rr 
prosperity.    The  association  as  in  the  pis:  * 
loyally  supported  by  the  philanthropic  pn  fuc  o: 
the  dty,  and  ever>-  advantage  is  odered  the 
of  the  street  to  become  a  nseful  and  hooored 
cuizen.  The  boys  are  constantly  warned  of  ihc 
evils  and  dangers  that  beset  them  and  uigid 
to  refrain  from  gambling,  stealing,  lying,  swear- 
ing. snK>king  cigarettes,  drinking  intoxicatiag 
liquors,  going  into  saloons  or  associatmg  in  bad 
company.    A  fine  brick  builduis  built  in  l^Ov 
costing  $110,000.  de.li  .ite-!  t  i  rhc  riewsboys  -  i 
Toledo,  furnishes  dicm  one  of  ibc  ftncai  «kh- 
toriums  in  the  city  together  with  a  tfnriiini  mI 
wdl-c^uipped  gymnasiua  and  cadet  tus*^ 
swimaiing  pool  ol  large  capadty.  fine  ftrnty. 
playrooou.  furnished  kitchen  and  dininft-rooK, 
(olwies  and  special  rooms  for  band  and  orchestra 
practice,  where  the  associatinn  maintaia*  a  i- 
piccc  band  and  14-picce  orchestra     The  axv- 
ciation  now  has  a  membership  of  11.500  Sun- 
day atternoon  entertainments,  a  spersal  fcamre 
of  the  assodatioo,  from  1  October  to  31  Idatd^ 
given     the  schools,  churches  and  ditferrm  or- 
ganitattons  of  the  dtv.  are  highly  apprvdatcd 
b>  the  U'vs     Each  f^undav  ;hi   audi'vinua  .♦ 
filled    to    Its    capaciiv.     1  lie    assiiciatiot;  *l*o 
maiiuairis  a  ci>urt  oi  iru  esti^^ation.     here  crnag 
are  required  to  account  for  miscoodnci 
.\n  emplo>ineni  bureau  within  the  assodam 
pruve«  n  valuable  asset  and  aaiqr  bars  are 
placed  in  responsible  positions,  later  to  hscMMe 
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partners  or  managers.  The  boys  arc  en- 
couraged tn  return  all  found  articles  to  the 
bailing.  Articles  of  more  than  $50,000  have 
been  returned  to  their  rightful  owners,  for 
which  the  finder  receives  an  *'honor*  badge. 
Each  year  the  entire  association  is  tendered  an 
outing,  or  better  known  ■Field  day,*  which 
never  fails  to  add  a  bright  page  to  the  hiatory 
of  the  newsboy. 

TOLEDO  WAR,  The,  a  name  popularly 

given  to  the  contest  over  tnc  division  line  be- 
tween Michigan  on  the  north  and  Indiana  and 
Ohio  on  the  south.    It  arose  out  of  an  error  in 
the  location  of  the  southern  point  of  Lake 
Michigan.   In  1805  the  Territory  of  Michigan 
was  organized  in  conformity  with  the  Ordinance 
of  1787,  which  provided  that  the  line  between 
Ohio,  Indiana  and  Illinois  on  the  south,  and  the 
tcrritorj-  on  the  north,  should  be  "an  cast  and 
west  line  running  ihrough  the  southern  point 
of  Lain  Michigan."   This  was  set  down  on  thd 
maps  of  the  times  42"  32'  N.,  but  when  Michi- 
gan was  organized  it  was  frxind  that  the  true 
line  through  the  southern  point  of  LfJce  Michi- 
gan was  65  miles  to  the  south,  or  41"  37'  19"  N., 
and  this  more  southerly  line  was  adopted.  But 
when  Indiana  and  Illinois  were  organized  as 
Slates,  the  northern  line  was  adopted,  and  there 
was  thus  left  a  belt  65  miles  broad  claimed  hy 
both   factions.    Congress  ordered  a  survey, 
which  was  completed  in  1817,  establishing  the 
"Harris"  line,  near  the  norihcrii  uuc.    But  the 
people  of  Michigan  protested  vclunicntly,  as  the 
ci;>-  of  Toledo  was  in  the  disputed  belt.  In 
1836  Oliio      act  of  legislature  organized  town- 
ships in  thts  territory,  which  had  long  been 
under  the  control  of  Michigan.    Then  both 
Michigan  and  Ohio  appealed  to  President  Jack- 
son, but  gi  t  nn  relief.    The  governor  of  Ohio 
called  out  the  militia,  the  governor  of  Michigan 
did  likewise  and  occupied  Toledo.    When  it 
scenied  as  if  a  conflict  could  no  longer  be  pre- 
vented the  matter  was  settled  by  the  admission 
<<''  Michigan  tr>  the  Union  as  a  State  upon  con- 
dition of  her  acceptance  of  the  "Harris"  line, 
and  giving  her  in  recompense  the  northern  part 
of  the  peninsula  of  Wisconsin.   Great  deposits 
of  copper  and  iron  being  found  in  this  penin- 
sula, iiichigaa  aoc^ted  the  conditions  and 
entered  the  Union  as  a  State  26  Jan.  1837.  See 
UNiTiiD  States,  the  Waks  or  the. 

TOLERATION,  a  word  meaning  in  its 
general  sense  fordiearance  without  approval,  as 
when  a  state  has  an  established  dmrch,  but 
other   churches  atrc  tolerated  —  that  is,  their 

members  arc  penniitcd  to  worship  in  their  own 
way  without  iiit<  rlercnce  on  the  part  of  the 
state.  In  this  mcanitig  toleration  is  different 
from  the  system  of  voluntary  support  of  all 
churdies  without  a  state  rdigion.  It  was  much 
used  in  America,  however,  in  a  narrower,  or 
perhaps  a  broader,  sense,  durinp  the  struggle  to 
put  an  end  to  the  compulsory  support  of  Con- 
gregational churches  by  the  taxpayers  in  cer- 
tain New  England  States,  ttpeciallv  Connecti- 
cut. Toleration  is  now  universal  in  civilized 
countries,  so  far  as  permission  to  worship  is 
concerned,  but  some  restriction  still  exists  as  to 
bcll-rinping  by  Roman  Catbolits  in  Sweden,  and 
there  is  a  certain  clcLMrc  of  intolerance  triward 
Protestants  in  some  South  American  republics. 
Nofwhere,  however,  in  any  country  pretending 


to  civilization  is  persecution  on  atiCOdnt  of  re- 
ligious belief  permitted  by  law. 

In  all  ages  enlightened  minds  have  favored 
toleration.  It  was  the  rule  among  the  ancient 
Greeks,  and  also  among  the  Romans,  until  re- 
ligion became  so  identified  with  state  affairs 
that  refusal  to  accept  the  state  religion  was 
treason  to  the  government.  Toleration  was  un- 
known in  practice  during  the  Middle  Ages,  al- 
though it  had  earnest  advocates  among  Chris- 
tians, Mohammedans  and  pagans.  In  modern 
times  toleration  has  been  a  growth  of  the  past 
three  centuries.  As  late  as  the  early  part  of 
the  last  century  men  were  imprisoned  in  New 
England  for  refusing  to  pay  taxes  for  mainte- 
nance of  the  local  church.  England  removed 
Roman  Catholic  disabilities  in  1829,  but  did  not 
admit  Jews  to  Parliament  until  1858.  In  a  je^al 
sense  toleration  is  now  coextensive  with  civili- 
zation and  semi-civilization,  but  education  only 
can  make  it  effective  by  causing  a  fraternal 
and  tolerant  spirit  to  take  the  place  of  intoler- 
ance and  fanaticism,  wherever  the  latter  pro- 
vaa. 

TOLERATION  ACT,  a  statute  of  Wlt- 
liam  and  Mary,  under  which  freedom  of  wor- 
ship was  granted  to  Protestant  dissenters  from 
the  Church  of  England,  provided  they  made  a 
declaration  against  transsiibstantiation  and  tooic 
Ae  oaths  of  allegiance  and  sapremacgr.  See 

ToLBRATION. 

td-le'ma,  Colombia,  a  volcano 
rising  from  the  central  curdillera  of  the  Co- 
lombian Andes  to  a  height  of  18,320  feet 

TOLL,  Ediurd,  Baron  von,  Russian  ex- 
plorer: h,  18S0:  d.  19Q2.  In  188^  he  tjegan  to 
explore  the  Post-Tertiary  fauna  of  the  Jana 

region,  and  in  1893  found  the  body  of  a  mam- 
moth in  the  ice  near  the  delta  of  the  Jana. 
Later  he  commanded  the  Sarja  expedition 
which  wintered  on  the  west  coast  of  Kotelnoi 
Island  ( 1901-02)  and  discovered  large  depositf 
of  Post-Tertiary  fauna,  including  nttnunothsy 
reindeer,  etc.,  in  the  great  ice-cliffs  there  Wltfi 
F.  G.  Scel'erg  he  started  south  in  November 
19()2,  and  perished  on  Bennett  Island,  where 
their,  records  were  found  l)y  Kolcbek  a  year 
later.  Consult  Toll,  Emma,  *L>ie  Kussiche 
Polarfahrt  der  Sarja>  (Berlin  1909). 

TOLL,  a  ta.x  paid  or  a  duty  imposed  for  a 
privilege  granted,  such  as  the  payment  claimed 
by  owners  of  a  port  of  entry  for  the  privilege 
of  landing  or  shipping  goods;  the  fee  exacted 
by  those  who  erect  or  maintain  a  bridge  for  the 
privilege  of  passing  over  the  same;  a  portion 
of  grain  retained  by  the  miller  as  his  compensa- 
tion for  milling;  a  charge  made  by  the  owners 
of  a  fair  or  exhibition  for  the  privilege  of  ex- 
hibiting or  selling  goods;  a  comiynsation  for 
services,  especially  for  transportation,  as  canal 
or  railway  toll.  In  the  United  States  "tolls,  as 
applied  tu  1  rid^tii  .lud  liiuluv,i\s.  arc  :i  -ul  jcct 
for  State  legislation,  while  those  applying  to 
rivers  and  harbors  are  usually  in  die  province 
of  Congressional  action.  Tolls  were  at  one 
time  of  international  importance*  since  they 
were  exacted  on  certain  straits  and  tidal  rivers 
by  virtue  of  the  sovereignty  of  a  particular 
<;t'att  ,  •iu^  b  as  flic  Scl-.i  Mt  t'^l'ls  and  sound  dues 
levied  by  Denmark.  The  tendency  in  the  United 
States  is  to  abolish  tolls,  and  most  bridges  and 
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Ugbwagi*  are  now  free  to  die  palilk.  See 
Taxathmt. 

TOLMAN,  Herbert  Gushing,  American 
Greek  scholar:  b.  South  Scituatc,  Mass..  4 
Nov.  1865.  H«  was  graduated  at  Yale  and 
studied  at  the  universities  of  Berlin  and  Mnnkh. 
He  receiTed  his  Ph.D.,  from  Yale  and  was 
honored  with  the  degree  of  D.D..  from  Peabody 
CoIlcRc  and  S  T  D  ,  Hobart  Collcpte.  and  LL  D.. 
L''ni\f r<iity  of  X.i^lnille.  From  I8O4  he  was 
head  of  the  (.mk  department  of  Vandcrhilt 
University  and  w  ili.  aiitlior  of  several  works 
on  classical  and  philological  subjects.  His 
•Ancient  Persian  Lexicon  and  Texts*  and  'An- 
cient Persian  Language  and  Cuneiform  Supple- 
Bient'  were  adopted  immediately  after  pwl^ 
cation  by  the  universities  of  Germany  and  were 
recognized  hy  foreign  philological  reviews  as 
supirsfdin^'  wliit  li ad  yet  been  done  in  that 
line  of  fLscanli.  uhiie  the  American  Journal 
of  Fhtiol,itjy  and  tiic  NfW  York  .\a/i<'»i  spoke 
of  the  author  jls  ihc  leading  American  author- 
ity in  the  field  of  ancient  Persian  language.  He 
was  the  first  to  identify  positively  the  hitherto 
unknown  season  of  the  Persian  month,  Gar- 
mapada.  with  June-July,  an  identification  of 
great  value  to  historians  in  fixing  accurately 
several  important  dates.  Ur.  Tohnan  was 
elected  president  of  Hobart  Collc^;c  in  l'>13. 
but  declmcd.  In  I'M 5  he  was  appointed  dean 
of  the  College  of  Arts  and  Science  of  Vandcr- 
bilt  University. 

TOLMAN,    William    Howe,  American 

safety  cn^'inccr:  1>.  Pawtuckct.  R  1.,  2  June 
1S<)1.   In  he  w.is  ^;raduatcd  at  Brown  L'ni- 

vcrsiiy  and  from  hS'M  to  lJi9S  was  general 
agent  of  the  New  York  Association  for  Im- 
proving the  Condition  of  the  Poor.  He  also 
served  as  secretary  of  the  New  York  commis- 
akui  OB  public  baths  and  of  the  improved 
housing  council  of  the  same  dty.  He  b 
founder  and  from  1"X)8  to  1916  was  director  of 
thi  .\m(  rican  Museum  of  Safety.  He  has  taken 
part  in  several  international  housing  congresses 
and  Is  mcml»er  ot  several  societies  for  social 
betterment,  l»oth  American  and  foreign.  Dr. 
Tolman  is  the  author  of  'History  of  Higher 
Education  in  Rhode  Island'  (18V1);  'Munto- 
ipal  Reform  Movements  in  the  United  Stales' 
(1894) :  <  Handbook  of  Sociological  Reference 
for  N'ew  York  City'  (l^^^t^;  'Report  on  Pn'- 
lic  Baths  and  Comfort  Sta!ions>  fl{W7>  ;  <Thc 
Helirr  New  York'  (I'XVi):  'Social  Fnirinecr- 
ing"  (l'J<«>  ;  'Hygiene  l".>r  the  Worker'  (Vi\2)  ; 
'Safety'  (I'll.?);  also  'Industrial  Brilermrnt,' 
a  monograph  prepared  for  the  United  Slates 
Section  of  Social  Economy.  Paris  Exposittou 
of  \*>ViO,  and  varimi--  review  articles. 

TOLOWA,  tur«>-Ma,  originally  the  name 
of  a  village,  bot  extended  to  designate  a  tribe 
of  the  Athapascan  stock  of  North  American 
Indians- occupyiug  ibe  coast  of  California  from 
a  point  a  few  miles  north  of  the  mouth  of 
Klamath  River  northward  to  a  short  distance 
beyond  the  l>oundary  of  On  gon  and  the  valley 
of  Smith  River  Tlicy  were  noted  l-.t-ketmakers 
and  -iitrsistt  d  l.ir^'cU  on  salmon  and  other  (I'^h. 
In  \iHi2  tluy  were  pl.m  it  on  a  reservation,  which 
was  aliaiHlotufl  -.ix  ve.its  later,  since  which 
time   thry   dwindled   and   largely   di ^-ipp-  in  <! 

TOLSTOY.  Cou.si  Lyof  Nikoljuevitch, 
Ku«»ian  novcii»t  and  .tocial  reformer:  bi 


Yasnaya  Polyana,  govenuMBt  of  Tula.  9 

1828;  d.  Astapova.  20  Nov.  1910.  He  rtiiid 

languages  and  law  at  the  I'niversit^i'  of  Kam 
In  18.sl  he  went  to  the  Caucasus  district  as  M 
ensign  ot  artillery  and  he  served  in  the  defcsK 
of  Sevastopol  during  the  Crimean  War  To 
this  period  of  his  career  belong  his  carbev 
literary  works,  among  them  the  autoUografhi- 
cal    'Childhood.   Boyhood   and  Yoalll,* 
brilliant  descriptions  of  the  Criaou  cmpMp 
entitled  'Sevastopol  hi  December  185«.»  'Se- 
vastopol in  May  18,^5*  and  'Sevastopcl  m  Au- 
gust 1855 »  and  'The  Invasion.'     He  left  thf 
army  on  the  conclusion  of  the  war  and  wcrt  to 
Saint  Petersburg,  where  he  made  the  acquaint- 
ance of  Turgenev   (qv.)    and   other  dft-n- 
guished  Russians  and  soon  after  he  puM.^^.^i 
'The  Snowstorm*  and  *TwO  Hussars. '  Hi» 
first  foreign  journey  was  made  in  18S7  and 
marks  an  epoch  in  his  spirittul  history  and  oa 
his  return  he  retired  to  his  e-Mtc  to  Uve  a 
simpler  life.   He  was  greatly  interested  in  the 
condition  of  the  peasantry  and  foundetl  a  trr- 
village  school  on  his  property,  for  which  ht 
prepared  reading  and  other  textbooks  himself 
At  the  end  of  two  years,  however,  the  schcc! 
was  closed,  both  on  aecoimt  of  opposition  of 
the  government  htspectOTS  and  abo  the  bck  ot 
interest  among  the  masters  and  pupils.  Later 
when  he  asked  permission  to  re<'P<"n  hi*  «.ch 
the  government   flatly  refused.     Hi<  'Fan::'} 
Happiness'  was  i>vvied  in  IKi^O  and  was  so*-' 
lowed  by  'Three  Deaths'  (185<)).  'PoUkuschka' 
(1S60)  and  others.    In  1862  he  mamcd  At 
dainhter  of  a  Moscow  physician.  The  next  period 
of  his  life  saw  the  production  of  the  two  wotfa 
upon    which    hi-    literar\-   reputation  chtefhr 
rests,  'War  an.l  F'cace'  (fWi5«8>.  deaBng  with 
N'.ipoleon's    invasion    of    R:<sia,    and  .Kirrti 
Karcniiu'  (1877),  a  p<jvvertully  realistic  smiy 
of  human  ^ssion  and  its  ctTects.   Soon  after 
the  completion  of  the  latter  novel  Tolstoy  be- 
gan to  develop  his  characteristic  vie»s  of  re- 
ligion and  its  ^plicatioo  to  indtridusl  and 
sodatlife.  He  beH  Feves  that  the  Sctiuon  on  rihe 
Mount  literally  interpreted  ts  the  supreme  bw 
of  the  Christian  hfc  and  he  lays  special  strr» 
on  the  precept,  "Resist  not  evil  •   Hi*  vy^teta 
has  much  in  common  with  the  anarchist -com- 
munism of  his  fellow-countryman..  Kropodtfn, 
btit  its  peculiar  religious  basis  gives  it  a  uniqar 
character.  In  1%!  he  was  formally  excoBimam> 
cated  by  the  Holy  Synod  of  the  Banna  Or- 
thodox Church  and  in  a  reply  to  the  edkt  of 
excommunication    he    rlearly    enunciated  hi« 
religious  and  theological  viev*s.   These  inciode 
the   deni  il   of   the   Triniiv.   ><i    the   deity   ^  s 
Jesus  and  his  vicarious  aiuncmetu.  of  orthodox 
eonospttoni  of  dW  future  world,  of  c\-Try  kwd 
of  sacramenuBsm  and  similar  dogmas  and  art 
substantially  identical  with  thoae  of 


spiritual  Unitarianism.  Amoi^  the,  worls  «f 
his  latest  period,  in  which  his  rcligioos  aod 
social  \  lews  are  more  or  less  expounded,  are 
the  foil.. wing:  'What  the  People  Live  Bv'  vhr.<- 
land  I8S'>);  'What  lo  D,<'  ( EiiRianJ  l-N' 
'.Mv  Confession';  '  Nfv  Religion';  'The  l»caii 
of  Joan  n>itch'  (ISiiO)  .  'Where  Lo\^  is  then 
God  is  Also* ;  'The  Kingdom  of  Godia  Wiihm 
You':  *The  Krcntser  Sonata*  (tfl9l> 
'Work  while  ye  have  the  Light'  ( Erv«l»n4 
lK<;iO),  a  talc  of  the  carlv  Chnstian*;  Thi 
Power  of  DaiknesSk*  n  dinmo;  'The  fmm 
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of  Enlightenment'  (1891),  a  satirical  comedy; 
*Mastcr  and  Servant'  ;  'Politics  and  Rclicrion*; 
♦Patriotism  and  Christianity*  (1894),  on  the 
Franco-Russian  alliance,  and  <What  is  Art?' 
(1898).  « Resurrection'  (1900)  is  a  powerful 
novel  of  the  same  type  as  *Anna  Karcnina.' 
There  are  American  translations  by  Dole. 
Hapffood  and  others  (22  vols.,  New  York  1902), 
and  l.y  Leo  Wiener  (24  vols..  Boston  1904-05). 
Tolstoy  Rnvc  up  all  privilcRcs  of  rank  in  order 
to  live  a  life  of  labor  and  asceticism  and  dur- 
ing the  great  Russian  famine  he  found  abundant 
opportunity  for  carrying  out  his  gosptl  of  sodal 
ser\'ice.  (See  Anna  KARiNiNA;  Wa«  Ain> 
Pf„\cf.).  Consult  De  V'oRue.  'Le  Roman  Rttsse* 
(1888)  ;  Dupuy.  C.  E.,  'Great  Masters  of  Rus- 
sian Literature'  (N'ew  York  1886);  Garnctt, 
Constance,  'Tolstoy:  His  Life  and  Writings' 
(London  1914);  Howells,  VV.  D.,  <My  Literary 
Passions*  (New  York  1895)  ;  Lloyd.  J.  A.  T., 
(Two  Russian  Refoimers:  Ivan  Turgenev  and 
Leo  Tolstov'  (ib.  1911);  LSwenfeld.  *Leo 
Tolstoi'  (1892);  Maude.  A.,  <The  Life  of 
Tolstoy'  (2  vols.,  New  York  1910;  4ih  cd., 
1011);  Mcrczhkovskv,  D.  S.,  'Tolstoy  as  Man 
and  Artist'  (ih.  1902);  Rolland.  R.,  <Tolstoy> 
(ib.  1911);  Tolstoy,  I.  L.,  'Reminiscences  of 
Tobtoy>  (ib.  19142.;  Turner,  <C:oum  ToUtoy 
as  Novelist  and  Tinnker*  (1888). 

TOLTECS,  tol'tito  or  tol-tiks',  an  Indian 
tribe  said  to  have  occupied  portions  of  the 
Mexican  plateau  previoos  to  the  advent  of  the 
Aateci.  Little  is  known  of  the  race  and  that 
Httle  only  through  Aztec  traditions  and  pictttre 
writing.  They  arc  supposed  to  have  come  from 
the  north  and  to  have  been  supreme  in  their 
territory  from  the  7th  to  the  11th  century. 
Their  principal  city  was  Tolan,  where  they  set- 
tled about  661  A.D.  from  which  they  got  the 
name  Tohec.  Lists  of  their  kings  or  chiefs  are 
extant  —  but  these  are  considered  untrust- 
worrhy  by  antiquaries.  The  hero-god  Quctzal- 
cohiiatl  is  supposed  to  have  lived  in  thetr  cities 
before  their  overthrow,  which  came  in  1013, 
when  they  were  driven  south  by  savage  tribes. 
Aztec  records  tell  no  more  of  the  Toltccs,  but 
from  the  fact  that  the  Quiches  and  other  tribes 
from  the  north  are  known  to  have  settled  in 
Guatemala  about  this  tiiB&  the  inference  is 
strong  that  they  were  banished  Toltecs. 

TOLUCA,  to-look'kii,  Mexico,  (npital  of 
the  state  of  Mexico.  36  milc';  ^onIhwt•st  of 
Mexico  Citv,  on  a  division  of  the  National 
Railway,  8,'761  feet  above  sea^-ievel.  Three 
steam  railways  — the  Modcan  Natfonal,  the 
Toluca  and  San  Juan  and  the  Toluca  and 
Tenanfjo,  all  narrow  gautje,  supply  transporta- 
tion facilities  and  there  Is  a  wi  ll-cquippcd  struct 
railway.  The  city  is  situated  in  the  beautiful 
vallev  of  Toluca,  just  over  the  mountain  range 
which  forms  the  western  back^ound  of  the 
national  capital.  This  valley,  whidi  lies  at  the 
foot  of  the  Tnlttrn  Mountain,  one  of  the 
most  notably  prodnrtive  and  bciuiiful  spots  of 
the  republic.  The  city  was  founded  by  the 
Matlatzinca  Indians  and  was  advanced  to  the 
title  and  rank  of  city  in  1677.  The  industries 
include  a  brewenr,  large  flour-mill,  glass-bottle 
factory,  two  padcing-houses  and  several  mod- 
ern creamericR.  There  is  a  local  bank  —  the 
Bank  of  the  State  of  Mexico  —  a  branch  of 
the  National  n.mk  and  an  agency  of  the  Bank 
of  London  and  Mexica  The  city  is  well  paved 
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and  proxnded  with  beautiful  plazas,  one  of 
which  contains  a  motuimciu  in  honor  of  the 
patriot  priest.  Hidalgo,  dedicated  in  1900.  In 
another  plaza  is  a  lite  si/l-  tignrc  in  l^rnnzc,  of 
Morelos,  while  in  still  another  is  an  imposing 
monument  to  Colttmbas^  A  museum  supported 
by  the  state  occupies  a  nadons  hoilt^E  and 
the  State  Library,  containitng  some  11,000  vol- 
umes, is  located  in  the  immediate  vicinity.  The 
principal  buildings  arc  the  palace  of  the  state 
S.'0\ i-rnmcnt,  the  municipal  palace,  the  Scientific 
and  Literary  Institute,  civil  hospital.  School  of 
Trades  and  Arts.  Popi.  33jOOO. 

TOLUBNS,  methyl  benzene.  C.HsCH,,  is 
an  aromatic  hydrocarbon  present  in  American 
petroleiun,  in  wood-tar  and  in  coal-tar.  Upon 
distillation  coal-tar  yields  a  fraction  known  as 
Heht  oil.  boiling  at  100*-120"  C  The  toluene 
of  commerce  has  been  obtained  from  this  frac- 
tion. Toluene  has  also  been  prepared  (1)  by 
the  dr>'  disrillation  of  tolu  balsam;  (2)  by 
heating  brombeuzene  with  methyl  iodide  and 
metallic  sodium  (Fittig  Synthesis)  ;  (3)  by 
treating  benzene  with  methyl  halide  and  dry 
aluminum  chloride  (Fricdel-C^raft  SynAess) ; 
(4)  by  heating  tohiic  acid  with  lime 

The  enormous  demand  for  toluene  created 
by  the  European  War,  made  it  the  subject  of  a 
numfnrr  of  patents.  According  to  Fr.  P.  479, 
295,  the  compoinid  is  made  by  passing  hydro- 
chloric acid  into  boiling  methyl  alcohol  in  the 
presence  of  dehydratea  zinc  chloride  and  con- 
ducting  the  methyl  chloride  produced  into  a 
mixture  of  benzene  and  dry  aluminum  chloride. 
Other  patentees  claim  to  have  ol  tained  toluene 
from  gas-tar  naphtha  hv  distilling  under  press- 
ure at  130°-240»  C.  (U.' S.  1,225.237) ;  or,  from 
gas-drip  naphtha,  by  passint;  it  with  steam  and 
water-gas  through  checkerwork  heated  to  about 
800"  C.  (U.  S.  1,230,087).  To  these  may  be 
added  the  wldelv^advertised  'cracking*  process, 
accordinp  to  which  toluene  and  benzene  have 
been  obtained  by  heating  oils,  containing  ali- 
phatic or  aromatic  hydrocarbons,  at  prescribed 
temperatures  and  pressures.  The  process  has 
been  tried  on  a  large  scale,  but  its  success  as 
a  coBuaercial  enterprise  lias  been  seriously  ques- 
tioned. Of  much  greater  importance  are  the 
improvements  inauptirated  for  the  extraction  of 
the  inaxiin\im  amount  of  tohn  nr  from  coke- 
oven  or  city  ii?.^  supplies.  It  has  b<  en  kn  nvn 
for  some  time  that  only  a  small  fraction  of  the 
toloene  obtained  from  aw  by-products  coke- 
ovens  is  recovered  for  commerctal  purposes, 
die  greater  proportion  findingr  Its  way  into  city 
gas  during  the  process  of  distillation.  Toluene 
recovery  plants  have,  therefore,  been  installed 
in  all  parts  of  the  United  States  with  the  object 
of  stripping  iliurninating  gas  of  this  material. 
As  a  result  of  this  measure  the  toluene  output 
for  1918  has  probably  exceeded  2^000.000  gal- 
lons. The  maximum  ootpot  for  191»-13  was 
not  over  '00,(XX)  gallons. 

Toluene  is  a  colorless  liquid  with  a  lioiling 
point  of  110°  C.  and  a  specific  gravity  of  0.872 
at  15^  C.  It  is  an  excellent  solvent  for  ouny 
organic  compounds.  IVith  a  side-chain  that 
readily  reuonds  to  a  number  of  reagents  and 
with  a  nucleus  Aat  can  be  nitrated,  suifAonated. 
halogenated  or  reduced,  toluene  is  capable  of 
forming  a  larpc  number  of  derivatives  which 
arc  ciilier  useful  commercial  products  or  in- 
termediates for  the  manufacture  of  explosives* 
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i)fntlwtic  dyes,  perfumes,  drups.  substitutes  for 
so^r  and  poisons  used  in  chemical  warfare. 
Tnnitrotoltiene,  saccharin,  indigo-blue,  brom- 
benzyl  cyanide,  benzyl  chloride,  hcnzotrichloride, 
benzoic  acid,  nitrobenxaldehyde,  toluidine,  are 
some  of  tlu  more  infortaat  derivatives  of 
this  hydrocarbon. 

V.  S.  Babasinian, 
Lehigh  Vnircrsity. 

TOLUIDINE,  C4H«^j^|  exists  like  all 

disubstitntion  products  of  benzene  in  the  ortho, 
nieta  and  para  modifications.  When  toluene 
is  treated  with  nitric  acid,  a  mixture  of  ortho- 
and  para-iiKrotiiliii. n«. V  is  obtained.  The  ri  Juc- 
tion  of  this  mixture  yields  the  corresponding 
orthoo  and  para-toluiclincs.  These  are  smmi- 
rated  ^  itrongly  cooling  the  product,  when 
the  ortno  compound  rcmaias  ai  an  tki,  wfaOt 
the  para  compound  solidifies  and  may  be  re> 
moved  by  filtration.  Or,  the  mixed  tnluidines 
are  treated  with  a  quantity  of  sulph  iri  acid 
insufficient  to  ctTcct  complete  neutralization ; 
the  ortho  comp<itind  is  now  removed  by  dis- 
tillation, while  the  para  compound  remains  be- 
Und  as  a  sulphate.  It  has  also  t>ecn  noted  that 
the  oxalate  of  para-toltiidine  and  its  phosphate 
are  much  less  soluble  than  die  corresponding 
derivatives  of  the  ortho  compound.  Upon  these 
properties  are  based  a  number  of  methods  for 
the  separation  of  the  two  .  iifications.  On 
account  of  the  hiwh  cost  of  in.i:. cincture,  meta- 
toluidine  is  used  to  a  lim;t(  i  (\  ciit  i  tily  If 
has  been  obtained  by  the  rcducuoti  of  meta- 
nitrobcnzal  chloride.  Meta-toluidine  may  be 
readily  obtained  from  meta-mtrotdaenc,  but 
the  latter  can  only  b<-  prepared  on  a  coBimerdal 
scale  by  indirect  methods. 

Ortho-toluidine  is  an  oily  liquid.  Tt  boils  at 
W-199°  C.  .tii.l  has  a  specific  gravity  of  1  102 
at  4'  C  Meia-iohiidine  is  also  an  oily  liquid 
with  a  l>oiIin(f  point  of  203°  C.  and  a  specific 
graxity  of  1.0041  at  4°  C.  Parn-toluidine  is  a 
solid  which  crvstallizcs  in  leaflets.  It  meitt  at 
43*-4S*  C  and  b  iU  at  W  C  . 

Ortho-  and  para-toliddines  are  important  ia> 
tcrmcdiatcs  in  the  dye  indi!str>'.  .\fter  diazoti- 
zation  they  may  It  conpled  with  G  .^cid  to 
form  Ponccati  G  with  A'  to  produce  Pon- 

ceau RT,  with  beta-napbthol  sulphonic  acid  S 
to  form  Orange  C,T  and  with  dioxy-naphiha- 
Icne  sulphonic  arid  S  to  yield  Azofuchsine  B. 
Uagcnta  is  an  oxidation  product  of  a  mixtnre 
of  toJuidines  and  aniline ;  Prinuline  is  a  fusion 
and  sulphonatinn  product  of  pera-tohridine  and 
sulphur;  Vlauvcine.  Safranine.  Oiloramine  Yel- 
low. Cochcnillc  Scarlet  2H .  Spirit  Yrllow  R, 
etc,  are  obtained  from  toluidines.  Simple  iieri\- 
atJVCS  of  tuluidiiies  have  also  been  used  tor 
ike  aannfacture  of  certain  piinnents:  thus 
diasociaed  nttro-toltii dines  have  been  conned 
with  beta-oapbthol  producing  Orange  J?,  FaM 
Red  HL,  uSoX  and  Faat  Scarlet  R. 

V.  S.  BABAtimAir, 

/,<•  h u] h  I'n t:  I- rtltf, 

TOM.  known  as  BLIND  TOM.  See  Bump 
Tom. 

TOM,  Asia,  a  river  in  southern  Siberia,  in 
the  government  of  Tomsk,  risinir  in  dM 
Abalanie  Mountains  and  after  a  course  of  450 
miles  flowing'  n>  rihward  into  the  Obi.  It  be* 
gins  to  be  twui^abic  at  Kusoexk. 


TOM  JONBS 

TOM  BROWN'S  SCHOOL  DAYS,  a 

story  depicting  English  puWic-scbool  kfe;  wtit. 
ten  by  Thomas  Hu^ie*  and  published  in  \SS, 
when  the  author  was  a  young  barrister  of  thrce- 
and-thirty.  It  leaped  .it  once  into  a  dcscnrcd 
popularity  it  has  never  Iom  Tom  is  a  tvpicii 
middle-class  lad,  with  the  distinctive  Bntub 
^-irtnes  of  plock,  hoMigr  aad  the  levt  of  iahr 
play. 

TOM  JONES.  'The  History  of  Tea 
Jones,  .T  Foundling.'  a  novel  by  Henry  Fiel<fin|: 
was  puMi>bc(i  28  Feb  174*> — a  red-lertrr  day 
in  the  calendar  of  f  t'.i.  !'.-h  fiction,  tor  'hi* 
work  in  the  opinion  os  many  stands  at  the 
head  of  all  novels  ever  written  in  our  be- 
guage.  It  socoeeded  several  most  interesting 
cxperiaentt  in  the  novd  of  contemporary  man- 
ners inch  as  Richardson's  <Pameh*  and 
<aarissa  Hartowe,»  Smollett's  'Roderick 
Random.'  and  his  own  'Joseph  Andrrwv' 
When  Fielding  wrote  'Tom  Tones.'  his  in:el- 
Icct.  \\oii(!i  rfully  observai!'.  and  iietratu  c,  ••ii 
in  full  nuitunty;  his  pen  had  been  long  prac- 
tised in  the  drama  and  the  c>sa\  and  m  actkm: 
bis  mind  was  higfafjr  cultivated  in  the  aackaC 
and  modem  literatures:  he  had  asaodated  with 
all  classes  of  people,  the  high  and  the  low.  aad 
he  had  thereby  gained  a  knowledge  of  the  men 
and  women  ot  his  time  nn-iirpassed  by  any  ntjc 
theti  li\inv;    Ifi^  .litii  io  present  the  \^r\ 

form  a"d  pressure  of  'hi  a?e.  and  or  the 
effort  he  expended  "some  thousands  of  hoarv* 
Having  in  mind  the  ancient  epics,  be  chvided 
his  iKM'el  into  16  books,  each  with  an  initial 
chapter  on  the  art  and  morality  of  that  Hkrw 
province  of  writing*  whidi  he  claimed  to  be 
introducing  to  the  British  public.  In  Its  ori^ 
inal  form,  'Tom  (ones*  filled  six  .olame^ 
containing,  all  told,  al»out  3.V1.()(«1  w  rds 

For  his  comprehensive  view,  I'leldmsj  '<van 
hi*  delineation  oi  character  in  the  l  o-i  Trv  with 
two  Somerset  gentlemen — Mr   A!hvor-h>  ar»d 
Sonirc  Western,  the  one  a  Hanoverian  and  the 
oitier  a  Jacobite.  Into  the  househoid  of  AU- 
worthy  he  placed  a  sister.  Bridget,  her  mmdL 
Deborah,  a  pair  of  nephews,  Tom  .fooes  and 
Master  Rlifil  and  their  tutors.  S<]uare  the  Dcsst 
atid  Thwa<  ktirn.  the  orthodox  dume    hi".-,  the 
household  of  W  estern  he  placed  a  sister,  lhana. 
;i  daughter.  Sophia  and  her  maid  and  formrr 
nurse,  Mrs    Honour.    Then,  after  dcscritniK 
kfe  in  the  couiury  while  Tool  and  Sophia  were 
growing  up.  he  biwn^  moM  el  hb  chaficma 
up  to  London  for  contrast  and  ittmrtiim  wnk 
more  highly-seasoned  men  and  women  of  tbe 
town     The   mani  K  r    jn    which    Fielding  cor- 
ducied  Ins  sn>r>.  >.oih  e.iiiiik:  imtil  the  end  the 
m>sten.  oi  Tom's  I  ir;h,  b.is  received  tbe  hicb- 
est  praise  ever  since  the  no>cl  first  appeared 
down  to  the  culoio  by  the  late  VV.  E.  Henley 
Scolt,  for  example,  likened  the  narrative  to  dt* 
eaay  flow  of  a  river  through  lands  adbrdmg 
wide  proH>ccts;   Qilerid^'e   thought   tbe  niee 
striKture  of  the  plot  was  e^jualed  only  b>  tkM 
in    the   very   greatest   dramas,    such    »♦  tV 
'«>dipns'  of  Sophocles    And  m  ^rcneral.  hf.k 
exeeptum   has   i  ver   l)ecn   taken   to  Fieldinc'^ 
era! tsmanslnp  U'vond  his  iniroducttoa  of  thr 
tale  of  the  '.Man  of  the  Hill.'  tbe  matter  ol 
which  a  modern  novelist  would  manage  tbfcr- 
ently.  It  is  not  to  be  Inferred  thai  Fiekhoc 
laid  out  %  plot  by  compau  and  rule.  At  ihr 
ootaet.  he  prohaMy  had  m  miad  his  eeochMiaik 
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but  nothitif?  more.  He  wrote  at  leisure,  re- 
membering what  he  had  seen  and  heard,  let- 
ting his  story  develop  as  he  proceeded,  casting 
hii  mind  badcward  and  forward  and  gathering 
vp  at  die  end  all  the  threads  of  his  narrative 
into  a  consistent  and  impres.sive  whole.  This 
is  the  way  that  literary  genius,  in  distinction 
from  mere  titeraiy  talent  woilca»  and  aditevcs 
its  ends. 

Apparently  Fielding  drew  his  characters  in 
the  main  from  real  Ufe.  Where  he  followed 
his  model  too  closd^  or  w^re  he  deviated  too 
far  from  it,  his  success  was  only  partial.  Squire 
Allworthy.  who  had  an  original  in  Ralfh  Allen, 
the  philanthropist  of  Bath,  is  altogether  too 
good  for  this  world ;  he  lacks  those  elements 
which  really  make  a  man,  lovable  and  humorous 
as  he  is.  likewise  Blifil,  for  whom  no  orig- 
inal was  ever  claimed,  is  hardly  mote  titan  a 
stage  villian,  whose  hypocrisy  is  so  tran.sparent 
that  it  shoald  have  been  detected  long  before 
it  had  a  chance  to  work  its  mischief.  Thw.-ickiim 
and  Square,  though  rather  artificial  creations, 
arc  always  entertaining,  lor  they  have  enough 
of  reality  to  support  their  humorous  preten- 
sions, nrtridge.  the  schoolmaster  and  barber, 
superstitious  and  afraid  of  his  dreams,  inter- 
ested Voltaire  greatly.  Minor  characters,  like 
Diana  Western,  Mrs.  Honour  and  Bridget  All- 
worthy,  are  almost  always  admirable  For  a 
superb  creation  we  turn  to  Squire  WC'^iern  — 
the  fox-hunting  squire  who  goes  to  bed  drunk 
and  gets  up  in  the  morning  before  daybreak 
to  follow  the  liotuids,  who  loves  his  daughter 
iMtter  than  all  other  creatures  except  his  kennel, 
who  quarrels  with  his  sister,  swearing  great 
oaths  referential.  Under  the  excitement  of 
Sophia's  refusal  to  marry  BHfil,  he  develops 
into  a  veritable  whirlwind  of  contending  pas- 
•ions.  Tile  height  of  the  storm  is  reached  in 
certain  scenes  with  his  sister,  which,  brutal  as 
they  are,  have  never  been  surpassed  for  humor 
in  this  language  of  ours.  His  dauphter,  Sophia, 
for  whom  Fielding's  own  wife.  Charlotte  Cra- 
dock  sat,  is  a  portrait  of  unusual  cliarm.  She 
is  a  real  woman  depicted  in  all  her  beauty, 
fine  breeding,  self -poise,  modesty,  vivacity  and 
independence  when  the  inevitable  struKgle  comes 
between  paternal  tyranny  and  the  promptings 
of  her  own  heart  She  wins  the  first  great 
battle  in  our  fiction  for  the  enfranchisement  of 
her  sex. 

The  crux  of  the  novel  has  always  been  the 
hero^  who  resembles  Fielding  himself  in  tem- 
Derunent  bitt  not  in  the  incidents  of  his  career. 
He  IS  kmd.  generous,  chivalroos  and  perfectly 

honest,  but  he  is  lacking  in  practical  sense,  and 
so  falls  into  all  sorts  of  mistakes  in  conduct. 
He  knx  s  Soi'liUi  ill  vpi  ratcly  and  would  win  her 
at  all  hazards.  This  passion,  however,  docs  not 
protect  ilim  against  the  allurement  of  other 
wonen,  and  herein  lies  the  trouble.  Generovs 
critics  overlook  die  boy's  affairs  with  Molly 

S<  aerim  at:(l  Mrs.  W'.iirrs.  luit  thcv  bait  at 
iIk  iiittiv;iie  with  Lady  Bclla^toii.  Had  I-'icldini; 
thiiiwn  in  a  word  of  t  xplanniii'u  nwr  that  in- 
trigue, Coleridge  would  have  excused  all.  Here 
arises  a  question  that  may  be  interminably  de- 
bated. Fielding  hiaaself  thought  no  expUuiation 
i*ecessar>'.  He  depicted  the  young  man  of  his 
time  as  he  was  without  romincnt  In  thus  keep- 
ing his  art  true  to  nature  he  acted  rightly. 
The  iflflncnes  of  *Tom  J.ones*  cannot  be 


well  considered  apart  from  the  influence  of 
Fielding's  other  works.  The  novel  was  im- 
mediately translated  into  French,  EHitch  and 
German,  and  subsequently  into  Spanish,  Italian, 
Polish  and  Russian.  The  French  imitated  it, 
dramatized  parts  of  it  and  turned  it  into  a 
comic  opera.  The  Germans  appropriated  its 
disquisitions  on  the  art  of  fiction  and  to  some 
extent  wrote  novels  in  its  style.  'Tom  lones' 
has  probablv  been  reprinted  in  English  a  hun- 
dred and  fifty  times.  To  pass  by  a  host  of  imi- 
tations, it  suggested  the  general  omline  of  plot 
to  Scott  for  ^Waverley,'  his  first  novel;  its 
spirit  permeates  the  best  woA  of  Thackeray, 
and  'Pcndennis*  was  written  in  direct  imita- 
tion. In  short,  to  'Tom  Jones'  nearly  all  suc- 
ceeding novelists  are  indebted  who  have  aimed 
to  depict  life,  not  as  it  ought  to  be.  but  as  it 
really  is.  Since  Fielding's  day  fiction  has  ex- 
tended its  scope  to  indudk  things  never  dreamed 
of  by  him;  but  for  method,  manner  and  pro- 
cedure his  art  is  the  source.  Scott  called  niin 
"the  Father  of  the  English  Novel.* 

WiLBtni  L,  Cross. 

TOM  MOUNTAIN,  in  Hampshire  County. 
Mass.,  between  Holyoke  and  Northampton,  and 
overlooking  the  Connecticut  Valley.  Tliough 
only  1,214  feet  in  height,  thousands  of  tour- 
ists ascend  Mount  Tom  each  year  on  aocount 
of  the  grand  view  from  its  summit. 

TOM  THUMB.  See  STsAtroir,  Crailbs 

SHERWcm 

TOM-TOM,  or  TAM-TAM,  a  native  F^st 
Indian  drum  used  by  musicians,  jugglers,  public 
crierSi  etc.  It  is  generally  cylindrical  in  form, 
the  depth  of  body  being  alx>ut  three  times  the 
diaiacter  of  tlie  heads,  of  wiiich  there  arc  two. 
It  is  made  of  resonant  wood  or  of  hard-baked 
earthenware,  and  the  heads  arc  covered  with 
skins,  drawn  tight  by  side-lacings,  a.s  in  the 
modern  drum.  It  is  beaten  with  the  fingers  or 
ibe  open  hand  and  produces  a  boUow  monot- 
onous sound.  Similar  instruments  used  by  dw 
natives  of  western  Africa  receive  die  name  of 
tom-tom,  as  do  also  certain  tjrpes  of  Chinese 
gongs. 

TOMAH,  Wis.,  city  in  Monroe  County,  on  • 
the  Chicago,  Milwaukee  and  Saint  Paul  Kail- 
load,  42  miles  uorthca&t  of  La  Crosse.  It  is 
the  site  of  a  government  industrial  Indian 
school  and  contains  the  railroad  bri<^  works 
and  a  large  saw-mill,  Pop.  about  AjStX). 

TOMAHAWK,  Wis.,  city  in  Lincoln 
County,  on  the  Chicago,  Milwaukee  and  Saint 
Pan!  and  the  Marinette,  Tomahawk  and  West- 
ern railroads.  It  is  23  oules  north  of  Merrill 
on  the  Wisconsin  River.  The  principal  indus- 
tries are  saw-mill-,  woodworking  plants,  pulp 
and  paper  factories  and  a  taimcry.  Pop.  about 
3^000. 

TOMAHAWK,  a  weapon  of  warfare  of 

Nordi  American  Indians,  a  light  war  axe  Be- 
fore the  advent  of  the  white  traders  the  head 
of  the  axe  was  usually  a  piece  of  stone  sliarp- 
ened  at  both  ends  and  put  through  .t  piece  of 
wood  for  a  handle;  sometimes  the  stone  was 
two-edged  and  mors  like  Si  HOdesn  dori>le-axc ; 
sometimes  hard  bora  ww  sfaarpeaed  md  used 
hi  the  place  of  the  stone.  But  the  white 
traders  brought  the  natives,  iron  hatchet  heads 
and  the  stone  ones  were  gradually  discarded. 
These  hatthrti  had  bat  one  oiitiii|  edl|i^  die. 
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other  shorter  end  hcing  formrfl  into  a  ham- 
mer-head, or  ottener  into  the  txiwl  of  a  pipe, 
uhii  h  ci  rtniinnicated  with  a  tiiKiilar  hollow 
made  in  the  handle  thti^  made  to  serve  as  a 
pipe  stem.  From  tin  i  (oni  the  Indians 
Of  buryituc  titcir  tomahawks  when  they  made 
peace  witn  a  foe  comes  the  custom  of  saying 
that  two  o|»ponents  who  have  aaade  peace  mve 
•hurled  the  hatchet* 

TOMAUBS*  t&-ma'l€s.  a  lay  on  the  coast 
of  California,  reaching  die  ocean,  alwut  40 
miles  north  of  San  Francisco.  It  is  a  narrow 
inlet  of  the  Pacific,  the  railroad  is  near  and 
Mrallel  to  its  eastern  shore,  and  Tomales 
Point  is  on  the  west,  separating  the  lay  from 
the  ocean.  The  village  of  Toooalcs  is  a  short 
distance  inbnd. 

TOMAN,  or  TOMAUN.  a  current  gold 
coin  of  Persia,  \aryinp  iii  \.»liic  from  $17?  to 
$2.25  or  even  higber  In  Pcr-ia  it  is  rokoncd 
as  the  equivalent  of  100  schakis  or  shakis. 

TOMATO,  a  perennial  herb  ( Lycofersicon 
lycopersii\nt  \  i  f  the  family  Solanaci-ct.  It  is  a 
native  of  western  South  America,  whence  it 
was  introtluced  into  cultivation  in  F.urope  dur- 
ing the  16th  century.  At  hrst  the  wrinkled 
fnuts  were  regarded  with  suspicion  or  <fis- 
favor,  and  were  more  popular  as  garden  orna- 
ments than  for  other  purposes.  During  tte 
18th  century  l>oth  yellow  and  red-fruited  sorts 
were  known,  but  not  until  the  middle  of  the 
19th  century  was  there  a  decide,]  improvement 
in  the  form  of  the  fniit.  At  the  bcRinninR 
of  that  rcntnry  the  fruits  were  UScd  to  a  small 
extent  for  pickles  and  preserves,  but  less  for 
Other  purposes.  The  development  of  the  to- 
mato both  in  its  form  and  its  popubrily  as  a 
vef;etaMe  Is  mainly  due  to  the  care  of  pbnt- 

lirccders.  who  ha\  e  eliminated  the  wnnkles 
from  the  fnnt,  and  to  the  development  of  per- 
fect methods  of  canning.  The  annual  con- 
sumption of  tomatoes,  both  as  a  salad  and 
cooked  or  preserved  in  various  ways  aggre- 
^tes  thousands  of  tons  in  the  United  States, 
where  the  crop  is  more  widely  Rrown  than  hi 
any  other  cottntry  of  the  world.  The  season  opens 
in  mid  winter  in  Florida  and  the  Mississippi 
delta,  and  advances  northward  until  Scjitem- 
bcr,  when  it  ends  in  Canada.  Considerable 
quantities  of  tomatoes  are  forced  in  green- 
houses at  x-arious  seasons,  but  especially  during 
the  -pring  months. 

Though  perennial  in  its  native  couiHiy  and 
In  other  frostfevs  cthnates,  the  tomato  is  best 
lOKwn  in  the  tcniprriite  regions  as  an  annual 
herb  It  i^  x  str.iK;f,'linv',  rl.immv.  ill-smellinK. 
Rrayish-gre en  plant  with  v.iricniNly  formed  pin- 
nate lca\es  and  small  racemes  ai  small  yellow- 
ish flowers,  fiillowed  by  llrshy  man v- seeded 
berries  which  in  some  improved  bor^cultural 
varieties  wei^h  more  than  a  pound.  Several 
botanical  varieties  have  been  iatogniie<^  among 
which  the  following  are  best  known:  Cherry 
tomato  (L  twi'f  i-rtiion  var.  ci-ranf-rmf), 
prt.WTi  in  i;'<'deTis  for  its  littir  vrllow  or  red 
Rlulnilar  fruit  >  whub  are  iimcI  (•■r  bi>mr-madc 
prrscrvcs  and  |Mck!es:  pear  and  plum  tomato 
(var  pyrifitrmi"  > .  similar  to  prereding  «Kcept 
in  form  of  fruit :  lurge-lcaf  tonwio  (var  gtmtdi- 
folium),  a  group  of  varieties  originated  during 
the  closinf  qatattt  of  the  IMi  ccntmy.  and  in- 


eluding  s  me  of  the  most  importnt  com- 
mercial N  ineties;  the  common  tomato  (var 
vuliiar,),  the  most  widely  cultivated  forrr.  ic 
America.  One  other  >pecics  is  nilti\.acA 
more  for  ornament  than  for  its  fruit,  whidb 
although  edible,  is  too  small  for  general  house- 
hold use;  it  is  the  current  tomato  {L 
fimfmeUifoimm),  also  known  as  the  Gcnnan 
raism  tomato.  The  plant  is  ver>-  sprcadmr 
and  branchy,  with  sm.ill  egc-'-h.ipcd  lea%cs  and 
loni:  racemes  often  livariiikj  more  than  JO  cnr- 
rant-likc  red  fruits.  It  has  produced  h>lrjds 
with  the  preredini:  species,  and  is  useful  for 
covering  unsightly  ol  jects  during  the  suminrr 
The  former  species  faias  been  grafted  upon  itt 
dose  rebtivc.  the  potato,  but  the  two  planis 
have  never  been  known  to  cro«a-f  ertiliae  These 
grafts  are  inteffeiting  as  curiosities  hnt  not 
otherwise, 

Scvcr.-il  other  plants  have  I>een  called  to- 
mato; the  Ix'st  known  at-  i  r.  lably  the  hu'A 
tomato  (PItysahs  puhcsccny  )  .il-o  known  ,-is  the 
strawberry  ti>mato.  grouu  l  h-ny  and  Iwj.m 
cape  gooseberry.  It  is  popular  in  gardens  tor 
its  fruits  which  arc  made  into  pceaerves  or  kept 
in  their  husks  in  cool  dry  raona  WMil  needed 
for  use  m  nrid-winter.  The  name  stfAwbesiy 
tomato  is  also  given  to  PhysaUs  atkekemgi,  bet- 
ter known  by  its  specific  name  and  as  the  wi»- 
ter  cherry  or  Madder  cherry.  The  red  frtiits 
are  edible,  but  are  not  generally  relished  The 
plant  is  chiefly  ornamental  on  account  •  ;  its 
very  showy  blood-red  calyces.  The  tree  to- 
mato {C ypnomondra  bftacea)  is  cultivated  to  a 
snull  extent  for  iu  lis^t  brown,  cohshaoed 
fruits,  which  resemble  the  tomato  in  nvor  Mt 
are  rather  more  musky  and  add. 

In  cool  climates  the  seeds  are  gene^iOj^ 
sown  under  glass  in  r.ir!v  spring  and  pricked 
out  in  flats.  l>oxe$  or  poi-  when  the  luvt  pair  i>f 
true  lca\  es  appear,  .ill'  w  iiik:  them  t"  vt.i::.i  r;  the 
former  not  closer  than  three  by  three  inches, 
or  two  by  sbt  inches.  Abundant  mililatian 
should  be  given  at  all  times  and  the  iMpei*- 
ture  kept  rather  low  to  make  the  plants  grow 
stocky  and  able  to  adapt  themselves  readily 
and  without  check  to  the  conditions  of  the 
field.  At  this  time  they  should  l>e  al>CHit  five 
inches  tall  The  sturdier  the  plant,  the  Its* 
is  It  ;ikt!\  to  -iitTcT  \uii!  t  .rdr  .iry  rondition^ 
and  care  when  set  in  the  held,  the  earlier  wiU 
it  cummcncc  to  bear,  and  die  more  pmfitaMr 
will  he  the  fruit 

Whenever  posaiUe  the  tomnto  sheoli  he 
planted  on  rattier  rich  loamy  soil  of  medium 
texture  and  well  exposed  to  the  sua  Good 
drainaKC  In  esseiilial  It  is  >.:iiurallv  considered 
best  to  apply  stable  maiuire  to  previous  crnpfc 
because  the  applications  made  dunng  the  cur- 
rent year  are  thought  to  impair  the  flaror  of 
the  fruits  as  well  as  to  induce  a  rampant 

rwth  of  vine  at  the  cnpense  of  pnwlnctm^r. 
the  field  the  plants  are  nsnaUy  set  foar  to 
five  feet  apart  .each  way,  and  when  grown  en- 
tensively  each  sixth  or  eighth  plant  in  the  row 
is  omitted  and  each  I5th  or  20ih  row  n 
skipped,  so  as  to  facilitate  harve<ttni:  inth 
lea^t  iiijur\'  to  the  vines,  wagons  Irir;^  dri\rr 
across  the  field  to  di-tntiute  tbr  rmpt>  cratt* 
and  collect  the  full  oiie^  Untd  the  vibcs 
tprcud  and  thus  prevent  tillage,  cultivation  is 

S%'en  weekly  to  keep  the  aarfacc  lose  and  free 
om  weeds.   Often  •  top  ittawing  «<  wm 
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readily  soliihle  fertilizer  is  given  after  the 
plants  have  I  cen  in  the  field  about  a  month. 

For  home  use  and  for  fancy  markets  to- 
matoes are*  Oftca  tnined  in  many  ways,  e»- 
MdaUy  to  stftkes*  spoa  alat  frames  and  trel- 
lises. For  stKh  die  plants  are  suhiccted  to 
more  or  less  pruning;  and  tying,  which  usnailv 
vary  with  individual  v;rowcrs.  Hut  the  single 
stem  is  usually  conceded  to  be  the  lic>l  method 
of  growing  such  plants.  The  advantages  se- 
cured by  training  are  early  ripening  and  better 
colored,  larger  siaed  and  snpenoc  flavored 
fmits. 

Since  the  vines  arc  tender  to  frost  the  to- 
mato is  usually  cut  short  before  mid-autumn. 
There  arc,  however,  at  that  time  many  fruits 
approximately  mature,  besides  large  quantities 
less  •advanced.  The  former  nay  he  gathered 
and  ripened  in  warm  rooms  or  sunny  windows, 
and  by  storing  in  cool  places  from  which  they 
ran  be  removed  to  warmth  as  needed  the  sea- 
son may  be  extended  several  weeks  after  the 
vines  have  been  liestroyed.  The  ^^recncr  fruits 
are  widely  used  for  making  sweet  pickles* 
chowder  and  Mmlia  relish.'* 

In  greenhouses  the  tomato  is  one  of  the  most 
popular  vegetable  crops.    Though  it  is  often 
grown  in  special  houses  or  as  the  leading  crop 
it  is  probably  more  frequcnth  ttnploycd  as  a 
successor  to  carnations  and  >omL  other  green- 
house plants,  which  either  commence  to  fail  in 
the  early  spring  months  or  have  a  smaller  sale 
when  brought  into  competition  with  spring 
flowers.    The  fruits  are  sought  about  Easter 
time  and  from  then  until  the  out-door  plants 
commence  to  bear  the  greeiihou>es  may  otten 
lie  very  profitat  ly  employed.    Hand  pollination 
is  generally  considered  essential  to  the  setting 
of  the  fruit  and  the  labor  this  invohrcs  11  often 
a  drawback  on  account  of  its  expense.  The 
plants  are  raised  usually  from  seeds,  sometimes 
from    cuttini;5,   or  the   rooted   tips   of  plants 
which  previously  occupied  the  benches.  They 
are  planted  in  soil  similar  to  that  in  favorable 
fields,  cither  in  solid  beds,  on  shallow  benches, 
or  in  lioxes  or  pots,  the  Second  being  pre- 
ferred.  The  plants  are  usually  trained  to  a 
single  stem  supported  either  by  a  stout  cord 
sTispcnded  from  the  sashbars,  or  upon  a  trellis, 
the  former  preferred     Two  feet  apart  is  the 
fa\uritc    distance;    fivL    feet    the  preferred 
height ;  a  minimum  temperature  of  60°  is  the 
lowest  night  temperature;  63°  being  pre- 
ferred by  most  growers.    Abundant  light 
and  air  must  be  given  at  all  times,  but  water 
must  be  carefully  controlled,  especially  in  cloudy 
weather,  becatise  the  plants  are  apt  to  urow  loo 
rapidly  to  foliage  if  wati  r  is  in  excessive  sup- 
ply.   During  the  winter  months  an  avcraKC  crop 
of  three  pounds  of  fruit  to  each  plant  trained 
to  a  single  stem  is  considered  fairly  good.  In 
the  spring  months  four  pounds  is  perhaps  be- 
low the  average.  Unless  30  cents  a  pound  can 
be  realized  during  the  winter  the  crop  is  rarely 
paying,  and  many  trrowt  rs  '~ct  the  profitable 
figure  at  4<>  cents  a  iiound     In  the  spring:  a 
somewhat   lower  price  with  a   rather  higher 
average  production  makes  the  crop  profitable. 

^  The  more  progressive  tomato  growers  are 
alive  to  the  fact  that  the  so-called  plant  dis- 
eases which  have  been  reported  injurious  to  the 
tomato  are  more  readily  prevented  ly  intel- 
ligent management  of  the  plants  than  by  the  use 


of  so-called  remedies.  Everv  clTort  is.  there- 
fore, made  to  keep  the  rontfitions  in  the  seed 
bed  as  well  as  in  the  field  as  favorable  as  pos- 
sible. Adequate  ventilation,  ra^er  low  tem- 
perature and  limited  ymet  supply  are  found 
conducive  to  the  health  df  the  seedlings.  And 
stiirditn-s-;  at  the  time  <>f  settin;.^'  in  tin  field  is 
a  safenn.ird  a^'ainst  sulise(|uent  iroul'K  s.  (Grow- 
ers whose  methods  luoducc  inferior  platits,  or 
who  are  negligent  in  various  other  respects, 
often  suffer  serious  losses;  and  perhaps  the 
majority  still  have  recourse  to  fungicides,  none 
of  whidi  have  been  found  fully  satisfactory 
and  in  some  instances  have  fwlcd  com^etely 

from  the  first  trial. 

Many  insects  feed  upon  the  tomato,  but 
very  few  are  usually  numerous  enough  to  do 
serious  damage.  The  best  known  are  probaUy 
the  boll-worm  (Helioihis  armigera),  the  to- 
bacco-worm (Phletjfthonthts  eorolnms)  and 
various  species  of  cutworms.  Flca-brcf  Ics, 
potato-beetles  and  thrip^  arc  also  well-known 
enerr.i(s.  .'\s  a  rule,  however,  thev  are  not 
responsible  for  serious  damage,    'the  larger 

Secies  are  generally  ^cked  off  by  hand  and 
e  smaller  are  driven  awav  to  other  plants  by 
the  use  of  repellants  Sttdi  as  tobacco  dusi 
Bordeaux  mixture,  etc  See  Fomacma;  Ih- 

SECTICinK. 

Consult  Bailey.  'Standard  Cyclopedia  of 
Horticulture*  (New  York  1016)  ;  and  numer- 
ous bulletins  of  the  agricultural  experiment  sta- 
tions and  of  the  United  States  Department  of 
Agitculturs: 

M.  G.  Kains, 
Horticultural  Consultant. 

TOIIB,  a  vault,  cavity,  niche,  excavation  or 
chamber  to  receive  the  dead  body  of  a  human 
being;  also  the  monument  erected  to  his 

memory,  or  the  combined  structure  that  answers 
both  of  ihise  purposes,  .'\mong  Eastern  pco- 
pk^  it  early  became  the  practice  to  place  the 
runains  of  the  dead  in  excavated  chambers  or 
in  case  the  dead  bodies  were  first  burnt,  to 
place  urns  containing  the  ashes  in  sudi 
chambers.  These  structures  even  tn  times  of 
great  antiquity  were  decorated  within  or  with- 
out with  appropriate  inscriptions.  F.arly  tinnbs 
often  bore  character  writing',  iiilni^-  oi  the 
parentai«:c  and  the  place  of  residence,  perhaps 
the  station  of  life,  of  ihc  deceased,  and,  in  the 
case  of  heroes,  the  history  of  achievement 
was  in  all  likelihood  carved  on  the  walls  of  die 
structure.  Rude  pepples  whose  only  means  of 
written  expression  was  by  picture-writing  have 
employed  that  language  to  tell  of  the  exploits 
of  dead.  Tombs  arc  often  designed  to  contain 
the  remains  of  more  than  one  person,  and  of 
such  were  the  Human  columbarium  and  the 
^yptian  pyramids.  With  some  races  tombs 
were  made  elaborate  obje<ns  of  art;  with 
others,  such  as  the  Greeks,  they  were  highly 
artistic  but  simple  and  tasteful.  The  stele  or 
nat  stone  set  up  to  mark  a  grave  was  often 
highly  carved,  ami  the  ?it!c  of  Dcxileos  in 
Athens  is  famous.  Large  edifices  built  as 
monuments  to  the  dead  are  not  found  in  Greece, 
but  were  common  in  the  semi-Greek  lands  of 
'  Asia,  the  mMt  noted  being  that  of  King  Manso- 
Ins  of  Carta,  whence  comes  the  term  mauso- 
leum (q  v.).  Rnman  mf>numents  were  of  v^rcat 
spkndnr.  as  is  attcsnd  by  the  few  examples 
remaining  to  the  present  time.    They  were 
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often  of  large  proportions,  the  so-called  *Castle 
of  Sunt  Ancelo*  being  nothing  else  than  the 
tonb  of  the  nmperor  Hadrian  and  hit  succes- 
sors, 'stripped  of  its  sculptures,  its  marble 
colonnade,  its  prohable  conical  superstructure,* 
and  criiwcicfi  with  defensive  works  that  make  of 
it  a  vcntal  lc  citadel.  Other  tombs  of  ureal 
splendor  arc  found  outsidr  of  the  vsall>  <il 
Rome  and  althouKh  dcsnoilcd  and  in  some  in- 
stances subverted  to  the  purposes  of  other, 
Mijaccnt  architectures,  they  testify  to  the  wealth 
and  the  artistic  attention  which  the  Romans 
bnlowcd  OQ  tbera.  Poaapeii,  too^  bad  ia  Icwg 
street  of  magnificent  tombs,  whidi  has  been 
partiallv  uncovered  Otttsidr  the  limits  of  the 
city  proper.  In  portions  of  Italy  and  in  some 
of  the  older  Spaiiisli-Amcrican  to\N  I  uri.i's 
in  the  cemcicries  were  made  in  nichi vshicb 
lose  row  alit)vc  row,  terrace-like.  In  the  niches 
rested  coftiiu  bearing  the  bodies.  Burial  in 
dwrches  was  jprohibitcd  during  the  earlier  cen- 
turies of  Chnsiiaaity,  but  from  the  custom  of 
•recting  cfaurdies  or  diapds  over  graves  of 
martyrs  the  custom  arose  to  bury  monarchs 
under  the  cover  of  the  church,  and  the  most 
important  tombs  of  the  Middle  .X^'c  are  gen- 
erally so  situated.  The  earlier  examples  con- 
si  "-t  oi  a  simple  stone  coffin  or  sarcophagus, 
often  with  a  low,  gabled  lid  and  a  sculptured 
cross.  Following  these  come  the  altar-tombs, 
in  the  form  of  a  table,  and  sobsequently,  in  the 
13th  century,  a  species  of  tomb  consisting  of  a 
sarcophagus  bearing  a  recumbent  figure  of  the 
deceased,  the  whole  surmounted  by  a  canopy, 
often  of  exquisile  beauty  of  desiRn.  Still  more 
stat  ic  arc  the  churchyard  tombs  of  which  fine 
ex.implcs  arc  seen  in  the  tombs  of  La  Scala  in 
the  churchyard  of  Santa  Maria  Vntica  in 
Verona.  The  tomlis  of  the  Renaissaiioi  period 
became  more  and  more  complex.  The  sar- 
cophagus wa.s  disguised  and  subordinated  to  the 
decor^ons  of  sculptured  upholstery  and  groups 
of  syndwfical  or  mythologicat  figures.  Immcdi. 
ately  following  the  Ifiddlc  Ages  the  beauty  and 
value  of  the  stattiary  employed  partly  compen- 
sated for  the  lo^s  nf  irchitectural  design,  as  is 
the  case  in  Muhelati^relo  s  tombs;  but  in  suc- 
ceeding years  this  redceminR  feature  was  lost 
and  tomb  architecture  rapidly  declined.  The 
tomb  placed  in  a  niche  in  a  church  naturally 
suggested  the  memorial  tablets  of  more  recent 
yr»r%.  The  tomb  of  the  Virgin  Mary  is  vene- 
rated near  Jerusalem,  in  the  Cedron  Valley. 
The  sepoleher  is  completely  bdow  the  present 
ground  level,  and  is  reached  by  a  stnnr  stair- 
way descending  48  steps  Consult  the  p.miphlet 
by  Jenii  Haptivte  (  hristyn,  'Les  tombe.mx  des 
hommrs  illiivtrrs  '  r'c  (1674);  and  the  paper 
bv  I.  S  M' r(  If 'I  c  tombe  di  V'erona'  in 
*Teatro  italiano  modcrno*  (Vol.  II.  1792). 
TOMBAC,  an  alloy  consisting  of  from 


alxiut  7,^  tu  J^.""  p.irts  Cupper,  mixed^witb  15  to 
2.^  p.irtv  /UK,  and  u^tcd  as  an  imitation  of  gold 
fur  cheat)  jewelry.  When  arsoiic  IS  added  h 
furmi  v^nite  tombac. 

TOMBIOBEB.  t5m-big'bi,  a  river  rising 
In  TikhominKo  County,  In  uic  northeast  conwr 
of  Mississippi,  and  flowing  south  to  Lowndes 
County  where  it  enters  Pickens  i 'ounty  in  Ala- 
bama It  continues  an  irrcirnlar  southern 
c<'!ir?»e  and  unites  vsith  tlic  AI.i' .ini.i  kner.  4s 
nules  uurth  of  Mobile  Uay.  From  the  point 
of  junction  tha  waurs  enter  Mobile  Bay  br 


Mobile  (q  v.)  and  Tensas  (q.v.)  rivers.  The 
total  length  IS  over  500  miles.  It  ia 
for  412  miles  from  Mobile  Bay.  lo 

Miss.  . 

TOMBS,  The,  a  noted  city  prison  in  New 
York.  It  occupies  the  entire  bb>ck  bounded  hv 
t'enicr.  Elm.  Leonard  and  Franklin  streets,  and 
IS  connected  with  the  criminal  courts 
on  the  other  side  of  Franklin  street  by  i 
story  closed  passage,  locally  known  as 'the 
•bridge  of  sighs.*  The  Olrl  Tombs  biiiltfiag 
built  in  1838  was  replaced  in  IKOR  bv  a  new 
^tnlcture  on  the  Center  street  ^idc.  fan  of 
the  old  building  still  standing  indicates  v5me- 
ihing  of  the  fine  Eg>-plian  architecture  in  which 
the  original  structure  was  built.  Its  propor* 
tions  .-tre  grand  in  their  beauty,  but  acy  are 
dwarfed  into  insignificance  by  its  situation  and 
by  the  high  comweicial  Iwildinas  surroondng 
it.  The  prison  covers  the  site  of  the  pre-Rero- 
lutionary  gibbet  and,  therefore.  <tands  on 
ground  b  ng  dedicitrd  to  penal  punishment  In 
intert'.ai  arrangement  is  into  corridors  of  celh 
which  rise  in  tiers  one  alK>\e  the  other.  It  is 
used  almost  wholly  for  prisoners  awaiting  trial 

TOMCOD,  or  PROBT-PI8H.  a  species  of 
small  cod  {M%eroqadut  tomeod)  of  the  North 
Atlantic,  usually  abundant  in  the  mouths  of  the 
rivers  .ifter  the  first  frosts  of  autumn.  I:  is 
from  4  to  12  inches  lon^j,  olive  green  aV>vr. 
and  silvery  bf]'>\\  It  ,i  \-alued  food-f.'h 
and  has  several  useful  relatives  on  the  Pacific 
Coast 

l^MX,  Jacob,  American  philanthropist: 
b.  York  Countv.  Pa.  13  Aug.  1810;  d  Port 
Deposit.  Md  ,  16  March  IS^'X  In  18o3  he  settled 
in  Port  Deposit,  and  ther^  acquired  a  fortune 
in  business.  In  1864  he  entered  political  Ufe 
as  State  senator,  being  chairman  of  the  Senate 
Finance  Committee,  and  uas  instrumesttal  ia 
reducing  the  indebtedness  of  the  State  grcailjr 
to  the  pubHc  welfare.  His  public  benefacttons 
include  a  large  gift  to  Dickinsoo  College,  and 
the  establishment  of  a  technical  »chix>l.  the 
lacob  Tome  Institute,  at  Port  Deposit,  which 
he  erected  at  a  cost  of  $l,6lJ0,000,  and  by  ht$ 
will  perm.mently  endowed  with  an  CQUal  SWU 

TOME,  lo'mx   See  Co.vcrpciAN.  Chiix 

TOME,  a  post-village  in  \'alcncia  Countv 
\<  w  Mexico,  on  the  Ri<>  (  irande  River  Fjirhr 
in  the  loth  century  it  was  settled  bv  the 
Spaniards  and  for  years  was  the  scat  of  g«>v- 
emment.  In  1706  it  uras  desttvytd  by  ibe 
Comanche  Indians,  since  which  time  it  orrcr 
has  refsined  its  Unportaace  hi  die  hMalhy.  Po^ 
.nbout  500. 

TOMB  mS'HTUTB.  See  Jacm  Tbm 

Insiii'  ■ 

TOMUNSON,  Everett  Titawocth,  Amer- 
ican author  b  Shiloh.  .N  .1  .  U  M.iv  1859  He 
studied  at  \Siliiams  I  ollege,  and  atierward 
laiik'ht  in  various  preparatory  schools  in  the 
iuistcrn  and  .Middle  Stales,  but  m  18'M  bricar. 
to  devote  himself  to  literature.  particuUrl>  ?e 
the  writing  of  historical  books  fur  chiidresL  Ht> 
publications  indude:  *The  Boy  SoKeti  ol 
1812'  (IMS):  «Three  Youwr  dunimiab' 
(t8*«):  'Tecmnsch's  YornvTwavcs*  OflVl: 
'\\  .ishmeton's  Yo«Bg  iUde*  (18W> :  'K  Irrsey 
buy  in  the  RcvohMKNI*  (1899):  'L'nder  Co- 

luBMl  Coloa*  (1902) ;  <Y9iiiit  roBu'  HistMy 
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of  the  Revolution'  (1902)  ;  'Young  Amencans 
in  the  British  Isles';  'A  Lieutenant  Under 
Washington'  (1903)  :  *Thc  Kider  of  the  Black 
Horse'  (190*);  *The  Red  Chief  (1905); 
♦Soldiers  of  the  Wilderness*  (ISWS)  ;  ^Winning 
His  Degree*  (1905) ;  «Fonr  Boys  in  die  Yellow- 
stone' (1906) ;  'Marching  Against  the  Iroquois* 
(I'm);  'The  Camp  Fire  of  Mad  Anthony' 
(1907);  'The  Fruit  of  the  Desert'  (1907); 
♦Four  Boys  in  the  Land  of  Cotton'  (l'X)7)  ; 
<llad  Anthony's  Young  Scout'  (1908)  ;  'Four 
Boys  on  the  Mississippi'  (1908):  « Light  Horse 
Harry's  Legion>  (1910) ;  <The  Champion  of  the 
Reginient>  (1911);  <The  Young  Minute-Man 
of  1812»  (1912):  «The  Young  Sharpshooter* 
(1913);  'Scouting  With  Daniel  Boone'  (1914); 
*  Places  Young  Americans  Want  to  Know* 
(1915). 

TOMMASEO,  totn'ma-za'o,  Niccolo,  Ital- 
ian philoloRist  and  philosopher:  b.  Sebinico, 
Dalmatia.  about  1802;  d.  Florence,  Italy.  1874. 
He  studied  law  in  Padua  but  turned  to  litera- 
ture and  became  known  as  a  poet  and  critic. 
He  was  forced  to  leave  Florence  where  he  was 
colloborating  with  Viesncttx  in  publishing  hts 
<Antologia>  which  was  suppressed  hy  the  gov^ 
emmcnt.  He  then  went  to  Paris  where  he  de- 
voted his  time  to  making  the  French  and  Ital- 
ians better  acquainted.  In  1838  be  went  to 
Corsica  where  he  made  a  collection  of  |)npular 
songs  which  were  published  in  1841.  He  re- 
turned to  Venice  where  he  was  arrested  in 
1848  for  his  Ubeial  Qpinioas,  bat  was  freed  by 
the  Manm  insurrection.  Phially  scttlfaig  down 
hi  Turin  he  bcpan  (1854)  to  publish  his  preat 
dictionary  of  the  Italian  lanf^ua^'e.  lie  was 
distinguished  for  his  vast  and  accurate  knowl- 
edge as  a  philologist  and  for  his  constant 
efforts  to  educate  the  people.  He  was  the 
author  of  a  number  of  works  in  Italian. 

TOMMY  ATKINS,  a  generic  nickname  ap- 
plied to  the  British  soldier.  It  ori^ritiated  many 
3remrs  ago  from  certain  printed  forms  — enlist- 
ment applications  and  military  accounts,  where- 
in, as  a  model,  the  name  "Thomas  Atkins*  was 
inserted,  like  the  mythical  "John  Doe*  of  Amer- 
ican (lorumcnts. 

TOMOCHICHI.  to'mo-che'chc,  a  chief  of 
the  Yamacraw  brancn  of  the  Creek  confederacy : 
b.  in  the  town  of  Apalachicola,  Ga.,  about  1642; 
d.  at  Savannah,  Ga.,  1739.  He  withdrew  from 
the  confederacy  and  with  his  followers  went  to 
live  at  Yamacraw  BlufT  on  the  Savannah  River 
where  he  was  instrumental  in  making  a  treaty 
of  peace  with  Clovernor  Oglethorpe  and  in 
securing  the  ceding  of  important  territory  by 
the  Creeks.  In  1734  he  accompanied  the  gov- 
ernor on  a  visit  to  England. 

TOMPKINS,  Charles  H..  American  sol- 
dier; b.  Fort  Monroe,  Va.,  l2  Sept.  1830;  d. 
Washington,  D.  C.  1895.  He  studied  at  West 
Point,  but  resigned  without  completing  his 
course.  In  1856,  however,  he  enlisted  in  the 
clraK»ons,  and  was  i)romoted  fuvt  lieutenant  in 
the  Second  United  States  Cavalry  in  1861.  At 
the  outbreak  of  the  Civil  War  he  was  assigned 
to  service  in  the  defense  of  the  national  capital 
and  was  engaged  in  one  of  the  first  reconnoiter- 
ing  expeditions.  He  was  partiailarly  dis- 
tinguished for  bravery  in  the  Shenandoah  cam- 
paign, and  was  brevetted  brigadier-genrral  in 
1865.    After  the  war  he  served  as  chief  quartcr- 
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master  in  various  divisions  of  die  army,  and  in 
September  1894  was  retired  with  die  rank  of 

colonel. 

TOMPKINS,  Daniel  D.,  American  states- 
man: b.  Westchester  County.  N.  Y.,  21  June 
1774;  d.  Staten  Island,  11  June  1825.   He  was 

graduated  at  Columbia  Collcpc  in  IT*'.^,  and 
afterward  admitted  to  the  bar.  but  soon  entered 
political  life.  He  was  a  member  of  the  New 
York  legislature  and  of  the  State  Constitu- 
tional (Convention  in  1801  and  in  1804  was 
elected  to  Congress,  but  was  appointed  to  the 
State  Supreme  bendi,  and  accepted  that  posi- 
tion instead  of  going  to  Washington.  He  was 
governor  of  New  York  in  1807-17  and  in  1817- 
25  was  Vice-President  of  the  United  States. 
He  took  an  active  part  in  the  War  of  1812,  and 
was  one  of  the  strongest  and  most  able  oppo- 
nents of  slaveiy.  It  was  largely  through  his  in- 
fluence diat  the  bill  abolishing  slavery  in  New 
York  was  kept  before  the  legislature,  but  he  did 
not  live  to  sec  its  enactment. 

TOMPSON,  Benjamin,  American  poet:  b. 
firaintree.  MasSy  14  July  1642;  d.  Roxbury, 
Mass.,  13  April  1714.  He  was  graduated  from 

Harvard  and  was  long  a  teacher  at  Cambridge. 
He  wrote  'New  Ensland's  Crisis,*  a  long  poem 

of  Kinp  F'hilip's  War. 

TOM'S  RIVER,  N.  J»  village,  county-seat 
of  Ocean  County,  on  the  Pennsjrlvania  and  the 

Central  of  \'i  w  I(T--cy  railroads,  about  SO  miles 
east  of  rinladelphia,  36  miles  southeast  of 
Trenton  and  four  miles  from  Barnepat  I>ay. 
It  is  one  of  the  colonial  villages  of  New  Jersey, 
and  in  the  Revolutionar>'  days  was  a  haven  for 
privateers.  The  salt  found  here  made  it  a 
place  of  importance  in  the  settlement  days.  On 
24  March  1782  the  village  was  burned  by  the 
British.  It  is  now  a  favorite  summer  resort. 
The  chief  industries  are  connected  with  the 
care  of  summer  guests;  but  there  arc  consider- 
able shipments  of  cranberries,  farm  products, 
fish  and  oysters.  It  contains  five  churches,  four 
schools  and  one  bank.  Permanent  population 
about  l.f^OO. 

TOMSK,  Asia,  in  western  Siberia,  (1) 
capital  of  the  government  of  its  own  name,  on 
the  Tom  (q.v.).  It  is  the  seat  of  a  governor 
and  of  a  bishop  and  of  the  educational  di.strict 
of  West  Siberia.  It  has  20  Russian  churches* 
monastery,  convent,  synagogue,  mosque,  uni- 
versity with  three  faculties  and  900  students, 
technological  institute,  theological  seminary  and 
various  other  schools  for  both  si  xc^ ;  also  vari- 
ous scientific  societies,  Russian  musical  society, 
theatre,  library,  halting  Station  for  deported 
Russians,  baiws,  baxbor,  etc  The  industrial 
works  comprise  tanneries,  distilleries,  wagon 
factories,  etc.  There  is  a  bri<.k  tniiisit  tr.ide 
with  Siberia.  It  lies  on  a  br:uieb  of  the  Siberian 
Railroad.   Tomsk  dates  from  Fop.  aliout 

117,000.  (2)  The  government  has  an  area  of 
about  330,000  square  mites  and  i m  i..  ->'\nh 
and  soudieast  mountainous,  and  embraces  the 
Ahai  system.  The  Obi  ana  its*  tributaries  are 
the  chief  streams.  There  are  vast  swamps  in 
the  Hat  districts  The  climate  is  very  cold  and 
unhealthful.  Stnrms  and  earthquakes  OCCUr 
often.    Pop.  about  4.00U.OUU. 

TON,  a  measure  of  weight  and  capacity, 

equivalent  tO  20  hundred-Weight.  .-Xs  the  his- 
torical "hundred^weight"  of  Great  Britain  and 
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the  Initcd  States  OOOlains  112pounds.  the  ton 
is  reckoned  as  IMO  pounds.  This  is  known  as 
a  *long*  ton.  In  some  of  the  States  legislation 
liu  hmmIc  ihc  ton  cooMst  of  2JQ0O  pcMaMibeiiig 

20  hundred-weiftht  of  100  pounds  each.  This  is 

known  ns  a  "short*  tun.  United  Stales  laws 
make  the  ton  eijual  to  IJAK)  pounds  when  not 
othtTwiM.  >i>ecifitd.  A  metric  ton  is  l.<)iJ(»  kilo- 
^rr.in-.-.  or  JJt^6  pounds  avoirduiJof.  A  ton 
of  c.irrh  IS  the  e<)Mivalent  of  21  cubic  feet.  As 
a  measure  of  capaaty,  of  a  vess<-l  or  a  car.  a 
ton  is  -tU  cubic  feet;  this  is  an  "actual*  ton. 
The  "register*  ton  contains  100  cubic  feet.  Sec 

ToNlfAfZ. 

Applied  to  liquid  measure  the  word,  in  the 
form  tun,  was  in  common  use  with  the  old  Kng- 
h>h  wine  dealers.  A  tun  of  !irr  ooii-anied  JW> 
g.illoiis,  oi  282  cubic  inches  each,  ^hiJc  a  tun  of 
uinc  contained  252  gallons  of  231  cubic  inchee 
each. 

TONALITY,  tn  musk,  the  character  and 

quabty  of  tone.  Good  lonUity  demands:  cor- 
rectness of  pitch,  the  production  of  sounds 
slightly  out  of  tunc  IieinK  termed  of  doubtful 
tonality;  correctness  of  intonation;  and  correct- 
ness of  key  relation,  a  passage  wanting  in  de6- 
nitcness  of  key  or  scale  l>cinK  termed  of  un- 
certain lonaliiy.  The  word  has  licen  adopted 
art  critics  and  is  applied  to  painting  in  con- 
sidering the  system  of  tones,  or  the  color- 

scheme,  of  .1  pirturc, 

TONAWANDA.  ton-a-won'd^  N.  Y.,  city 
in  Kne  <.  uii;;  \.  .  n  the  N'iag.ira  Kivir,  Tona- 
w^anda  I  rctk  and  Kric  t.aiial.  .ind  on  the  New 
York.  Central  and  Hudson  River  Railroad,  op- 
posite North  Tonawanda  and  lU  miles  nurth  of 
Buffala  Several  railroads  pass  through  and 
dcciric  lines  oooneo  with  Buffalo  and  Niagara 
Palls.  It  is  in  a  fertile  agricultural  region,  and 
on  account  of  the  good  water  power  cxu-nsivc 
manuf acturiiii:  ititcrrs's  have  been  developed. 
The  chief  maiiui'ai.  tun.s  ari-  steel.  lumtKr  and 
lumber  prcnlucts  and  paper  boards.  There  are 
alxuit  75  manufacturing  e-tablishmcnt^  making 
products  of  the  annual  value  of  $2.S(X),0t)0L  The 
cdncaitonal  institutions  are  a  hij^h  schooL  public 
and  parish  schools  and  a^  pobhc  Hbrary.  The 
two  nantcs  have  a  combined  capital  of  over 
$30().nfin    pop  0.147. 

TONBRIDGE,   Rnglish   market   town  in 

Kuit.  J"'  nuN  s  -outlu.i-;  of  Loiuioii,  on  the 
Jdcdway   Kiver.     it  contain,   ibi    remains  of 

a  medi«\-al  castle  which  stands  tuar  the  en> 
trance  to  the  town,  a  pan^h  church  and  a  gram- 
mar schopl  founded  about  13.H).  It  is  noted  for 
the  manufacture  of  a  peculiar  Idud  of  w  ^den 
ware  known  as  *Toobridge  ware.*  I'up  aiiont 
17.  Mm 

TON  DO.  too-do'.  Philippines,  a  district  of 
the  eity  •>!  .Manila,  ilie  moM  northern  district  on 
the  bay  shore.  The  streets  ai«  mostly  narrow, 
die  houses  built  of  csne  and  idpa;  it  coniaim 
a  targe  church  and  convent,  the  station  of  the 
Manila  and  Dagupan  Railroad,  and  thr  city 
slaughter-hoxi^''  The  inhal'iiants  are  mostly 
fishermen  ''i  l  I  iNit(t>.  eni.- u-ed  m  iHc  inl  .n  co 
and  ciK.«  ■ 

TONS.  Tbaobald  Wolfe,  leader  nf  the 
United  Irishmen:  h  IhiftHn.  3>  June  d. 

there.  !'>  Nov  I7'*<  lie  was  k-radtuied  at 
Trinity  (.oHege.  iHiMin.  in  17M>.  praciincd  law 
fof  a  tine  wubom  i  ' 


politic*  became  his  ab&orhing  interest  He  hdd 
republican  opinions,  and  believed  that  Ireland 
ouj^t  to  assert  her  rights  as  an  tndepetMlcflC 
nation;  bm  the  ohiecu  of  the  dobs  of  Uniird 
ItMmief)  started  at  Bctfast  and  DoMtn  in  \7A 
were  limited  to  legislative  rcf-nn  In  17*^2  bt 
was  apjHimie<l  secretary-  of  ihe  kji  ncral  I'a'hotj: 
committec  The  government  came  lo  kr''« 
through  a  spy  that  he  had  gi\m  .rraari-jc 
in  17''4  .  ri  ihr  question  of  in\  i-i  •  .  i  etni>- 
sary  of  the  French  govertimtr-,  tut  they  per- 
nuMed  to  leave  the  country  and  co  to 
America.  He  sailed  from  New  Yoric  to  rranet 
in  I79S.  and  urged  the  French  go\  trwmtni  lo 
ondertaJce  an  invasion  of  Ireland:  He  was  ad- 
jutant-general in  Hoche's  abortive  expesrfiiico 
acaiti'T  Ir' Ian  1  in  \7*)(x.  and  he  a">  r>»  - 
ser\eil  timU  r  Ib  chi  on  land.  He  acci 'TT!^...-;  -  i 
one  ul  the  small  French  expeditions  sen:  to 
a-.'^isl  the  Irish  rebels  in  1798.  but  t^a^  t^tn 

trisi  iicr  after  a  brief  nasal  cngagemeni  near 
uugh  Swilly.  He  was  tncd  by  coun-martial 
at  DtthKll,  convicted  of  treasoM,  and  ordered  la 
be  executed  within  48  hours.  He,  horn  ever,  cm 
his  throat  in  prison.  GmsuIi  the  cdiiioa  of  Im 
jinirnals  and  political  works,  with  a  'Lite.' 
his  son  (I8Jf)),  uf  \shich  a  ncv.  ediUon,  couikd 
'The  .Am I  biography  of  W  olfe  Ton^*  WIS 
issued  by  Barry  O  Hrien  (1WJ>. 

TONS,  sotoid  considered  with  referciKv  l» 
its  pitch,  timbre^  dnratioa  and  volmne.  Xemtr 
idl  teocs  m  nrasle  are  composite,  conniting  «« 

several  simple  constituents  havine  different  n-es 
of  vibration  and  known  as  partial  tones.  They 
vibrate  according  t'^  fixed  laws,  the  pitch  «Je>- 
pendtng  on  the  nature  ot  the  sonorous  body 
and  the  mo<le  of  producing  its  vibrati  n  The 
partial  tunc  having  the  lowest  pitch  (and  uso- 
ally  the  loudest  scund)  is  called  the  primt  or 
fundamental  tone,  while  the  other  partial  towm 
are  called  accessories,  harmonics  or  ovcnooes, 
Tones  differ  in  quali^  or  limbce  aoeurifiag  to 
the  number  and  relative  force  of  their  partial 
ti  nes.  .\  pure  t'liic  is  a  simple  harrr.r  nlr  -.il.ra- 
li'  ii  The  ^cMir.h  tone  of  a  scak  i>  cal'icd  he 
charac icristu  t^  nc;  two  tones  Ci^alescing  are 
termed  comMnational.  The  interval  of  a 
major  sec 'in]  is  railed  a  tone  or  whole  inoc. 
half  of  such  internal  being  a  semitone  \\lsctt 
a  piano  key  is  sounded  it  prodiKes  a  nrte.  and 
the  character  of  that  note  is  a  tone ;  the  charac- 
ter of  all  tbe  notes  of  an  instrument  gives  the 
lone  of  the  in^'r'smrnt.    See  S^rrr :  Prrr" 

TONER.  Joseph  Meredith,  .\merican  phy- 
sician ti.  Pitt^burich.  I'a.,  }0  April  ISJ.^.  i 
Uavhin>:'r,r.  1^  C  .  1  Aug.  18%.  He  »a»  gradn- 
a!..l  .>[  ;hc  J.  rTer-  r.  Medieil  College  in  IfSI 
and  esublishcd  himself  as  a  ■**^u^l  pnc> 
titiooer  in  WashinRton  in  185S.  He  was  the 
originBlor  nf  the  plan  for  the  Ameriean  Medi- 
cal Asseciatkm  Library  e«tabKshed  in  Wasfctsf- 
ton  in  b'^MldnKi'^e  a  part  of  tbe  Smith vn-un 
Insriiution.  fonnde.1  the  Frovidrnce  Hr»<|^'.al 
and  Saini  .\nn'^  I;; lant  Asvlnm  in  W  avhinrr*^ 
and  m  IK71  the  Toner  lecture*  under  the  aus- 
pu  t  s  of  the  Smithsoni.^n  Institution  He  6t- 
sisfd  the  *y^|tem  of  symbols  for  the  indicaticw 
ot  ge<  L-rapoical  localities  which  was  adopted 
by  the  l'o«t  Office  Dcfartmeat  and 
sbte  feseaichf*  into  carlr  Amefknn 
litctatnrc.  Hi<  mllertion  of  IbfOi  medw-al 
books  and  I8.UK)  pamphlets  h*  Mcmcd  t« 
CoogKss  in  MB.    His  — "  -  *^     *  ^  ' 
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'Maternal  Instinct,  or  Love'  (1864)  ;  'Medical 
Register  of  the  United  Stales'  (.1J>74)  ;  'Annals 
of  Medical  Progress  and  Medical  Education  in 
tb«  United  Sutes'  (1S74>:  ^Medical  Men  of 
the  Revolution*  (1876),  etc 

TONGA,  tong'gs).  or  FRIENDLY  IS- 
LANDS, Polynesia,  a  group  of  islands  under 
British  protection,  situated  in  the  south  Pacific 
Ocean,  mainly  between  lat.  18"  30"  and  22"  30' 
S.,  and  between  long.  173°  and  176°  \V,,  sovith- 
east  of  the  Fiji  Islands  and  southwest  of  Samoa. 
They  arc  sometimes  classiiied  a«  three  groups, 
the  Tonga-tabu.  Haahai  and  Vavan.  The 
group  coiisists  ot  about  200  islets  with  a  total 
area  of  i^O  square  miles.  The  largest,  Tonga- 
tabu,  is  20  miles  long.  The  islands  are  partly 
volcanic  and  mountainous,  partly  of  low  COral 
lomation.  They  have  been  subject  to  consider- 
able  changes  in  modem  times  by  volcame  ac- 
tion. The  soil  is  fertile  and  the  vegetation 
lu.xunant.  The  chief  exports  are  copra,  fruits, 
mats  and  sponges.  The  i.il  imports  and 
cxjjoris  total  each  about  $350,000.  trade  being 
mainly  with  Attstralia  and  New  Zealand.  The 
larger  islands  are  visited  every  fortnight  by 
vessels  of  the  New  Zealaad  Union  Steamship 
Company.  The  inhabitants  belong  to  the  finest 
of  the  Polynesian  types.  They  are  peaceful, 
civilized  and  Qirit-iian.  being  mostly  Wcsleyan 
Methodists.  Excellent  schools  and  a  college 
have  been  established  by  missionaries.  The 
immediate  ruler  is  King  George  li  and  native 
council,  whose  capital  to  Nakmloia  on  Tongir 
tabu.  The  islands  were  discovered  by  Tasnuui 
in  1643.  In  1845  they  were  united  under  one 
king.  In  May  1900  ihey  were  declared  under 
British  protection.  Pop.  about  24,000,  including 
390  Europeans. 

TONGAS,  tfing'gaz,  a  trihe  of  the  Kalu- 
schan  stock  of  North  American  Indians,  resid- 
ing around  Cape  Fox  and  at  the  mouth  of  Port- 
land Canal,  southeastern  Alaska.  They  number 
about  2S0l 

TONGRES,  tongr,  Bdffum,  a  town  in  the 
province  of  Limburg.  on  the  Gccr,  12  miles 
north  ot  LitL'O.  The  chureli  of  Notre  Dame 
(1240)  is  the  first  dedicated  to  the  Virgin  in 
die  north.  The  cloister  belongs  to  the  10th 
century.  The  industrial  works  include  tan- 
neries, dT^tillcries  and  hat  manufactories.  The 
popnlati  Ti  br-fnre  the  war  was  about  10,000. 

TONGUE,  the  principal  organ  of  the 
sense  of  taste  and  an  essential  part  oi  the  aP- 
^ratus  of  speech  in  human  things.  The  name 
tongue  is  also  given  to  various  structures  in 

invertebrates,  as  the  proboscis  of  a  KpiJoptcr 
or  the  odoulophorc  ot  a  shellfish.  In  man  ihe 
tongue  is  attaclicd  by  ii>  b:ise  or  rout  to  the 
byoid  bone  and  to  the  epiglottis.  Its  tip,  sides, 
upper  surface  and  part  of  its  under  surface 
are  free.  Its  tmder  surface  is  fixed  to  the 
tower  jaw  by  the  genio-hyoglossi  mnsdes  and 
from  its  sides  the  muc'iu^  membrane  is  reflected 
on  the  inner  surface  of  die  giims.  In  front  of 
the  under  surface  a  fold  of  the  mucous  mem- 
brane is  specially  developed  and  is  named  the 
frcnum  linguic.  The  upper  surf.ace  is  convex 
and  bears^  a  deep  micKIlc  line,  the  raphe,  which 
ends  bdtind  in  a  deep  follicle  or  sac  —  the 
furamen  coecum.  Two-thirds  of  the  forward 
portion  of  the  organ  are  rough  and  bear  the 
characteristic  structures  known  as  papillae,  in 


which  the  sense  of  taste  resides.  The  posterior 
third  is  smooth  and  exhibits  the  upenings  of 
numerous  mucous  glands.  The  substance  of 
the  tongue  consists  of  numerous  intrinsic 
muscles,  which  are  named  raperior  and  inferior 
longituaioai  and  transverse  muscles.  The 
mucous  membrane  consists  of  an  upper  lajfer 
or  niti',  •:pj>orting  papilla;  and  covered  with 
epiilir'iLua.  i'his  ciuis  supports  the  blood-ves- 
;  t  :  -  ,ind  nerves  and  into  it  the  muscles  of  the 
tongue  are  inserted.  The  papiliie,  which  cause 
the  characteristic  roughness  of  the  tongue^  are 
of  three  kinds.  The  circiunvallate  papillx  num- 
ber from  eight  to  10.  They  are  of  large  sixe 
and  are  placed  on  the  hinder  part  f  t'.(  uf  per 
surface  and  e.xtentl  from  the  raplic  ,u  iwo 
diverging  lines.  Each  of  these  papill;c  cousists 
of  a  rounded  central  and  flattened  disc,  situ- 
ated in  a  cup-shaped  depression  or  fossa.  The 
exposed  part  oi  the  papilla  is  itself  covered 
with  numerous  smaller  papillae.  The  fungiform 
papilla:  are  more  numerous  than  the  circum- 
vallale  and  are  scattered  irregularly  over  the 
upper  surface  of  the  tongue,  but  arc  most  plen- 
tiful on  its  apex  and  sides.  They  are  of  large 
sise,  of  rounded,  projecting  form  and  of  a 
deep  red  color.  The  filiform  or  front  ^piunUae 
are  of  very  small  site  and  are  arranited  m  tows 
corresponding  with  the  rows  of  the  circum- 
vallatc  papilla;.  In  structure  the  papillse  are 
like  th<>se  of  the  skin  (ii.v.)  and  contain  loops 
of  capillary  vessels  as  well  as  nervous  fila- 
ments. The  mode  of  termination  of  the  nerves 
in  the  papiUsB  is  hardly  determined.  Numerous 
follicles  and  mueotis  or  lingual  glands  exist  on 
the  tongue,  the  functions  of  these  latter  being 
the*  secretion  of  mucus  (q  v  ).  The  epithelium 
(q.v.)  of  the  tongue  is  of  the  flat  or  scaly 
Jcind,  resembling  that  oi  the  epidermis  or  outer 
skin,  but  die  deeper  cdb  of  we  epithelial  layer 
do  not  eontain  aqy  pigmentary  or  coloring  mat^ 
ter.  The  muscnlar  halves  or  substance  of  die 
tongue  arc  divided  in  the  median  line  by  a 
fil)rous  septum.  The  arteries  are  derived  chiefly 
from  the  lingual  and  facial  trunks  and  the 
nervous  supply  is  distributed  in  the  form  of 
three  main  nerves  to  each  half  of  the  organ. 
The  gustatory  branch  of  the  fifth  nerve  stq»- 
plies  the  papinc  in  front  and  those  of  the  sides. 
The  lingual  branch  of  the  glossopharyngeal 
nerve  supplies  the  mucotis  memf>raiie  at  the 
side>  and  base  .and  also  the  circumx  allate 
papillx,  while  the  hypoglossal  nerve  is  dis- 
tributed to  the  muscular  substance  of  the  organ. 

The  gustatonr  nerves  and  glossopharyngeal 
branches  are  me  nerves  which  provide  die 
tongue  with  common  sensation  and  also  with 
the  sense  of  taste,  the  hypoglossal  Jierve  being 
that  which  invests  the  muscles  of  the  tongue 
with  the  necessary  stimulus.  The  conditions 
which  appear  to  be  essential  for  the  exercise  of 
this  sense  are:  (1)  the  solution  of  the  matters 
to  be  tasted — that  is,  thdr  presence  in  a  form 
in  which  their  particles  may  readUv  come  in 
contact  with  the  nerves  of  taste,  there  being 
thus  a  strdug  analogy  between  the  sense  of 
taste  and  that  of  touch,  since  the  latter  sense 
must  be  in  a  manner  exerdscd  bef<'re  the  taste 
of  any  substance  can  be  perceived;  iZ)  the 
presence  of  a  spedalized  gustatonr  nerve,  a 
necessary  condition  for  the  exercise  of  this 
sense.  Occasitmaily  it  happens,  however,  that 
other  stimuli  than  those  produced  bx  the  actual 
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contact  of  sapid  substances  «itb  ibe  nerves  of 
taste  may  excite  that  sense.  If  a  current  of 
cool  air  be  directed  on  the  tongue  a  saline  taste 
b  perceived;  and  a  smart  tap  on  the  tongue 
will  produce  a  taste  analogous  to  that  excited 
by  electricity.  A  minute  current  of  electricity 
c;iii  l>i:  licici.  ted  by  tlic  tongue  which  is  not  ob- 
scrvjiblc  by  the  contact  uf  the  hand.  It  appears 
necessary  tliat  the  siirt.ice  of  the  ion>;tic  itself 
should  be  moist,  in  order  that  the  gustatory 
aenlc  may  be  exercised,  and  hence  the  inability 
to  taite  substances  when  the  palate  and  fauces 
ate  dry  and  parched.  The  tongue  itself  does 
not  appear  to  be  the  exclusive  seat  of  this 
sense.  The  soft  palate,  uvula,  tonsils  and  upper 
part  of  the  pharynx  in  nit  prol)a})Hity  exercise 
this  seiisi-.  althiiiiK'h  in  a  miner  decree  when 
compared  with  the  tongue.  The  middle  of  the 
tongue  appear!*  to  be  most  feebly  endowed  with 
the  sense  of  taste,  the  most  sensitive  region  of 
the  organ  being  the  t^  and  edges.  The  tongue 
may  occasionally  lose  its  sense  of  taste  and  re- 
tain its  sensibility  (o  totich,  or  vic«-verta.  Sm^ 
priidng  variations  in  taste  oecnr.  While  some 
s.ub'staiucs  ta>to  alike  when  touched  by  every 
part  111'  the  loiiK'ue,  other  substances  taste  dii- 
I'erciilly  when  appliiil  to  difTerrni  parts  of  the 
lungiie.  SiMis.itn>ns  of  Uislc,  or  at  any  rale  of 
the  iml>^c.-^ioIls  .  f  taste,  may  remain  for  long 
periods  after  ihe  jiubstances  tasted  have  dis- 
appeared, while  the  freqncBt  repetition  of  the 
same  taste  dulls  the  sense  This  sense  may 
also  be  exdtcd  by  internal  stimtdt  as  well  as  by 
those  of  external  kind. 

In  the  articulation  of  words,  the  modulation 
i.f  auiiiid>,  the  ti  iiKiic  pla>  s  an  itnp<irtant  part 
aniuHK  the  organ>  c>f  iiicech;  and  in  nia>tica- 
tmn.  >wallowing  and  iK.itly  all  the  actions  pcr- 
formcii  by  the  mouth  the  tongue  i»  more  or 
less  concerned. 

Various  mechanical  devices  and  structure* 
thought  to  resemble  the  human  tongue  in  some 
rc^lKcl  are  so  named,  as  the  pole  of  a  wagon, 
the  fastening  pin  of  a  buckle,  a  vibrating  slip 
in  a  musical  nrd.  the  tan^;  of  a  tool,  a  strip  of 
leather  for  closing  the  front  gap  in  a  laced 
shoe.  cie. 

TONGUB-FISH,  an  Fndi?h  name,  cor- 
niptfd  from  the  French  tanguc,  applied  to 
V  iitik'  ~  and  other  small  edible  flatfish 
found  aloiiK  the  shores  of  the  English  Channel. 
The  term  nax  been  applied  by  Jordan  to  the 
American  genus  Svmphnnu  of  sole-like  fishes 
occurring  on  both  United  States  coasts. 

TONGUE-TIE.  an  abnormal  attachment  or 
adhcMon  of  some  part  of  the  tongue  to  some 
portion  of  the  surrounding  structures  of  the 
mouth.  The  ordinary  form  of  longuc-tie  con- 
sists in  an  abnormal  development  of  the  frenum. 
The  tongue,  in  conscqtwoce,  cannot  be  ex- 
tended beyond  the  lips,  and  suction  and  masti- 

catioii,  as  well  as  >.prrcb  art-  irtiptdcd. 

TONGUES,  Confusion  of,  the  punishment 
inflicted  on  the  InnUlcrs  uf  Habcl.  according  |o 
the  Biblical  narrative,  when  God  so  confounded 
their  language  that  they  could  not  understand 

each  i  ihcr,  tlioiiKh  up  to  that  time  there  fcad 
hern  among  thctn  vn\\  one  language  The  re- 
f.nli  was  thai  the  iMuldtng  t'  tin  i  \<.  i  r 
abandoned,  and  those  who  had  Iwn  engaged 
in  its  errcti-  n  were  dispelled  Over  varioDS 
landt  («*cn  xi.  !-»*). 


TONGUES,  Gift  of,  a  gift  bestowed  in 
connection  with  the  Pentecosul  descent  of  the 
Holy  Spirit.  Accortfing  to  the  Acta  of  the 
Apostles,  when  the  memhers  of  Ae  Qrar^  fad 

assembled  with  one  accord  on  the  Jewish  dai 
of  Pentecost,  suddenly  a  might>',  rushing  wtn^ 
entering,  pcr\adtd  the  building'  in  whuh  ihej 
had  assembled,  cloven  toiikjiie^  as  ot  tirt  'de- 
scended on  each  and  those  on  whom  they  were 
bestowed  began  to  speak  with  "other  tongues^ 
as  the  Spirit  gave  (Mm  utterance* — the  nf^ 
thians,  Medcs,  Elamitcs  and  othcnL  who  re- 
paired to  the  place  when  newt  of  ilie  miracle 
reached  them,  bearing  testimony  to  ita  reaS^ 
(Acu  ii.  1-21). 

TOmc  SOMA.    Sec  Sma,  Ttane 

SOI.-F.^,  or   XtAvAFiif.    I'Ml    S'l  -'KM. 

TONICSj  remedies  which  arc  allied  to 
promote  nutrition  and  thus  increase  the  streng^ 
or  tone  of  the  body  when  it  is  reduced  They 
arc  assumed  to  restore  the  ftmctiona]  activity 
of  various  tissues,  and  not  merely  increase  the 
vigor  of  muscular  fibres,  as  was  formerly  be- 
lieved. Tonics  are  of  two  kinds,  mcd  rin.il  and 
noit-mcdicinal.  The  medicinal  toraci  are  vari- 
ously classified,  accordini;  to  the  part  of  the 
body  they  princtOMHy  act  upon,  or  to  the  effects 
they  produce.  Those  that  increase  the  secrc> 
tions  of  the  alimentary  canal,  die  saliva,  ga^ 
trie  or  intestinal  juke,  etc.  and  so  »d  diges- 
tion,  are  spoken  of  as  gastric  or  stomachic, 
intestinal  and  digestive  tonics.  Examples  of 
such  tonics  are  the  v(>;etable  hitters,  cinchona 
and  Its  derualives,  quassia.  ct>lumb«,  gentian, 
taraxacum,  mix  vomica  and  the  salts  of  sfr>cb» 
nine ;  dilute  mineral  actdSy  small  doses  of  alco> 
holies  and  extraCU  of  malt  Valuable  adjuncts 
to  the  above  ai»  vegetable  and  animal  pt^Mia. 
Blood  or  haanatie  tonics  are  those  dcsiciied  to 
improve  the  quality  of  the  V.ooi\,  and  include 
iron  and  its  salts,  arsenic,  maiiK.incse.  mercuric 
chloride  and  <iiiinme  X'asctd.^r  tonus,  oftc« 
administered  to  ;iKreasc  the  tone  of  the  1>Uj>j6' 
vessels,  include  lii.!la<!onna,  digitalis,  ergot  and 
strychnine.  General  tonics  act  chiefly  as 
nutrients,  being  assumed  to  gradually  iocreas* 
the  weight  of  the  body  or  exert  a  stimiUaliag: 
or  modifying  action  upou  the  tissue*.  Cod>li%cr 
oil  and  other  fats,  salu  of  nho^honu  and 
arsemc  act  as  general  tonics.  Verve-tonics,  or 
ner\in(.s,  \\Iii>h  .m  ^;i\cn  increase  the  to;:? 
of  the  ucrvoui  s^iicin,  invludv  arsenic,  strych- 
nine, salts  of  iron,  zinc,  copper  and  silver,  pho*> 
phorus,  .imn  ofiia  chloride  and  quinine,  cardiac 
tonics,  ■!tKi',.lts,  strophanthus.  strychnine  sfim- 
nlate  the  heart's  action.  The  non^medictaal 
tonics  (usually'  classed  as  general  tonics)  are 
sunlight,  friction,  electricity  and  massage ;  also 
exercise  in  the  open  air.  and  cold  in  its  various 
forms  an;l  appliKilions.  .vs  air.  the  shower  and 
<;ronpe  hith  and  sea-bathing  Within  recent 
\i  ;iis  there  is  more  and  more  doubt  of  the 
iieneht  cf  so-called  medicinal  ionics  and  an 
increased  resort  to  n.iture's  sunlight,  air  and 
exercise,  the  stimulation  of  the  cold  bath,  etc. 

Tonics  are  employed  in  conditions  of  de- 
bility of  the  body  gener.illy.  or  of  its  different 
pans,  but  unless  properly  used  lhc>  do  harro^ 
For  example,  bitter  tonics  -houM  rot  1< 
when  there  is  severe  pain  .uid  tindeme*!.  nf 
th'    ■       .1  -  "1  r,;Ti,  a  hea\il\    co.iti  i!  u^r:^-:     ..■  ! 

vomiting  ui  bluud  or  much  mucus.  While  iroo 
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is  an  efficient  remedv  in  most  forms  of  anaemia, 
h  is  not  always  ea«iy  assimilated  and  it  is  gen- 
erally futile  in  dircmie  wasting  diseases  and  in 

organic  affections 

TONIKA,  t6n'?-k»  (also  TONICA  and 
TUNICA),  a  tribe  of  North  American  Indians, 
forming  a  distinct  linguistic  stock,  and  tor- 
merly  residing  <Kl  the  Lower  Yazoo  in  Missis- 
sippi. They  were  first  described  by  De  Soto 
as  the  Tanico.  They  were  allies  of  the  French 
colonists  in  their  contests  with  nciglilotiiit; 
trihcs,  and  in  1699  were  reported  to  occupy  A*J 
cabins  extending  over  four  lcag;ucs.  In  1706 
they  were  driven  away  by  the  Oiickahaws  and 
Alabamas,  and  in  1730  were  defeated  by  the 
Natchez,  who  burned  their  village  and  killed  a 
mimber  of  them.  The  remainder  retired  to  the 
lower  Mississippi,  where,  in  1760,  thiy  occitplcd 
three  villages,  and  in  1802  numbered  about  400 
-ijiilb.  The  Tuiiikas  were  an  agricultural  trilic; 
they  tlaucned  their  heads  and  wore  very  little 
clothing;  the  women  made  pottCly  and  a  fabric 
from  the  mulberry.  Polyganw  >vas  not  com- 
mon. There  are  now  a  very  few  survivors  of 
rhe  tril>e,  nCftr  Marksville,  La.,  who  speak  their 
native  language  as  well  as  Creole  and  English. 

TONK,  India,  a  small  native  state  of  the 
Rajputanat  cast  of  Ajroer-Merwara.  Area, 
2^53  square  miles;  pop.  about  303,000.  It  fields 

Krlt.iiii  an  annual  revenue  of  about  $6,>0,000. 
The  cajiital,  Tonk,  about  60  miles  south  of 
Jaipur  has  a  population  of  55,000. 

TONKA,  ton'ka.  Lower  Siam.   Sec  Puket. 

TONKA,  TONGA,  TONGA,  or  TON- 
QUIN  BEAN,  is  the  fragrant  seed  of  the 
leguminolis  trte  Dipteryx  odorata,  native  to  the 
northern  countries  of  ^outh  .America.  The  tree 
grows  to  80  feet  in  height  and  bears  frttiu  whieh 
are  pod-like,  oblong  and  fibrous  and  contain  a 
single  seed  This  is  of  the  shape  of  an  almond, 
but  larger,  in  a  shining  black  coat.  Tonka 
beans  have  the  fragrance  of  new-mown  hay,  <iue 
to  the  same  odorous  principle,  prismatic  couma- 
rin,  as  the  sweet  vernal  grass  and  melilot.  They 
are  used  for  their  aroma,  cither  whole  or  now 
dercd,  for  acentfaqr  clothes,  snuf!  and  in  pertum^ 
ery  and  even  as  a  substitute  for  vanilla. 

TONKAWA,  tong'k^-wa,  a  nomadic  tribe 
'of  North  .\merican  Indians,  comprising  a  dis- 
tinct linguistic  stock.  They  formerly  roamed 
over  the  plains  of  Texas,  were  noted  for  their 
cannibalistic  practices  and  were  regarded  as  out- 
laws by  the  surrounding  tribes.  Early  in  the 
19th  century  they  were  reported  to  num])er  be- 
tween 2,000  and  3,(K¥).  l,ut  in  1S57,  when  they 
were  settled  on  a  rt  ser\  ati'iii  on  the  upver 
Brazos  River,  in  Texas,  their  number  was  ofti- 
cially  estimated  at  fewer  than  1,000.  During  the 
Ovil  War  (5  Jan.  1862).  owing  to  their  refusal 
to  join  the  Comanches.  Ddawares  and  others  in 
an  insurrection  against  the  whites,  the  latter  In- 
dians attacked  a  party  of  some  2W  Tfnikawas, 
comprising  more  ilian  half  the  tribe,  killing;  all 
of  them.  The  remainder  returned  to  Texas 
where  thejT  Stayed  until  1884,  when  they  were 
placed  on  a  ftservation  in  Oklahoma.  Here  the 
few  survivors  now  live  with  the  Poncas. 

TONKIN,  tonken',  TONKING,  or 
TONGKING,  French  Indo-China,  a  territory 
under  French  protection,  bounded  on  the  north 
by  Oiina,  on  the  east  by  the  Gulf  of  Tonkin, 
on  the  south  by  Anam  and  on  the  west  by  I<aos. 


Are^  46^400  square  miles.  It  is  divided  into  14 
provuioes  and  includes  about  8,000  villages.  It 
COnstttt  of  two  mountainous  regions  surround- 
ing OB  three  sides  the  large  alluvial  plain  and 
delta 'region  of  the  Song-koi  (Red  River),  also 
an  intermediate  region  of  plateaux.  The  Song- 
koi  llows  through  the  centre  of  the  territory 
from  northwest  to  southeast  and  opens  a  navi- 
gable waterway  extending  in  the  rainy  season 
as  far  as  Lao-ktqr.  The  Song-bo  (Black  River) 
rises  in  Yunnan  and  joins  the  Song-koi,  the 
largest  river  in  the  Mekong,  forming  a  large 
portion  of  the  western  l^oundary.  The  principal 
mineral  resources  arc  deposits  of  coal,  iron, 
copper  and  gold.  The  climate  is  hot  and  humid  • 
and  the  alluvial  plain  of  Tonkin  produces  some 
of  die  beat  iriee  in  the  world.  Sugar,  cottoi^ 
tea.  Indian  com  and  (xnum  are  also  cultivated 
to  a  great  extent,  and  on  die  higher  grotmd 
there  are  coflfee  plantations.  The  manufacturers 
include  silk,  paper,  cotton  textiles,  indigo  and 
oils.  Commerce  has  rapidly  increased,  the  ex- 
ports, chiefly  rice,  maize,  sugar  cane,  silk,  cot- 
ton, coffee,  tobacco  and  animal  products 
amoimting  to  about  $10jOOO,000  annually.  The 
imports  In  1915  totaled  $8,000,000,  being  largely 
tools,  machinery  and  beverages.  The  principal 
port  is  Hai-fong,  which  has  steamship  connec- 
tion with  Hongkong,  Yokohama  and  Cochin- 
China.  Railroads  run  from  Hanoi  to  Hai-fong 
and  Nam-dinh  to  Lungchow  and  to  YitMMMlftt 
and  to  the  Chinese  frontier.  There  »rt  ooeati 
cables  connecting  with  Hongkong  and  Hue 
Hanoi  is  the  capital,  and,  since  1902,  also  the 
capital  of  the  whole  of  French  and  Indo-China. 
Tonkin  was  an  independent  slate  until  1802, 
when  it  became  a  province  of  Anam.  The  lat- 
ter is  still  its  nominal  position,  although  the 
Anamite  vice-royalty  was  superseded  in  1897 
by  a  Frendi  residency,  and  the  French  protect 
toratc  is  more  direct  here  than  in  Anam  proper. 
The  provinces  are  governed  by  a  resident  and 
vice-resident,  and  each  is  suhdiviikd  into  four 
military  territories  under  commandants.  PoDu 
estimated  in  1911  as  6,119,720^  with  33j0il0  Clii' 
nese  aiul  6,132  Europeans. 

TONKIN,  Gulf  of,  Indo-China.  an  arm 
of  the  China  Sea  extending  northward  between 
French  Indo-China  and  the  Chinese  island  of 
Hainan.  It  is  about  400  miles  long  and  200 
miles  wide.  It  forma  the  coast  of  ttie  protec- 
torate of  Tonkin  and  receives  Hie  commerce 
brought  down  by  the  important  river  Song^ 
koi  from  a  rich  agricultural  region. 

TONKS,  Oliver  Samuel,  American  teacher 

of  art:  b.  Maiden,  Mass..  24  Dec  1874  He  was 
graduated  at  Harvard  University,  where  he 
took  his  Ph.D.  degree  in  1903,  and  was  a 
Fellow  of  the  American  Classical  School  at 
Athens  (1901-02).  He  served  as  assistant 
curator  of  the  department  of  classical  art  in  the 
Boston  Museum  of  Fine  Arts  (1903),  was  in- 
structor in  Greek  at  the  University  of  Vermont 
{19W),  lecturer  at  Columbia  (VX)S)  and  pre- 
ceptor in  art  and  archa-ology  at  Princeton 
(190>  11)  He  then  became  professor  of  art  in 
vassar  College.  He  collaborated  in  writing 
<The  Art  MusetBtt  and  the  Public  ScbooP 
(1912). 

TONNAOB,  the  carrying  capacity  of  a 
ship.  As  this  capacity^  is  variously  measured  the 
word  has  seven!  special  meanings.  As  it  conies 
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ixom  the  sJitpmrd  the  ship's  capadty  it  rated 
U  "dead  weiffM  tonnage*   As  it  is  measured 

by  maritime  surveyors  and  registered  as  of  SO 
many  ions,  its  capacity  is  spoken  ot  as  *^oss 
rcKi^t'r«<i  lomiage"  and  "nil  n.p;i>uitil  loii- 
na^e."  l<t)lh  li^'iires  brini;  .15  iii  diiTi  iiiu 

ports  (liu'H  arc  .uilntnl  v.irnji;>ly.  -onuiiiiK-s 
on  the  K'lJss  and  sometimes  on  the  net  ton- 
nage. \Var  vessels,  which  have  nu  "carrying 
capao^  in  the  mercantile  sense,  are  rated  by 
their  Sfisplaccment  tonnage.*  Still  another 
form  is  recognised  amonc  shii>pers  as  "cargo 
tonnage*  or  "ineasiiremetii  toimage.' 

Deadweight  Tonnage  the  amount  of 
■dcadvM-iKlit  tun>  01  J,(»xJ  [xninds  which  ran  be 
loaded  u^iow  .1  .1;  U>.ul-liiu  viia  >  ilrauKlit 

when  she  has  on  board  her  lull  compicniuU  01 
Stores  and  fuel. 

Diaplacfmcnt  Toimage  is  the  weight  of 
sea  water  actually  displaced  by  the  vessel  h 
is  computed  usually  by  calculating  frocn  the 
drawings  ot  the  ship  by  the  naval  architect  the 
cubic  contiiit  ui  the  iinttKr>t.(l  hvill  in  fict  ;iiiJ 
ailJiiin  t(i  tii.it  liKUrt  llic  miiiilitr  o[  cuhu-  !i-et 
III  thi  pro[Klltr,  ihc  >h;itti:in  exutiur  <,if  the 
hull  and  the  submerged  portion  oi  the  rudder. 
This  total  is  divided  by  35.  as  35  cubic  feet  Oi 
sea  water  weigh  almost  exactly  oue  too. 

In  ascertaining  the  carrying  capacity  of 
a  ship  under  the  old  style  of  mcasurcotent  (ab* 
brrviated  O.  M.)  the  depth  of  the  vessel  was 
as>iiiiif<l  to  li<_'  tlic  sanif  ii''  il>  iir<  .iiitli  and  tlit 
toiiii.ik'c  obtained  bv  muUiplyuig  liie  Ico^th 
by  the  1  rcidtii  b>  the  depth  and  dividing  the 
product  by  *>4.  tlK  quoueni  being  the  tons  bur- 
den. But  this  rule  was  found  to  be  impracti- 
cable, since  shipbuilders  sought  to  evade  ton* 
fiage  and  harbor  dnes  hy  buildii^  their  ships 
vtr\  n..rrow  and  deep.  In  183.^  the  British 
Parliament  remedied  these  defects  by  new 
measurement  laws,  which  were  aniended  by  the 
Merchant  Shippitier  Act*  nf  1K>4  and  1894. 
Undii  tbi-  ^\ m,  kiniwii  a-<  the  \io(ir>-um. 
actual  measurements  ot  the  depth  ot  die  vcs- 
kI  arc  made  at  certain  intervals,  the  number  oi 
which  depends  on  the  Icsigth  o{  the  tonnage 
dedt.  and  at  these  pmots  iransverae  areas  are 

cotripit'cd. 

Gross  and  Net  Registered  Tonnage.—  For 
pvi:i"'''»  of  measuiiiiv:  tiiin.T^e  tlit  I  ni;(.-c.l 
States  practice  divides  vessels  into  stx  >.U:!scs 
based  upon  their  lenKth  (the  Rritish  into  five). 
These  leiigtbs  aud  the  number  of  longitudinal 
sections  into  which  they  are  respectively  di- 
vided are  as  follows :  t,  vessels  under  50  feet 
long,  into  six  parts :  TI.  between  90  ftfi  and  100 

f<rt.  into  ei^ht  p.nrts;  III.  between  .ind  l.'^l 
feet,  inio  lU  parts;  betwren   150  and  200 

ft  el.  into  !2  parts;  V,  iK-fwern  2^10  .nnd  25"  fett. 
into  14  p.Trts;  VI,  over  250  fe»t,  into  K>  parts 
Th<  sr  divisions  .ire  set  out  <m  the  'tonna»{c 
deck,*  which  m  a  vessel  with  less  than  three 
drrks  is  the  upper  deck:  in  .1  vessel  with  three 
or  more  decks  is  the  second  deck,  cottnting  from 
below.  The  leni^h  of  this  deck  is  meatared 
on  its  ntiirr  !itu-  frf>m  the  in?ide  of  its  inner- 
most plafr  or  pbitik  .it  the  'x^w  to  the  innrr- 
m'''si  ^ide  •  t  thf  pl.itc  at  the  -'em,  hiti  making 
allow.dirr  ff>r  rake  The  sir.ttnns  \,>  m.irk<  d 
f>fT  at  <i,ti.*l  disfatic's  iijK)fi  this  liiu,  me.istjre- 
mem  o)  the  tran»ver-e  area,  are  m.tdc  at  each 
ktatton.  the  depth  lh:iij  tu-t  [.ikm  Tlii>  is 
ibc  disianct  trotn  ouc-ihud  up  the  round  oi  the 


beam  at  the  bottom  to  the  top  of  the  deck  ttair 
bers,  allowing  two  and  one-half  inches  for  ceil- 
ing. If  this  depth  at  mid.-;!.!!)  more  than  16 
feet  the  figure  representing  :ho  d- p(h  is  duul^if 
into  six  cnu.d  pars  .md  .1  ti.itis\erse  tr.ea»- 
tir<  mei]t  i-.  made  At  each  di\  i-itj;i,  and  at  the  log 
and  tlie  bottom.  Cuiin'.int;  from  .i'rv>e.  the 
second,  fourth  and  six'h  mtMsoremt-nts  arr 
multiplied  by  four,  and  the  third  and  fifth  arr 
multipUed  fay  two.  These  products  .ire  added 
together  and  to  the  sum  thus  obtained  ar^ 
added  the  top  neasufemcm  and  the  bottom 
measurement  TMs  total  is  then  nultiidsed  bf 
one  iliirr!  of  the  kjii.i!  Mfical  distance  into 
ulr.ih  till  d'  pth  w.i-  duulr^l,  and  the  total  m 
aci'eptcij  a-<  ihc  tr.iiisv  i  rsi  an  i  .nt  that  staTioe 
These  transverse  .ireas  are  «umf»ercd  con*ectl- 
tiveiy  from  the  bow  to  the  stem  Omitting  ibe 
first  and  the  last,  the  second,  fourth  and  each 
succeeding  area  with  an  even  nundier  »  multi- 
plied by  four;  and  the  third,  fifth  and  easrh 
sncceedmg  area  with  the  odd  number  is  raulti- 
plifcf  by  two  Thi  s(  M  \<  rat  products  are  then 
adildl  tugcllier  and  the  fjrst  and  last  also  aiMn!, 
and  ;Jic  sum  i.^  :h(n  multiplied  by  one-third  the 
ctiual  longitudin.!!  distance  between  the  sta- 
tions. The  total  is  the  cubic  content  of  the 
ship  In  cubic  feet.  This  figure  is  arhitranlv 
<fivided  by  100  and  the  quotient  is  die  underdacK 
tonnage.  To  this  is  added  the  nimiber  of  cubk 
feet  in  all  deckhouses  and  permanently  cov- 
cre<bin  sp.^ci?  which  are  above  the  tonnacf 
<!<■(  k,  and  which  are  or  may  be  used  to  park 
with  carL'o  or  Use  as  trkiisport  i(>r  passengers. 
These  additions  arc  also  divided  by  lUO  ai'l 
added  to  the  underdcck  toonagt  to  make  ihc 
graar  registered  tonn^e.  The  nef  r«!gijS#rwd 
iammmge  is  computed  by  deducting  from  the 
gro«s  the  cubic  content  of  the  inwrui.  r^.  •  ■ 
(inchidin^r  the  shaft  liintKl),  thi  crow  >;»-icc 
cable  lockers,  coal  liuiikirs.  cha r t ro<-'Tn >  and 
■^W  sp.ici  nc  cd<  d  in  the  navigation  ot  the  ship. 
an<l  sill  h  part  of  tht  space  in  tbr  double  bottom 
as  ts  not  available  for  iite|,  atocca  or  cafi|0>  Is 
cakuiatlBg  the  ship's  rcgaMiy  inwnip  n  is  a 
common  practice  to  compare  the  engine  space 
whh  the  gram  tonaas^  and  il  it  is  abov*  13 
per  cent,  and  imdCT  20  per  cent,  to  malce  u 
arbitrar)-  deduction  of  J2  per  cmt  tor  a  screw 
vcs-i]  .iiul  37  per  cen:  I'or  a  -:dmhctler  in 
ni.ikKiL;  iht  iigure  for  llu  no:  lonn.iKe-  These 
dedin  Mo  is  from  the  pross  totiti.i::i  IrTcr  at  dif- 
ferent iMjrts.  and  for  this  reason  tlie  ship  alwars 
carries  its  gross  tonn.i.i;v  figure^  as  well  as  ;h< 
net  hgurcs  for  the  calculation  of  port  and 
canal  dues  by  the  local  authorities. 

Cargo  or  UcMurmiient  Tonnage  is  iht 
true  cubic  content  of  the  »htp  m  cubic  icrr 
divided  I  \  4ii  -  un  tli,  jir:TKii>Ic  that  a  Iijk 
(2.(AX>  {xjuitds)  ut  .i\etak;c  (..iii^u  will  ocrup>  4ij 
ciibtc  fit  I  in  the  ship'«  hold.  It  is  oti  thi»  at- 
sumption  that  the  freight  charges  for  trAiis{K/r- 
tation  are  Axed.  Where  ihi  cargo  will 
mure  than  Z^XA)  pound*  10  the  40  cubic  fee:  ul 
space,  as  with  stone,  metals,  cvmmt.  etc .  :bc 
actual  areight  of  the  material  is  uscd  as  Ac 
basis  of  fiKunng  the  freight. 

The  lJnti>h  system  of  ro>  ..-n'.  ru  r-'  va« 
atlop'cd  by  lb«-  l.'iiittd  St-ites  in  io«»4. 
sc*itienil>,  uith  flight  \ariatiuns,  by  all  nLkn- 
tinu-  n.niotiv  ,\\  Suez,  r.innma  and  t-brr 
c.in.ds  kvlnrc  toIK  arr  b.iseil  on  tonnai;r,  th* 
management  bate  otabhshcd  rules  of  ihdr 
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own  for  measurement,  as  they. have  to  deal 
with  vessels  of  all  nations-  Under  modern 
mles  account  is  taken  of  the  space  in  double 
bottoms,  now  commonly  tttllized  for  feed,  water, 
oil,  fuel,  etc.,  and  no  allowance  of  more  than 
5  per  cent  of  the  pro.ss  tonnage  for  crew  space 
is  countenanced.  Deckhouses,  however,  which 
arc  u'ied  only  as  lounging  rooms  by  passengers 
acroninindated  t  lsi  wherc  in  tlu-  vessel  are  sdSO 
deducted  in  arriving  at  net  tonnage. 

TONOMETER,  iVt  music,  an  instmment 

for  measuring  the  pitch  of  tones,  such  as  a 
tuning;  fork  or  a  set  of  ^{r.iduaticl  lutiinR  forks. 
The  best-known  tonometer  was  invented  \>y 
Scheiblcr  in  1S34,  and  was  subsequently  im- 
proved by  KSoiff.  It  consisted  of  an  eiGcep- 
tionally  perfect  set  of  tuning  forks  with  an  ap- 
paratus for  determininf;  the  exact  number  of 
vibrations  per  second  produced  by  a  ^ivcn  tone. 
An  instrument  for  measuring  tension  in  a 
I  juid,  or  of  the  eyeball,  is  also  termed  a  tonom- 
eter. 

TONQUIN.  SeeTonEiK. 

TONSILS  and  TONSILITI8.  See  Nose 

AKO  Throat,  Disi  ask  of. 

TONSON,  Jacob.  English  publisher:  b. 

London,  1656;  d  there,  2  April  1736.  In  1678 
he  opened  his  shop  at  the  JudKe's  Head,  Chan- 
cery lane,  near  l  icit  street.  He  soon  became 
the  publisher  of  Dryden's  works,  and  continued 
as  such  for  many  years.  In  1690  he  completed 
the  purchase  of  the  pubiishinj;  rights  of  <Para* 
tfse  Lost,*  and  afterward  claimed  that  he  made 
more  on  that  poem  than  on  any  other.  About 
1700  he  removed  bis  shop  to  a  place  in  Gray's 
Inn  ("latc.  \\  lien  the  Kit-t'ai  C  lub  (q.v.)  was 
founded  he  was  made  its  secretary.  He  pur- 
chased a  house  at  Barn  Elms  and  provided  a 
room  there  for  the  meetings  of  the  club.  In 
1710  he  moved  to  the  Shakespeare's  Head. 
Here  he  continued  until  his  retirement  from 
business  in  1720.  His  name  is  associated  with 
nearly  all  the  literal^  nun  of  his  time:  with 
I'opc,  whose  pxistorals  appeared  in  Tonson's 
'Miscillany'  (17t»);  with  .Addison,  lor  whom 
he  published  'Cato'  (1713)  and  for  time 
issued  Thg  Spcclalor,  with  Congreve,  Steele, 
Waller,  etc.  Wycherley  spoke  of  him  as  hav- 
ing long  acted  as  gentleman-usher  to  the  Muses. 
He  published  Rowe's  edition  of  Shakespeare 
(1709). 

TONSURE,  the  shaving  of  a  space  on  the 
top  of  the  heads  of  Roman  Catholic  and  Greek 
pnests,  performed  as  a  sotemn  rife  since  the 

6th  centun,'  The  custom  of  cuttintr  away  the 
hair  in  token  of  the  dedication  of  a  person  to 
the  service  of  God  i?  very  ancient,  bcinii  men- 
tioned as  early  as  the  4th  century.  The  tonsure 
furnishes  a  means  to  diBlinginah  the  higher 
ckray  tnm  the  lower,  as  the  extent  of  the 
tonsure  Increases  witii  the  rank.  The  shape  of 
the  bare  space  also  varied  at  different  peroids 
Many  religiotis  orders  (for  example,  the  1  ran 
ciscans)  allow  oidy  a  narrow  strip  of  li nr 
around  the  head  tu  grow;  all  above  and  below 
ia  shaved.  Shaving  the  hair  precedes  conse> 
cratioii;  it  is  fer formed  by  the  bishop,  it  was 
never  ordered  by  the  Hoty  See  or  atnr 
"provincial  or  national  councd.'*  says  W.  H. 
\V.  Fanning,  and  by  tacit  consent  the  custom 
has  been  discontinued  in  EngUsh-spe^dng 
countries. 


TONTINE,  ton-ten',  a  form  of  aniniity  or 
financial  assurance  in  which  gain  accrues  from 
sur\  ixorship  The  word  is  derived  from  the 
name  of  Lorenzo  Tonti,  a  Neapolitan  who  set- 
tled in  Paris  in  the  time  of  Cardinal  Mazaria 
and  who  invented  this  style  of  life  annuity. 
Tonti  ptopo^ed  the  system  to  the  French  gov- 
ernment as  a  method  of  raising  money  and 
while  the  plan  was  not  adopted,  still  it  served 
as  a  model  on  which  all  future  tontines  were 
operated.  The  members  of  TontTs  association 
were  to  Subscribe  the  sum  of  money  needed  by 
the  government  and  were  to  receive  life  shares 
in  the  society.  There  were  tc  1  e  10  classes  of 
sul'Scrilicrs,  according  to  tluir  a^re,  and  for 
each  class  a  fixed  sum  was  to  be  divided  vcarly 
among  the  members  of  the  class.  When  a 
member  died  his  share  was  divided  with  the 
rest  among  the  members  of  the  class  so  that 
the  death  of  each  member  benefited  all  those 
remaining,  and  the  profit  to  the  last  few  sur- 
vivors ill  each  class  was  enormous,  while  the 
sole  survivor  received  the  entire  sum  of  inter- 
est accruing  to  his  class.  Upon  his.  death  the 
interest  ceased  and  the  borrower  obtained  the 
capital.  In  1689-92  the  system  was  used  by 
Louis  XIV.  who  was  sorely  in  need  of  funds. 
He  organized  a  tontine  with  a  capital  of 
$70.(KK).0(X1.  which  lasted  for  a  period  of  40 
years.  Tl.e  -ule  sur\i\e)r  diew  an  annual  in- 
come of  $367,500  from  his  original  investment 
of  $1,500.  During  the  following  century  the 
loaane  was  frequently  used  in  France  and  in 
Great  Britain,  and  in  at  least  one  instance  in 
the  United  States,  in  order  to  raise  large  suir.s 
of  money.  A  disastrous  |>riva:e  tontine  in 
France,  known  as  the  "Cissr  t.afa: -  t .  "  w.ts 
established  in  1791.  When  60,000,000  francs 
had  been  suliscrilied  into  the  oominAy  it  was 
found  that  either  through  gross  error  or  fraud 
the  interest  promised  was  an  impossible  one 
and  the  subscribers  owing  to  the  financial  panic 
thru  prevailing  lost  not  only  their  interest  but 
their  capital  as  well.  The  List  pnlilic  tontine 
in  England  was  opened  in  17S,''  and  the  in- 
terest, amounting  to  ^210.1.=^(),  w.i>  [).iid  as  late 
as  70  years  after  that  date.  The  Irish  tontines, 
established  1773-77,  drew  as  many  as  3..sO0  mem- 
bers. Tonfincs  in  the  T  'tnli  d  Stall  >  were  at 
one  time  popular  as  :i  nii  .iii^  iOr  r.i;.>in);  money 
for  the  erection  of  large  I  uildings.  The  New 
York  Tontine  Society,  founded  in  17^>0,  was 
wound  up  1870-78,  while  tontine  buildings  were 
erected  in  New  Yorlc,  New  Haven,  Albany  and 
other  American  cities. 

Although  tontines  in  their  old  form  were 
long  ago  abaiidoiipd  by  financiers,  the  tontine 
system  as  aijplud  to  Hie  assnrancr  li.is  i.:uen 
rise  to  an  important  modification  of  the  usual 
insurance  policies.  What  is  known  as  the  ton- 
tine <fivtdend  policy  has  the  foUowim;  distinc- 
tive features:  The  holders  of  tutS  pcdicies 
roti^^titnte  a  class  by  themselves;  they  do  not 
p.uiicipate  in  profits  until  after  the  lapse  of  the 
tontine  pdiod,  usually  10,  15  or  20  vears;  ihc 
representatives  of  the  insured  in  case  of  his 
death  before  the  commencement  of  the  dividend 
oeriod  receive  only  the  sum  mecrtioacd  as  the 
race  value  of  the  policy;  no  surrender  value  is 
allowed  to  anyone  who  relinc]iiishcs  his  policy 
before  the  tlividend  period  and  .ill  [irotits  from 
whatever  >ouicc  arc  reserved  until  that  period, 
when  the  accumulated  dividends  are  to  be 
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equitably  divided  among  die  hoMers  of  such 
policies  as  are  then  in  force.  This  form  of 
policy  is  now  in  very  Kttle  favor.  Modifica- 
tions from  these  general  principles  have  hcen 
practised  by  various  societies.  For  further  in- 
formation consult  F.  Dc  Pcvster's  "History  of 
the  Tontine  Building*  (18SS).  See  InsUKAITCB. 

TONTO  (Spanish,  "foolish"),  an  inappro- 

Sriate  name  applied  by  the  Spanish  colonists  of 
irizona  in  the  I'hh  century  to  a  number  of  In- 
dian tribes,  namely:  (1)  To  the  Tulkepaia.  a 
tribe  of  the  Yuman  stock  settled  in  1875  on  San 
Carlos  reservation,  Arizona.  (2)  To  the  Eoyo- 
tcro  Apaches,  an  Athapascan  tribe.  (3)  To  tiie 
Pinal  Apaches  of  the  same  stock.  (4)  To  a 
mixture  of  Yavakai  (Yuman)  men  and  Pinal 
women  who  have  intermarriecl.  The  name  has 
been  especially  applied .  lo  the  Ia.st-ni(  iitioiH<l 
body,  who  fotnuriy  occupied  Toiito  Basin  and 
the  Pinal  Mountains  of  central  Arizona,  whence 
some  500  of  them  were  removed  to  the  Rio 
Verde  reservation  and  Utcr  to  the  San  Carlos 
reservation.  They  number  about  700,  and  speak 
a  mixed  Yuman-Athapascan  lanRuaKc 

TONTY.  tfin'tc,  or  TONTL  Henri  de, 

Itahan  explorer:  b.  about  1650;  a.  Fort  Louis 
(Mobile).  SqM^bcr  1704.  He  was  a  son  of 
Lorenzo  Tonti.   He  entered  the  French  army, 

served  also  in  the  navy,  ami  in  167K  came  with 
La  Salle  (q  v  )  to  Canada,  went  with  him  into 
the  Illinois  country  in  K^HO,  iindertakinR  the 
first  civilized  occupation  of  that  region,  and 
was  placed  in  charge  of  Fort  Crevccocur,  a 
little  below  Peoria,  where  La  Salle  left  hiot 
In  1(S81  he  joined  La  Satle  at  Michiltemaclc« 
inac,  and  with  him  descended  the  Mississippi 
to  its  mouth.  Su!is(<|ueiitly  he  was  in  com- 
inainl  at  the  >tron^;hol(i  on  '"St.ir\<(l  Kuck." 
called  i»y  La  Sdllc  Fort  Saint  Louis,  and  in 
1688.  after  La  Salle's  death,  unsuness  fully  at- 
tempted the  rescue  of  the  French  colonists  left 
in  Texas.  ■There  are  ver>'  few  names  in 
French- American  history,"  says  Parkman, 
"mentioned  with  snrh  unanimity  of  praise  as 
that  of  Henri  dt  Tonly."  He  wore  a  mrfal 
hand  with  which  he  so  effectively  disciplined 
the  Indians  on  occasions  that  they  thought  him 
a  great  medicine  man.  Consult  FreucbL  *Hi&- 
torical  Collections  of  Louisiana*  (Vol.  I, 
1&46)  ;  Parkman,  <The  Discovery  of  the  Great 
West'  (IJV/);  new  cd.,  18'«). 

•TOO  PROUD  TO  FIGHT."  an  expres- 
sion used  by  President  Wilson  in  the  course  of 
an  address  delivered  to  4.000  newty-naturalired 

American  citizens  in  Convention  Hall,  Phila- 
<lclphia.  on  10  May  1915.  Torn  from  its  lOn- 
ti  \t.  this  now  historic  phrase  acciirTuilatcd  a 
large  amount  of  more  or  less  intentional  mis- 
interprelation.  The  sentence  imnieiis:ite!\  fol- 
lowing it  eontains  the  real  gist  of  the  Presi- 
dent's meaning:  *Tliere  is  such  a  thimr  as  a 
man  l>cinK  too  proud  to  fiuht  There  is  snrh  a 
thine  as  a  nation  bctUK  so  riKht  that  it  docs  not 
need  to  coovince  Others  by  force  that  it  is 
right.* 

TOOELE,  Utah,  wnmty-seat  of  Tooete 

roinify.  on  the  San  Pedro.  Los  AtisjeUs  and 
Salt  I  aki-  and  the  Tooele  \'allcv  r;iilroad-.  35 
miles  i.uthwest  of  Salt  L;iki-  (  itv  Thi  in- 
dustrii  v  mrlnclp  a  lart:*  sni<  Iter,  a  ilouring  mill, 
saw  mills  .md  a  cnam^r)  It  has  a  Camegie 
library.   Pop.  about  3,(X)0. 
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TOOKBy  Jofaa  Home.  English  poFi'ir^rs 
and  philologist:  b.  Westminster.  2?  lunt  .:>. 
d.  \\'imbled.,n.  18  March  1812.  He  wij  ri:- 
cafcd  at  \\  estmin-iter  and  at  Ftoo,  whcaft  ke 
was  rcmo\ed  to  Saint  John's  t'olleife.  Caw- 
bridge.  In  1756  be  entered  himself  at  6k 
Inner  Temple;  but  in  1760  he  took  ordert.  Bt 
was  a  warm  opponent  of  the  American  vn' 
and  was  prosecuted  for  sedition  for  thr  «  -  j. 
inK'  of  a  resolution  I  y  whirh  the  Constitut' j-a 
Society  voted  £1(X)  to  the  widows  and  cb  ]-^.'rz 
of  tbi'  .Nmericans  "murdered  by  the  Wj-;  i 
troops."  in  the  battle  of  Lexinffton.  For  th,% 
obnoxious  paragraph  he  was  tried  at  GuildUl 
in  1777,  and  sentenced  to  a  year's  imprisoa* 
ment  and  a  fine  of  <200.  Tn  1780  he  inibb*!*^ 
.1  keen  review  of  Lord  N'orth's  administra'-  a 
in  a  pamphlet  entitled  'Facts/  and  in  IT-J  a 
'Letter  on  Parli.(nunfar\  Reform.*  It  wa»  ta 
1782  that  be  took  the  name  of  •Tr>c.ke.»  \rtr% 
previously  known  as  John  Hornc.  Thii  cust 
about  through  his  being  named  aa  heir  to  U  0- 
iiam  Tooke,  a  weahhr  gentlemui  of  Sarrrr 
In  1786  he  published  in  an  octavo  vdume  h-.» 
work  entitled  <Epea  I'tcrocnta*  (Grerk  for 
•Winged  Words),  or  the  'Diversion*  of 
Purlcy.'  In  l.sol  he  accepted  the  seat  for  Ol-j 
Sanim.  His  political  life  closed  with  the  d  ^ 
solution  of  Parliament  in  1802.  Toc^ 
possessed  considerable  learning,  ffis  *Emm 
Pterocnta*  is  original  and  ingenious,  and  bli 
exercised  considerable  inHuence  on  ILhe  Mibtc* 
quent  dev '  >[>nicnt  of  philologica]  investigaiiaaL 

TOOL£»  Jolin  Lawrence,  F.nglish  romr- 
dian;  b.  tendon.  12  March  1832;  A  Bncti::.t, 
M  July  IW).  He  was  e«Iucated  at  the  Ctr\  cf 
I-ondon  School.  After  servuiK'  for  s,,m<:  umr  aj 
a  winc-inerchant's  clerk  he  tcH»k  to  the  *ti_'e. 
and  made  his  first  appcrance  at  the  Hay- 
market  in  18.52.  He  then  played  with  Rrrat  foic- 
cets  in  Dublin.  Belfast,  £dinl>urvrh  and  Gla*- 
flow,  and  ultimately  bcoune  a  popular  favxyntc 
evcr>'\vhere.  In  18K0  he  began  the  manageracal 
of  the  Folly  Theatre.  London,  which  he  iftrr- 
ward  reconstruct!  il  .it  li  ;  .,me<I  alter  him»<;f. 
In  1S74  he  visited  .America,  in  ISSS  he 
lishe«l  his  *  ReminisceiKes '  and  in  l.svO  made  a 
successful  tour  in  Australia  and  New  7rsl— d 
He  was  one  of  the  most  popular  actors  cm  ike 
stage,  inimitable  in  his  personation  of 
pathetic,  semi-ludicrous  characters  Amort;  tn 
most  successful  parts  were  Paul  l*r>.  die': 
Plummer  in  the  'Cricket  on  tlie  Hearth.'  aatf 
Uncle  nick  in  'I'ncle  Dick's  DarliuK.'  One  OC 
his  latest  parts  was  that  of  Walker  in  Barrie's 
^Walker.  London.* 

TOOLE,  Joseph  Kemp,  American  lawirr 
and  State  executive:  b.  Sax-annah,  Mo.  li 
May  1851.  He  renwved  to  Montana,  bccaM 
esublished  as  a  lawj^r  in  1870t  and  scr««< 
two  terms  as  district^ttomey.  He  wa«  a 
member  of  the  Territorial  Irpi-I.iture  in 
and  of  Congress.  188.1-,'^  Hi  was  clrctrd 
to  the  Constitutional  ("nnvention  in  w»k 
the  brsi  covemor  of  the  new  State  of  Motitaia 
I8X'^9.^.  and  was  i-e-elccted  governor  in  liB 
and  1904  but  resigned  1  April  190B;  mi 
tired  into  private  life. 

TOOLS.  The  almost  mnumerable  varir9 
of  mechanical  ippliances  and  devices  wUdt  alt 
included  under  the  general  term  *tOob*  on  It 
lurinarily  classified  into  three  taymiMtt 
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according  lo  the  nature  of  the  material  worked 
upon:  (1)  Wood-workinK  tooU;  (2)  Mctul- 
workine  tools;  and  (3)  Slasonry-work  touls; 
cadi  of  which  include  special  forms  of  hand 
tools  and  machine  tools  which  may  be  still  fur- 
ther subdivided  according  to  the  class  of  work 
accomplished  with  their  aid,  or  according  to  the 
diaraeiir  of  the  machines  in  connection  with 
which  they  are  employed. 

Wood- WOK  KiNf.  Toolp 
The  small  tools  used  in  wood-workinp;  are 
tliosc  mainly  employed  in  carperi;ry  work  and 
consist  of  the  various  forms  of  "giiidiiiR"  tools, 
Hiold^ngs*  tools,  "laspiiiK"  tools,  "edge"  tools 
or  ^ictttting*  tools,  "boring*  tools,  "striking* 
toots  and  "diopptng*  tools. 

The  machine  tools  iiiolndc  the  various  forms 
of  lathes,  tiorer>,  shapcis  .nul  slottcrs,  eiiuippcd 
with  suitable  accessory  devices  such  as  cutlers, 
drills,  etc.,  according  to  the  purposes  for  which 
they  are  used  in  turning,  boring,  drilling  and 
otlMr  kinds  of  work  in  wood.  The  machine 
tools  are  always  operated  by  power  and  in  re> 
rent  years  a  ^ood  many  hand  lodt)  as  drills, 
are  powcr-dnven. 

The  guiding  tools  comprise  the  following 

named  devices:   

Chalk-line.— This  consists  of  scvcr  il  yards 
of  light  cord  wound  upon  a  wooden  reel.  The 
rord  is  well  rubbed  in  with  chalk  or  widi  cbar- 
rnn!  and  is  used  for  the  purpose  of  making 
;iiarks  where  cuts  have  ',<•  he  made. 

Rule.—  This  is  a  tlmi,  tlat,  i\:>rio\v  stii]i  of 
hard  wcx>d,  ivory  or  metal,  fretjuently  two  feet 
in  length,  and  graduated  or  divided  on  both 
sides  by  a  series  ol  lines  at  right  anises  to  the 
cd^e  of  the  strip  into  inches  and  tractions  of  an 
inch,  such  as  halves,  quarters,  eighths,  twdfdis, 
sixteenths  and  thirty-seconds. 

Straight-edge. —  This  consi-t-  <.f  a  long, 
flat  strip  of  hard  wood,  or  of  bright  hard  steel. 
Straight-edges  range  from  four  to  six  feet  in 
length  and  from  two  to  four  inches  in  width. 
When  they  arc  made  of  wood,  well-seasoned 
material  free  from  winding  is  essential,  and  a 
metal  c<lge  is  commonly  attached,  and  when 
made  of  sicil  they  are  often  nickel-plated  in 
order  to  prevent  them  from  rusting.  They  are 
used  fur  ruling  and  marking  sttai^t  lines. 

The  Sqmres  or  Trjr-aqvafes^A  square 
asuaTly  consists  of  a  wooden  stock  or  oack 
into  which  a  steel  f)la<lc  is  fitted  at  right  angles 
and  secured  by  screws  or  rivets.  It  is  used  for 
marking-out  work  at  right  angles.  Squares 
vary  in  size  from  3  to  30  inches.  Sometimes 
they  are  made  entirely  of  plain  or  of  nickcl- 
plated  steel  and  have  scales  engraved  on  their 
edges. 

Spirit-level  consists  of  a  glass  tube  partially 
filled  with  a  quantity  of  spirit  so  as  to  allow  of 
the  existence  of  an  air-hutihle  about  half  an 
inch  ill  length  within  the  tube.  This  tube  is 
fticlosed  in  a  framework  of  hard  wood  the 
edges  of  which  are  perfectly  level  and  true  and 
parallel  to  the  axis  of  the  tube.  It  is  protected 
on  the  mo«;t  important  sides,  ibp  edecs,  by 
metallic  facings  and  is  providc<l  with  a  sight- 
hole  either  on  the  ti>p  or  at  the  side  through 
which  the  movements  of  the  bubble  may  be  ob- 
scr\'cd.  Spirit-levels  range  in  length  from  8  to 
48  inches  and  are  used  for  the  purpose  of  ascer- 
taining whether  die  snrf  ace  of  a  ^eoe  of  work 


or  the  portion  of  a  stnicturc  IS  truly  hoctaontal 

or  truly  perpendicular. 

Pltunb-Ievel.— This  is  a  cord  attached  to 
the  exact  centre  of  the  upper  end  of  a  vertical 
straight-edge.  A  weight  suspended  from  the 
lower  end  of  the  cord  swings  freely  in  a  pear- 
shaped  hole  near  the  lower  end  of  the  straight- 
edge. A  straight  line  is  marked  on  the  straight- 
edge 'from  the  centre  of  the  pear-shaped  hole 
lo  the  point  of  att.ichmeni  of  the  cord.  In 
testing  the  perpendicularity  of  a  surface,  one 
edge  of  the  strai^t-cdge  is  placed  against  the 
surface,  under  test  and  the  coincidence  of  the 
cord  with  the  line  marked  on  the  straight-edge 
is  carefully  noted. 

Gauges. —  Three  common  kinds  of  gauges 
are  used  in  carpeiitrv  wurk  -  the  "marking" 
gauge,  the  "cuiiinp"  gauge  and  the  "mortise"* 
gauge.  The  marking  gauge  consists  of  a  head 
or  block  which  slides  dong  a  shank  about  nine 
inches  long.  A  spike  is  inserted  near  the  end 
of  the  shank  and  the  movable  head  is  provided 
with  a  screw  or  a  wedt'e  by  which  it  may  be 
fixed  at  any  required  distance  from  the  spike. 
It  is  used  for  the  purpose  of  making  a  mark  on 
a  piece  of  wood  parallel  to  an  edge  which  has 
been  previously  straightened  and  along  which 
the  bead  of  the  gauge  is  guided  while  the  spike 
inflicts  the  mark.  It  is  very  useful  in  dressing 
several  pieces  of  wood  to  exactly  the  same 
breadth.  The  cutting  gauge  is  similar  to  the 
marking  gauge  in  all  respects  with  the  excep- 
tion of  the  spike  which  is  replaced  by  a  thin 
siccl  plate.  This  plate  passes  through  the  shank 
and  is  held  in  placc  by  a  set-screw  and  is 
sharpened  <m  one  edge  so  that  it  is  capable  of 
cutting  either  with  or  across  the  grain.  It  is 
used  for  gattging  df)vc!nilcd  work  and  for  cut- 
ting veneers  to  cqisal  lireadths.  The  mortise 
gauge  is  also  similar  to  the  other  two  gauges 
but  it  is  provided  with  two  spikes,  one  fixed  and 
the  other  movable  and  capable  of  being  adjusted 
at  different  distances  from  the  fixed  spike  by 
means  of  a  set-sc.-ew.  It  is  used  for  me  pur- 
pose of  gauging  mortise  and  tenon  work. 
Compound  gauges  consistitig  of  combinations 
of  cutting  and  marking  gauges  or  of  marking 
and  mortise  gauges  arc  also  commonly  used  for 
the  purposes  designated. 

Bevels.-  These  are  made  somewhat  like  the 
squares,  but  with  the  exception  that  the  blades 
are  attached  to  the  stock  by  a  pin  which  permits 
of  their  beinsr  set  at  any  angle  other  than  a 
right  angle,  and  heUl  in  such  position  by  a 
thumbscrew;  they  are  used  for  the  purpose  of 
marking  lines  at  such  angles  to  the  first  side  of 
the  piece  of  work.  In  some  forms  the  blade  is 
slotted  through  a  part  of  its  length  and  is 
called  a  'sliding*  bevel.  Others  such  as  the 
•Iwat-buiMer***  bevels  have  two  brass  blades, 
one  at  each  end  of  the  stock,  while  in  the  "pro- 
tractor' bevels  tlic  sliding  arm  works  through  a 
semi-circle  gra'luated  into  degrees, 

Mitre-box. —  This  is  a  device  for  guiding  a 
saw  so  that  it  will  cut  at  some  regular  angle,  as 
45  degrees.  In  its  simplest  form  it  is  a  rectan- 
ffnlar  box  composed  of  two  vertical  sides 
fastened  tf<  the  bottom.  .\  saw-cut  made  at 
an  angle  of  45  degrees  through  the  sides  guides 
the  saw  when  it  is  employed  to  cut  a 
piece  of  wood  such  as  a  picture  molding 
placed  in  the  miire-l>ox.  Other  cuts  than 
those  at  an  angle  of  45  degrees  may  be  made  in 
the  same  box  by  cutting  the  guiding  cntt  at  the 
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mitiirrd  angles  through  the  sides  of  the  box. 
The  nio<.|  convctiirni  form  of  mitrc-box  for 
ciiniii;;  ;i  wide  scries  of  anirles  is  one  provided 
with  nii)\:il)lt'  t'liitlfs  whicli  tn.iv  Ix*  readily  set 
at  the  required  angles  As  a  rule,  she  mitrc- 
edges  of  the  moldiiu^s  arc  left  rouijh  from  the 
saw  so  as  to  make  the  rIuc  adhere  more  firmly, 
but  where  sawed  mitre^work  requires  to  be 
planed  smooth  it  is  planed  op  with  a  ^AopAa^- 
board*  whirh  consists  of  two  pieces  of  wood 
screwed  together  so  as  to  form  a  step.  On  the 
Upper  f)ne  of  wliieh  two  strips  of  wood  are 
sen  wed  at  rwiht  ati^lcs  to  each  other  T!u-^e 
strips  act  as  giiide-hars  asain^t  which  the  piece 
of  raolding  to  be  mitred  is  held  and  then  planed 
off  on  the  edge  of  the  step. 

Comparaet  and  Calipers.-- These  dcvtcei 
are  made  of  metal  and  arc  employed  for.  the 
p«irpose  of  taking  dimensions  soch  as  the  in* 
side  ami  outside  diameters  of  pipes  and  other 
cjliiidriral  work  thai  cannot  he  taken  accn- 
raiciy  with  a  rule.  A  ri  mpass  consists  of  two 
legs  which  arc  tnovable  about  a  sector  joint. 
In  the  form  called  a  "wing-compass,"  it  is  pro- 
vided with  a  metal  arc  and  a  set-screw  attach- 
ment which  permits  uf  its  being  set  to  corre- 
spond with  a  definite  nMasurenent  and  remain 
so  set  withont  variation  until  that  particnlar 
measurement  is  no  longer  required.  Compasses 
are  also  u^ed  for  striianR-out  cirailar  figtires. 

Calipers  arc  termed  "inside*  aiid  "outside* 
calipers  according  to  the  character  of  the  dimen- 
sions taken  hy  their  aid.  Inside  cahpcrs  are 
made  v.i\U  straiRht  lev*  wb  1  re  bent  arotind 
only  at  the  point  and  art  ;or  neasoring 
internal  diameters.  Outside  calipers  are  made 
with  bowed  legs  and  are  used  for  taldn|(  meas- 
urcments  of  external  diameters.  •Combination* 
calipers  are  an  improved  form  in  which  the  legs 
arc  pivoted  near  the  middle  point,  thus  making 
four  movable  ends,  two  of  which  are  bowed  and 
arc  used  for  takin;:  .  iit-idc  nuasuremeiits,  and 
the  other  two  straii;ht  aijd  applicable  to  the 
taking  of  inside  measurements. 

Tmnmcla.^  These  arc  apnliapc^  in  the 
form  of  beaoKompasses  in  whidi  the  beads 
slide  along  a  straight  bar  to  which  they  may  be 
tiwhteiu  d  ny  set-screws.  The  heads  are  made 
ir.lur  of  ^ra-^  <ir  "f  bard  wood,  the  former 
being  preferable,  and  -leel  points  arc  inserted 
into  the  bodies  Thc\  .ire  emplovcd  for  the 
purpose  of  taking  measurements  and  for  strik- 
ing arcs  wliich  exceed  the  capadly  of  the 
ordinary  compasses. 

CaUper-mtes  md  Caiiper-aqMres.— The 
calipcr-rule  consists  of  a  short  steel  rule^  a 
portion  of  which  is  attached  to  a  closely-fitting 
slide  wliuli  ina>  be  drawn  out  until  the  object 
to  be  nici^urnl  is  embraced  between  the  op|Kj>- 
ing  portions  of  the  rule.  .\s  i>oih  ibe  rub  and 
the  »lide  arc  graduated  into  muiutc  fractions 
of  an  inch,  the  thickne-sc«  uf  the  objects  meas- 
ured can  be  read  off  directly  from  the  dinen- 
sions  on  the  sfide.  The  caliper-Mpiarc  is  a 
w|uare.  one  tllom  of  which  is  fitted  with  a 
caliper- rule. 

Bell  CeBtre-punch.  This  is  a  useful  little 
device,  by  the  aid  of  which  a  i<iujrc.  round, 
(•val  ui  inani<iil.ir  ailiclc  ma>  be  insuntaneously 
and  accuratri)  ceinr<  d  for  the  purpuscs  of 
drillinic  and  turning  li  consists  of  a  punch 
which  IS  mclo»«d  within  a  tube  the  lower  cod 
ol  which  '»  expanded  or  tapered  into  the  shape 


of  a  bell.  This  tapering  mouth  ad.ipt«  itself  to 
b.irs  (if  different  diamefers,  and  when  drort*^ 
over  the  end  of  a  bar  of  any  rross-secrion  wbat- 
ever  ensures  the  marking  .>t  ihe  <  x..ct  CCnTf 
of  the  bar  by  the  point  of  the  punch 

The  holifing  tools  are  represented  by  the 
various  forms  of  pincers,  vises  and  clanqvi. 

PhMCin.^ — Hicse  consist  of  various  form*  .* 
imptemenis  shaped  somewhat  like  :ongs  and  i.-* 
used  for  the  purpose  of  drawing  naiK  from 
timber  They  are  made  of  iron  and  faced  »it^ 
>tcel  HI  the  jaws.  The  faces  are  nude  large 
and  nearly  flat  SO  a»  to  afford  great  power 
leverage. 

ViaaOi— These  are  made  in  a  griac  lar.rtT 
of  forms  and  sizes,  the  most  nseliU  of  whn 
are  those  with  parallel  movement  in  the  jami 
The  ordinary  vise  consists  of  a  pair  of  Mcd- 
faced  jaws  one  of  which  is  capable  of  \<nnz 
mo\ed  by  a  screw  or  b>  a  k\cr.  while  -he  o'J;er 
i»  fixed  rigiiily,  The  in*pro\ed  form-,  are  pn>- 
v'dcd  with  sw ivel-lia>es  .uui  swi>el-;.iw  .i;tA:b- 
niciiis,  which  enaliK  tlietn  to  gnp  the  work  n 
an>  iH>«iiion  that  m.iv  lie  re<iuired  for  COB* 
venicncc  in  working.  These  appliances  are  UiU 
allv  atuchcd  to  a  work-bench  and  arc  used  iar 
holding  or  gripping  pieces  of  work  wlwch  m 
quire  to  be  held  firauy.  hut  wUeh  have  noi  soft- 
cient  weight  in  ihcm^ehes  :o  retnaia  siatiioaqr 
Of  immovable  under  the  operation  of  the  tjolv 
The  \ise-jaws  are  usualK  >tecl-faccd  In  fit- 
ting them  to  a  \ise  ihe\  .ire  fir^t  "Screwed  to 
the  wrought-iron  liacking  and  -er rated  whiie 
untempcred;  they  are  then  removed  and  har.i- 
eced  and  subsequently  screwed  hack  into  pLicc 
on  the  baddng.  In  the  saudler  forms  the  siea^ 
jaws  are  osualty  welded  to  the.  baddng.  In  the 
form  commonly  known  as  the  "taper*  ^t«<.  a 
loose  jaw -piece  rounded  on  the  back  and  rap»- 
ble  of  movement  in  a  corre-ponding  hollow  srii- 
ing  is  attached  t>.  the  fixed  )aw.  I;  artord^  i 
slewing  movcmiiu  b\  which  the  \i>e  rruv  < 
adapted  to  different  angles  for  holding  varNMB 
foms  of  tapered  work.  The  rise-claw  >  or  vta^ 
danpa  are  simply  angle  strip*  of  lead.  bras4  we 
copper,  tvhich  are  placed  against  the  iaw*  m 
order  to  prevent  the  bruiiing  of  debcate  meett 
of  work  by  the  serrations  on  the  hara-occi 
faces 

Clamps.-  These  comprise  several  form*  oi 
appliances  for  holding  together  pieces  of  worit 
in  position  for  nailing  and  wrcwuvg  or  tor 
tightening  up  the  joints  in  glued  work  in  order 
to  allow  sulBcicrDt  lime  for  the  glue  to  hardcm 
An  or^nary  form  consists  of  a  long  inw  hai 
and  two  brackeU  which  slide  thereoa.  Om  al 
the  backets  is  capable  of  being  moved  fraciy 
tc  an\  iKiini  on  the  bar  while  ihc  other  is  actn- 
aled  and  its  amounl  of  iravil  lirniicd  by  a  vcrew 
which  is  attached  to  the  end  of  the  bar  aad 
Operated  by  a  lc\»r  handle.  The  bar  is  pft>~ 
vidcd  with  a  series  of  holes  .ilonj.  ir>  ''  .^-rk 
for  receiving  the  iruii  U«!i-  by  which  ibc  ircdj- 
sliding  bracL:  i:!a>  l»e  held  statiuoap  at  aap 
desired  point  Some  of  the  other  useful  i>Mmt 
are  the  adjustable  "screwdamp*  and  dtt  Var< 
ner-clamp,*  the  latter  t>cing  a  very  useful  de^iic 
foi  securely  gnppuig  two  kidcs  of  a  pictarr- 
fram<  while  thqr  are  being  nailed  «»r  glued 
together 

The  rasping  tools  comprise  the  vaiiutM  fam^ 
of  saws,  files  and  rasps. 

Tha  8a«ra  are  an  importaat  clasa  of  laaii 
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employed  for  cutting  and  dividing  substances. 
It)  ^nrral,  tiie  saw  may  t>c  defined  as  a  tool 
having  a  serrated  blade  and  furitiikhed  with 
a  handle  or  frame  by  means  of  which  it  is  op- 
erated either  I  v  liand  as  in  the  case  of  the  hand- 
saws or  by  Ltltiiipr  as  in  the  case  of  the  power- 
driven  saws.  The  saw-blade  or  saw-platc  is 
usually  made  of  the  best  tempered  steel  and  the 
form,  length  and  pitch  of  the  teeth  are  designed 
and  made  to  »iiit  the  class  or  character  of  the 
work  performed  and  the  nature  of  tftc  fiia< 
lerial  worked.  The  \arious  terms  usid  for  de- 
scril»ing  the  i>rincipal  parts  of  n  saw  may  be 
liriefly  defiiu'd  as  follous:  "spare,"  ihc  dis- 
tance between  lilt  piiitiis  of  two  .idjoininf;  teeth. 
"Pitch*  or  "rake,"  ihe  inclination  r  r  angle  of 
the  face  of  a  tooth.  This  varies  from  6,S  de- 
grees to  70  degrees  for  cutting  soft  woods  and 
from  80  degrees  to  8.S  decrees  for  cutting  hard 
woods.  The  corrcsnonding  "relief-angle"  or  the 
angles  formed  by  the  base  and  top  of  the  tooth 
varies  from  45  degrees  to  50  degrees  for  soft 
woods  and  from  65  degrees  to  70  ileRrres  for 
hard  woods.  "Gullet*  or  "throat,"  the  depth  of 
the  tooth  from  the  point  to  the  root.  "Gauge," 
the  thickness  of  the  saw-blade,  usually  deter- 
mined by  the  wirc-^auge.  •Set,"  the  amount  of 
lateral  inclination  given  to  the  teeth  to  one  side 
or  the  other  of  the  plane  of  the  Made  for  effect- 
ing' a  clearatuc  of  the  sawdust.  "Points,"  the 
number  ot  tctih  points  !f>  an  inch,  taken  as  a 
unit  in  estimating  the  coarseness  or  fineness  of 
a  saw.  The  tcctn  ot  cross-cut  saws  are  usually 
formed  to  cut  both  ways.  Saw  teeth  are  desig- 
nated by  various  names  such  as  *pcg"  teeth, 
•M*  teeth,  •half-moon"  teeth.  «gullet»  teeth, 
etc,  according  to  their  peculiar  form.  Th€ 
various  kinds  of  saws  commonly  used  by  wood- 
workers arc  the  "hand-saws,"  the  *back-saws,* 
;hc  "f r.-ime-aaws"  and  the  "pad-saws.*  The 
"pit,*  "deal,*  •frai:ie,"  "Land"  and  "circular" 
saws  arc  mostly  used  in  connecii m  with  the 
prodnction  of  lumber  and  sawmill -work.  Sm 
S.\ws  AND  Sawing  in  this  Encyclopedia. 

Files  and  RaqMk— These  comprise  a  class 
of  tools  having  surfaces  covered  with  sharp- 
edged  furrows  or  teeth,  which  are  employed  for 
removing  pariirK  s  of  wood,  metal  or  oili<  r  ma- 
terial by  the  proecss  of  abrasion  or  the  cutting 
action  of  a  multitude  ni  line  points.  They  arc 
made  in  a  vast  number  of  shapes  and  sizes  and 
of  various  degrees  of  fineness  or  coarseness  to 
adapt  them  to  various  kinds  of  work  and 
materials.  A  file  differs  from  a  rasp  in  that  its 
furrows  or  teeth  arc  made  by  straight  cuts  in- 
flicted on  its  surface  by  a  reciprocating  chisel 
before  the  metal  is  hardened,  either  in  a  series 
of  single  cuts  or  crossed  cuts,  wlnlc  tlie  teeth 
of  a  rasp  arc  a  number  of  isolatt-d  projections 
raised  on  its  .surface  by  the  pyramidal  end  of 
a  triangular  punch.  Sec  FlUS  and  FiU'  Mak- 
i.N'c  in  this  Encyclopedia. 

Edge  Tools  comprise  the  various  forms  of 
chisels  and  gouges,  the  planes  and  a  miscel- 
laneous assortment  of  spokeshaves  or  smooth- 
ing tools  and  various  applianci  s  surh  a>  ^':rini!- 
stones,  emery  wheels  and  oilstones,  used  for 
maintaining  a  sharp  cutting-edge  on  the  various 
tools. 

Chisels  and  Oouges.  The  essential  princi- 
ple of  these  types  of  cutting  tools  is  that  of 
the  wedge.  Tlic  cMsel  in  its  simplest  team 
oractically  constitutes  the  slice  of  an  axe,  hat  as 


its  action  or  movement  is  the  result  of  the 
force  applied  to  it  by  the  bknvs  ot  a  mallet  or 
hammer,  the  eye  of  the  axe  is  replaced  bv  a 
suitable  device  for  receiving  the  blows.  When 

the  clement  of  thrust  enters  into  the  operation 
of  a  chisel,  as  in  the  casts  wiieie  it  is  used  by 
the  simple  pressure  of  tin  band,  its  action 
passes  into  that  of  the  plane  iron.  Chisels  are 
specifically  defined  as  "chipping."  "cross-cut,* 
•firmer,*  "pairing*  and  'mortise*  chisels.  The 
firmer  diisels  are  the  ordinary  short  chisels 
used  by  wood-workers  and  arc  so  designated 
in  order  to  distingui.sh  them  from  the  paring 
chisels  which  are  usually  about  twice  the  length 
of  the  firmer  tools  and  are  almost  exclusively 
used  by  patternmakers.  Paring  ehiscis  are  sel- 
dom driven  with  the  mallei,  but  arc  actuated 
by  hand  pressure  alone.  They  are  made  ia 
width  ruiging  from  oce«fourth  inch  to  two 
inches.  The  mortise  chisel  is  a  stout  wood- 
workers' chisel  which  is  driven  with  a  tn aHct 
and  u?;ed  for  ctiitini^  mortises  where  percussion 
and  ieviragc  arc  rendered  necessar\.  The 
gouges  arc  forms  of  paring  and  firmer  ehiscis 
whidi  have  curved  cross-sections.  The  cutting- 
edge  of  the  paring  gouge  is  formed  by  grinding 
its  inner  face  and  that  of  the  firmer  ^Oge  by 
grinding  its  outer  face.  Gouges  vaiy  in  width 
from  one-dprhth  inch  to  two  inches.  The  pat^ 
inf;  (?r)n^e  difTers  from  the  ordinary-  firmer 
v;oiiL;e  in  its  incnascd  length.  If  is  never  driven 
with  the  niallet,  but  is  applied  with  a  tlintsting 
motion  of  the  hand  and  is  used  chiefly  tiy  pat- 
ternmakers for  cutting  the  various  rurvt  fl  out- 
lines of  their  work.  It  will  be  observed,  that 
as  a  rule,  the  diisel  cannot  be  satisfactorilv 
used  over  a  surface  wider  than  itself,  and, 
therefore,  the  gouge  was  devised  in  order  to 
obtain  a  tool  of  greater  utility  for  that  pur- 
pose In  practice  this  advantage  is  partially 
riah/ed,  'mt  there  still  remains  quite  a  tendency 
on  the  part  of  the  gouge  to  follow  the  grain  of 
the  wood  instead  of  cutting  through  the  fibres 
at  a  very  slight  inclination.  All  gouges  are 
held  and  tised  in  the  same  way  as  a  paring 
chisel,  but  if  any  occasion  demands  the  driving 
of  a  gottpe  with  a  manot,  it  «;hould  always  be 
held  in  >.  ;    i ; -endicnhir  [n  -''ioTi. 

Spokcshaves  or  Drawing  Knives  are  es- 
sentially two-handed  blades  which  can  only  be 
UMd  by  being  pulled  toward  the  operator.  The 
general  form  consists  of  a  long,  narrow,  chisel- 
edged  blade  the  ends  of  which  are  attached  to 
two  handles  whidi  stand  at  right  angles  to  the 
tiladc.  Thc?c  bandies  are  of  wood  and  the 
"lanes"  into  which  the  ends  of  the  blade  are 
ju  >lon^;ecl  arc  bent  around  at  ri',;ht  angles  to 
iJu  blade  and  pass  right  through  the  handles 
and  arc  riveted  over  brass  plates  at  their  ends, 
in  order  to  prevent  the  blade  from  being  drawn 
out  of  the  handles  when  it  is  drawn  toward  the 
woffanan  against  the  resistance  of  the  wood. 
These  tools  are  used  for  cutting  thick  and 
heavy  chips  o(T  the  rough  edK;e-  of  boards  .so  as 
to  decrease  the  amount  of  the  work  required  in 
till  planin^j  operations  and  they  are  also  used 
by  patternmakers  for  the  cutting  of  sweeping 
curves  or  "sweeps"  in  work  where  great  ac- 
curacy is  not  essential.  Router  types  are  pro- 
vided with  ctitters  of  vamng  forms  and  arc 
effectively  used  for  chamMring,  rabbeting  and 
other  aimHar  purposes. 

FiaoM.^  In  its  stmplest  form  Uie  ^ne  con- 
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sists  of  a  chiscl-bhapcd  pUuic-ifOOk  so-called, 
tbougb  made  oi  atccC  placed  at  aa  angle  in  a 
'ttooc*  or  box  of  wood  or  metal  in  such  a 

way  Jhal  the  cutting  i<!kc  jirojccts  sli^'htly 
ihrouffh  the  Koitiini  (it  the  box.  It  dcrivtb  its 
\aliic  from  the  kiiuLhut  inip.irtcd  ti»  tlic  cul- 
tiiiK  cdnf  li>  the  sole  or  Itottom  i^f  lh<  box  The 
plane  Is  operated  by  being  puslu  l  iHuard, 
over  (he  surface  of  the  material  being  worked, 
K  that  the  cuttitig  edge  bites  into  the  fibre 
and  removes  a  thin  shaving  which  slides  up- 
ward along  the  upper  side  of  the  plane-iron 
and  is  thus  discharged  from  the  hollow  of  the 
box.  The  depth  of  the  cut  or  the  thickm  >.s  of 
the  shaving  reniovt  d  may  be  ^c^;ula^cd  b>  rais- 
itiK  or  loweriuK  ihc  plane-iron,  wbub  ii  u-nally 
held  in  place  by  means  of  a  wcd^'e  or  by  a 
screw,  and  is,  therefore,  capable  of  bein(^  ad- 
ju&ted.  The  plane-iruns  are  made  both  single 
and  double,  in  the  btter  case,  the  back-iron 
is  introduced  for  the  purpose  of  breaking  the 
sha\ing  so  as  to  rednce  the  amount  of  cmnu- 
lative  Mulrawinn  forcf  due  to  the  contiiiuit>  of 
the  fibre  of  a  I  n*.:  s!i.i\in^  F'lanes  in  which 
double  plane-irons  are  used  arc  called  "biiilt- 
up*  planes  There  arc  at  least  a  hundre<l  differ- 
ent kind^  of  planes  in  use  at  the  present  time, 
but  all  of  them  may  be  grouped  into  three  gen- 
eral classes— the  'jack-planes,*  the  *tryuig- 
pfaines*  and  the  •smoothinR-planes."  The  jack- 
platic  is  ihc  first  plane  ii>c<l  for  ronghini;  down 
the  timlicr  received  from  the  hands  of  the 
s.iwycr  or  from  the  ■■aw-ntill  The  ciittm^  edKc 
of  its  plane-iron  is  more  curved  than  those  of 
the  other  planes  and  consemicntly  t.ikcN  c<«arscr 
and  narrower  shavings.  The  trying-plane  is 
used  after  the  jack-plane  for  producing  tlu'  great- 
est accuracy  attainable  in  the  surfacing  of  wood 
by  hand.  It  is  usually  about  22  inches  in  length 
and  carries  a  plane-iron  about  two  and  one- 
half  inches  in  width.  The  cutting-cdgc  is  sharp- 
ened pciftclly  straight  transversely,  and  this, 
combined  with  the  length  of  the  plane,  enables 
the  workman  to  pri  diuc  very  true  surfaciv  hy 
its  use.  Tlic  smoothing  planc  is  a  sm.ill  plane 
used  for  imparting  a  smooth  finish  to  .surfaces 
in  work  where  extreme  accuracy  is  not  es- 
sential. It  is  nude  about  eight  inches  in  length 
and  te  deHgiie4  to  tarry  plane-irons  ranging 
from  one  and  three- fourths  to  two  and  one- 
fxurth  in  hcs  in  width  Some  of  the  more 
UMfid  and  important  special  forms  of  planes 
arc  the  "rab!>et*  or  "'rablRtiiik:''  plane,  em- 
plo>td  for  making  window  frames  and  other 
similar  work  in  which  a  rabbet  or  recess  is 
reguirrd  to  be  cut  for  the  reception  of  the 
rilcrs  of  a  glass  plate  or  other  material;  the 
'plow.*  employed  for  cutting  a  deep  groove 
alonv;  the  edqe  of  a  board  for  the  reception  of  a 
corrcNponding  tongue  formed  along  the  edtrc  of 
an  a<I joining  Uurd.  and  the  ■ston-ch.imfcr* 
plane.  emp!o>cd  for  cutting  any  cnanifer  or 
b«\cl  edge  r.-inu:ine  from  one-eighth  inch  to  one 
.til  I  •nc-half  Inches  in  site,  with  a  consunt 
angle 

Grindstones.  Kroery  Wheels  and  OQ- 
ntmes.-  The  sharpening  of  the  cutting-edgis 
nf  rhi^'rU  4nd  pljne-irons  \s  performed  first  on 
4  ^rr  !-'i'nr  "T  on  an  emery  v^hccl  and  then 
•  lini»!u'!  I  '  a  fitir  ri!i;c  oti  an  oiKtone.  tirind- 

\tc!u  s  urc  natur.d  "-t-  ncs  which  .ui  nuiui!  into 
riicular  form  and  are  m.ide  of  varying  diam- 
eters The)  are  u<^ttJtU}  arramrrd  to  revoUc  in 


troughs  containing  water,  bat  they  oofkl  tan  lo 
run  actually  in  tm  water  as  that  would  tend 

to  soften  nieni  and  cause  them  to  wear  no- 

eriually  Tlie  water  should  be  fed  onto  thetn 
from  a  drip-can.  They  arc  revolved  l>y  a  crank- 
handle  attached  to  the  axU  .ird  make  about  100 
revolutions  per  minute  wlien  U'.ed  for  grinding 
ordinary  tools.  Various  form^  of  rests  or  sup- 
ports have  been  devised  for  holding  the  tuol 
during  the  process  of  grinding,  hot  in  die  case 
of  WOOd-woriciog  tools  they  are  seldom  nmd, 
the  woflcmen  usually  preferring  to  hold  ^ 
tools  by  hand  against  tin  edge  of  the  r  .Tatin| 
vloiie.  Grinditoiits  are  "trued*  or  "turtird-«p» 
by  hand  by  meaii>  i>f  a  iH)inted  bar  ol  steel 
which  is  constantly  rotated  during  the  'pera- 
tion  so  as  to  alvvays  present  a  new  cuiiiil^-  cd^e 
to  the  stotie  and  they  arc  "trued"  mechaniralw 
by  means  of  a  threaded  roller  of  steel  whidk 
is  damped  in  a  frame  and  allowed  to  rotate 
against  the  surface  of  the  stone.  Such  appk- 
anccN  .ir«  c.illnl  "tjrind.stonc  truers.*  F.mer) 
wheel,  aic  Minilar  in  appcar.^ncc  to  grindsionts. 
but  made  of  powdered  emery  cemented  to- 
gether or  of  emery  cemented  to  a  wooden 
centrepiece.  The  cementing  material  usuall)  ctn- 
ploycd  is  a  silicate  insoluble  in  water  and  the 
wheels  are  usua^  made  in  about  10  decreet 
of  coarseness.  They  are  usually  of  sanalkf 
diameter  than  grindstones  and  operated  at_  a 
higher  rate  of  speed.  Emery  itseh  is  a  species 
of  corundum  composed  of  oxide  of  iron, 
aliiniir.a.  sil:>a  and  a  small  proportion  of  Uice. 
The  oiNioiu  .-./imtimcs  called  "hones."  arc  c*- 
siiitially  fine-gr.iiiud  ii.itiiral  stones  which  are 
used  for  producing  the  final  edge  on  cuttiaf 
tools  by  the  process  of  ahradon,  with  oil  in* 
stead  of  water  to  assist  the  pcocess.  They  are 
usually  set  in  wooden  stocks  and  Monded  with 
covers  to  protect  them  from  dust  and  grit. 
The  principal  varieties  are  the  Turkey,  the 
Charnley  F"orest.  the  Arkansas,  the  Grecian 
and  the  W'.ishiia  stoiu->  .\s  a  general  rule. 
oiLstonc-i  will  wear  awa\  the  most  in  the  in;>J- 
die  and  become  hollow  lH>th  in  the  direction  1 
their  length  and  breadth.  Sinutimes.  av  m 
the  case  of  the  sharpening  of  jack-plane  irons, 
this  hollowing  out  is  somewhat  of  an  advantage 
as  it  imparu  a  desirable  curvature  to  die  cmdag 
edge,  but  when  it  extends  to  an  incoavcnicm 
degree  the  surface  of  the  stone  is  leveled  b» 
being  rubbed  on  a  flat  sandstone  or  oo  an  emery 
slab.  Gouge>  and  1>cad-plancs  are  UNU.a!3>  ikrt 
or  sharpened  by  means  of  oil-slips  or  thta 
slips  of  oilstone  aloiit  <\x  inches  long  arj  1b-> 
inches  broad  and  ranging  from  one-eighth  iack 
to  one-half  inch  in  thidcness,  ibe  edges  of  wiMh 
are  rounded  in  a  transverse  <firectioa  to  & 
the  hollow  faces  of  the  tools. 

Boring  tools  for  wood  comprise  the  variow 
forms  of  awls,  gimlets,  augers,  bits  and  brace* 
and  the  drills 

Awls  or  bradawls  arc  the  simple.?  torrr.*  ci 
boring  tix)l>  and  arc  used      r  pripann^r  bcCrt 
for  the  admisMon  of  nails  and  screws.  la 
ordinary  form  the  aw!  consists  of  a  imail  fsce* 
rod  one  end  of  which  is  fastened  to  a  wticdm 
handle  and  the  other  end  double-brvelled  t.-«  i 
sharp  V-shaped  edge  by  vHnch  At  fibres  .  f  dfc« 
wood  may  be  compressed  and  parted  *o  ' 
form  a  bole  without  producif.g  chirs  i'-' 
The  grcates:  drawback  tn  the  ortlbnanr  :orw» 
i>  the  tendency  of  the  steel  rod  to  poo  coi  «• 
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tlM  handle  when  tfic  tool  is  withdrawn  from  the 
hole  it  has  made  in  the  wood.  This  is  especially 
the  case  when  workinK  in  hard  woods.  In  the 
superior  forms  this  fault  is  remedied  liy  the 
use  of  a  hollow  handle  which  contains  a  numlicr 
of  awls  of  different  sizes,  each  of  which  may 
be  fastened  to  the  handle  by  means  oi  a  screw- 
nut. 

-  GHmtott  are  of  awl-fonn  plus  a  acnw.  It 
conrists  of  a  small  steel  rod,  one  end  of  which 

is  attachr  cl  to  a  wooden  handle  which  forms 
a  T  with  liic  rod,  and  the  other  end  is  shaped 
into  the  form  of  a  screw.  Tlii.-.  eii<i  consists 
of  a  point  in  the  form  of  a  taiur  screw  and  a 
spiral  groove  which  extends  partway  of  the 
Stem  or  body  as  in  the  case  of  the  "twist-gim- 
lets,* or  the  body  may  be  hollowed  out  into  • 
acnm  aeBi-carlindrical  shell  as  in  the  caae  of 
the  <Uicl1^m1ets.*  The  oomtmnest  forms  are 
called  "spikes."  while  other  forms  arc  desig- 
nated as  "t^lple-twl^l"  fiimlets,  "auger"  gimlets, 
■patent-twist"  K'ni'cts  and  "brewers-twist"  Kim- 
leis,  according  to  the  shape  of  the  spiral  Ljody. 
A  complete  assortment  of  these  tOOU  are  usu- 
ally required  by  a  wood-worker. 

Augers  are  merel:^  large  gimlets.  They  are 
made  in  both  the  twisted  and  the  shell  forms 
and  are  operated  by  both  hands  by  means  of  a 
wooden  bar  thrust  through  the  eye  at  the  handle 
end  of  the  stem.  Their  sizes  increase  one- 
cighth-inch  at  a  time  from  thrce-Ctfl^tbs-indl 
to  two  inches  in  diameter. 

Bits  and  Braces. —  The  bits  comprise  the 
various  forms  of  boring  tools  such  as  "centres," 
•shells,*  *gouges»  •countersinks."  etc.  They 
are  actuated  by  the  "brace"  or  "stock."  These 
tools  were  developed  in  order  to  overcome  the 
faults  inherent  in  all  forms  of  awls,  gimlets 
and  augers,  due  to  the  interruption  of  the  con- 
tinuous fOttlion  of  those  tools  necessitated  by 
the  changing  of  the  position  of  the  hands  and 

S'  the  limited  amomit  of  pressure  applied  to 
e  tooL  The  stock  or  brace  consists  of  a 
crank,  one  end  of  which  is  provided  with  a 
round  head  for  receiving  the  pressure  of  the 
breast  of  the  operator  and  the  other  end  re- 
cessed for  the  reception  of  the  hit.  In  the 
earlier  forms  the  bit  was  secured  in  the  receiv- 
ing end  of  the  hrace  Iqr  OMans  of  a  thtunb- 
screw  which  enoged  a  nMdi  near  the  end 
of  Ae  Mem  and  constituted  tiie  weak  point 
of  the  compontu!  tool.  This  defect  has  been 
remedied  in  the  Liter  forms  by  tlie  use  of 
various  kinds  of  expamilTn.'  devices  or  expand- 
ing-chucks  which  adapt  themselves  to  all  shapes 
and  sizes  of  stems  and  hold  the  bits  securely 
and  truly  in  place.  The  centre-bit  comprises 
tiic  centre-point,  nicker  and  cutter  attached  to  a 
shank.  The  nicker  and  the  cutter  arc  actuated 
hy  the  brace  and  rotate  about  the  centre-point 

It  is  used  for  horini;  lark'e  and  deep  holes. 
Tlic  countersinks  are  made  in  a  great  variety 
of  forms  and  are  dtsiKnated  as  "snail-horn," 
■rosc-head"  and  "flat-head"  according  to  the 
shape  of  the  cutting  point.  In  wood  work  they 
are  employed  for  enlarging  the  entrances  of 
botes  when  it  is  desired  to  let  the  heads  of 
screws  or  bohs  lie  completely  below  the  sur- 
face of  the  wood.  Some  of  the  other  useful 
forms  of  bits  actuated  by  the  lirace  are  the 
"screw -driver'*  bit.  the  shank  end  of  which  is 
square- 1. ipi  red  to  fit  the  socket  of  the  hr.ice 
aad  Yihif^h  being  turned  with  the  brace  i» 
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quicker  in  its  action  than  that  of  a  hand-^worked 
screw-driver;  the  «tapcr»  bit  for  boring  fun- 
nel-shaped holes;   the  "shell*  bit,  the  cross 

section  of  wlitch  is  composed  of  a  convex  and 
concave  curve  ruii^ihiy  semi-circnlar  in  form; 
the  "nose"  [lii,  a  shell  bit  provided  with  a  nose 
or  lip  at  the  cutling-point  for  the  withdrawal 
of  the  core  from  the  wood;  the  "spoon"  bit, 
the. cutting-edge  of  which  is  formed  in  the 
shape  of  a  parabola  and.  tfterefore,  docs  not 
draw  out  the  core  as  efrectually  as  the  nose 
bit  I  and  the  "gouge"  bit.  the  cross-section  of 
which  is  similar  to  that  of  the  KOi'Ke  and  is 
simply  rounded  at  the  cutiing-point  without 
ihc  provision  of  a  nose  or  lip.  In  the  ordinary 
forms  of  the  compound  tool  the  brace  is  ro- 
tated through  complete  revolutions,  thus  pre- 
venting the  boring  of  holes  or  the  driving  of 
screws  in  one  side  of  a  comer  at  a  distance 
any  closer  to  the  adjacent  side  than  that  which 
is  equal  to  "the  radius  of  revolution,  but  this 
shortcoming  of  the  tool  is  remedied  in  the 
hatchet  brace  in  which  the  brace  acts  as  a 
lever  which  moves  the  bit  around  and  at  die 
same  time  feeds  it  forward  by  means  of  a 
ratchet  and  click  actuatin)^  a  .square-threaded 
feed-screw,  as  the  brace  is  moved  back  and 
forth  through  partial  revolutions. 

The  striking!  I<.ii>!s  comprise  the  vatKMtt 
forms  of  hammers  and  m;dlcts. 

Hammers.— Ordinarily,  a  hammer  consists 
of  two  parts  —  the  iron  or  steel  hammer-head, 
and  the  shaft  or  handle  of  wood  which  is 
driven  into  a  bole  in  the  '■centre  of  mass*  of 
the  hammer-head.  The  angles  at  whitA  the 
handles  are  attaclutl  to  the  lieads  vary  greatly 
on  account  of  the  variations  in  the  position  of 
the  centre  of  gravity  of  the  head  relatively  to 
the  line  of  the  penetration  of  the  handle,  and 
also  on  account  of  the  various  convexities  of 
the  faces  of  the  hammer-head.  The  form  oi 
the  "pane*  or  the  narrower  or  smaller  end  of 
the  hammer-head  also  varies  greatly  in  the 
hammers  used  for  difTerent  purposes.  W  hen  of 
hcmisphrric.il  fnrm  a;,  in  the  engineers'  ham- 
mers, it  is  called  a  "liall"  pane;  when  it  is  made 
in  tile   fcirni  u:   a  narrow,  round-edged  ridge 

f>laced  at  right  angles  to  the  axis  of  the  handle 
t  is  cai]ed  a  "cross"  pane ;  and  when  the  ridge 
runs  longitudinally  it  is  called  a  "straight*  pane 
In  the  claw-hammer  the  pane  U  curved  upwards 
toward  the  handle  and  is  divided  ]<y  a  \'-shaped 
groove,  and  the  head  is  usually  attached  lo  the 
handle  by  means  of  side  llannes  It  is  very  use- 
ful for  drawing  nails.  The  hand  hammers  used 
by  wood-workers  range  in  weight  from  one-half 
ounce  to  10  pounds.  The  weight  of  the  head 
and  the  balance  of  the  head  in  the  handle  arc 
the  most  important  considerations  controlling 
die  suitability  of  a  jiarticular  hammer,  for  if 
the  han(llc  is  too  lis^  for  the  head  it  will 

lire.ik  off. 

Mallets. —  The^e  arc  forms  of  hammers  in 
which  the  metal  heads  arc  replaced  by  w  oo<Ien 
blocks.  Th^  are  practically  heavy  wooden 
hammers  which  are  used  for  delivering  blows 
on  the  handles  of  chisels  and  gouges  in  order 
to  avoid  the  risk  of  smashing  and  splitting 
them  down  as  is  usually  the  result  when  iron 
hammers  arc  used  for  thai  purpose.  Round- 
faced  wooden  mallets  are  used  !  v  molders  for 
rapping  pattirns  in  order  In  (iti.uli  the  sand 

which  adheres  to  them  when  they  are  diawn 
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from  the  mold».  Woodw-oTlters*  maltets  are 
cilber  square  or  round  in  form  The  square 
mallrts  are  about  six  itic'ics  in  Icnpth  and  two 
^^  u ood-workers  r^ti^ie  in  weinhi  from  one-half 
uuhrs  in  width  The  round  mallei*  arc  about 
five  inches  in  Icnpth  and  three  inches  in 
diameter.  The  mallet-hcads  arc  usually  made 
of  hidcDfy  koikI,  and  sometimes  of  tignum 
rite.  • 

The  chopping  tools  are  the  axes,  the  batdi* 
ets  and  the  aihes.  fn  each  case  they  represent 
the  combination  of  a  4tn1dnflr  tool  and  a  catting 
tool.  In  these  tools  the  hnr>c  of  the  handle  or 
helve  and  the  manner  m  winch  it  is  attached  to 
the  Made  is  of  the  utmost  importance  in  gov- 
erning their  efTecliveness 

Axes  and  Hatchets  are  edged  tools  with 
handles  tjsed  in  chopping  for  rough  cutting  or 
splitting.  They  vary  mainly  as  to  the  i^eight 
of  the  blade,  to  the  shape  or  cvncatore  of  the 
handle  and  to  the  form  of  the  cuiiing-edge. 
Axe  Mades  ranjje  in  weight  from  two  to  *evcn 
pounds.  These  blades  arc  usually  made  by 
weMin^'  ihi'  hiinl  ttinpcred  steel  portion  which 
jwim?.  lilt-  cuttitig-edKe  to  the  iron  twrtion 
w  hich  contains  the  "eye"  provided  f  >r  du  r<  - 
ccption  of  the  handle.  The  curved  iorra  oi  thv 
handle  is  designed  to  counteract  the  intluener 
of  the  force  of  gravity  which  tends  to  twist  the 
Made  downwards  when  the  axe  is  used  for 
chopping  at  various  obbquities.  The  form  of 
the  cattiu^-ec^U;e,  cnrved  horixontalty,  and 
wedBC-sha|)ed  transversely  to  the  sides  of  the 
Made,  is  designed  for  the  purpose  of  separafinR 
the  Kroups  of  \M>od  fdircs  suci  l 1 1> .  lur 
equalizing  the  (iics^ure  of  the  blow  on  each 
side  of  the  blade.  A  hatchet  is  a  liKht  form  of 
«xe.  with  usually  a  iiail-pulUng  groove  back  of 
the  blade. 

in  the  adae,  the  cutting  edge  Hands  tratu> 
versely  or  at  nght  amrln  to  the  handle,  which 

is  quite  short.    The  rtiri rc  mnrr  face  of  the 
blade  IS  made  sliKlul>  «.nrvtii.  .tnd  Us  cutting- 
edRc  is  formed  by  beveling  from  the  mtn  r  l.u  i 
It  (»  u»tuily  efnplo)-cd  for  the  forming  of 
lengths  of  wood  mio  curved  shape*. 

MmL-wmKiiic  Toou. 

The  almost  innumerable  variety  of  metal- 
workinu;  tools  an<l  the  great  variety  of  pur- 
pcisi-s  for  whirh  the>'  arc  employed  make  their 
cla-^ilicaiion  into  a  s<ries  ui  general  prouiis 
practically  impossifili-  within  a  iimind  *pace.  In 
a  grm  r.ii  \*ork  they  may  l>e  eonveni<«tIy  di- 
vided into  various  cl.T^seN  according  tO  the  ch."»r- 

aeier  of  the  work  to  which  they  are  applied 
Such  a  method  of  classification  would  group 
the  main  body  of  mct;d-wf)rking  tools  under 
foundry  wdtk.  f<irgc  shop  work  and  niarhine 
shop  work,  the  I.t-i  named  including  all  the 
turning.  Kear-ruttiiig  and  l'>edmaking  tools  and 
..Iil'li.mei  ^  The  xireatir  number  of  ^h^■^e  are 
treated  nndt  r  their  vpecial  heading*  «n  the 
sevi  r.tl  vf>bimes  of  this  I-.ik  veIopt-di.i,  and  a<  in 
ihc  ca^c  of  ibc  wood- wot  king  applcances,  the 
vaTH»u«  kinds  of  machinet  employed  in  the 
mrtal-woridnir  industries  will  lie  found  spcd- 
firaliv  tre^ie<l  under  the  title  MrTAL'WnaKlHi; 
Mmiiivikv  The  l.irk'er  metal- wnrkitiw;  tr.,.Is 
.irr  ktuiwti  m.-«rhiiie  (iXils,  mcliiiltni,'  all  tho-^*- 
.  hine^  ih.i'  o|>f  r;ii<-  eiiiniiic  tooN  Uir  vb;^(tiiir 
metal,  as  Uihcs.  t>ower-dnlis.  bonn^^nU», 
sbaprr^,  milling  machines  and  rhe  hke. 


The  elementary  descriptions  of  the  \-aKoos 
forms  of  small  tools  such  as  the  gmding  tr«oK 
the  holding  tooh.  the  rasping  tooh,  the  ctfmng 
look,  the  drilling  tools  and  the  strikityj  toot* 
already  givn  in  connection  with  the  wood- 
unrkins'  I"<  1>  will  "n  l'r>u:nl  applicable  to  similar 
tool^  impIo\fd  III  inr'.ii  \%i irking,  subject,  h<<w- 
t A I  r.  til  ilic  iii(iiliiir.i;;i  .us  <lemanded  by  the 
greiiier  hardness  ot  the  material  worked,  and 
the  greater  acairacy  of  execution  requtrrd  in 
the  finished  products  of  some  classes  of  metal 
wolic  In  the  tn»ti  these  modifieatloas  comist 
in  the  employment  of  finer  and  harder  ma- 
terials in  the  making  of  the  tools,  in  the  par- 
ttcu'.ir  forms  given  ro  tin-  eo'toi.-  i  ■Igcs  atrd 
in  the  methods  by  whuh  the  tooU  arc  applted 
in  the  execution  of  the  work 

The  guiding  tools  employed  in  metal  work 
are  quite  similar  to  those  already  de»cnhed.and 
comprise  the  various  forms  of  rules,  square*, 
straighi-edfres  and  calipers,  all  niade  of  netal. 
and  also  the  variotis  forms  of  microme'er  rati- 
pers  with  vernier  attachments  which  are  capable 
of  measuring  dinu  ii-u  -i^  i-  <n^A\\  as  l-IO.Ot.Orh 
of  an  inch.  These  calipers  are  divided  info  two 
u<  n<  !:{l  classes  —  the  ■yoke*  calipers  and  the 
'  1  .  irn*  calipers.  In  the  former,  the  otiter  end 
oi  the  shank  of  the  yoke  contains  a  spiit-fi«t 
which  is  employed  for  making  adjustments  for 
wear.  Por  (his  purpose,  the  nut  ts  closed  cmto 
the  screw  by  being  advanced  on  the  stem  towird 
the  yoke.  The  shell  or  thimldc  on  which  the 
graduations  are  marked  is  attached  to  the  en'l 
of  the  screw  and  rotates  with  it.  and  mosx* 
along  over  the  shank.  \  speedinu  arrantrr- 
mi-nt  for  mpir?!v  advancing  the  screw  is  pro- 
vided in  the  form  of  a  knurled-nut  in  the  y«ike. 
which  is  also  capaivie  of  contracting  a  buihiag 
over  the  measuring  stem  so  as  to  lodi  it  in  any 
desired  prMsitiem.  The  measuring  point  >b4  the 
oppo^ni;  anvil  are  carefully  ground  90  as  to 
make  their  face*  perfectly  p.ir  I  with  each 
other  These  micrometers  are  pro%nded 
with  a  -( r.  u  b;i\.ii4  40  threads  t  the  rnch, 
with  the  barrel  graduated  to  luihs  and  4*)ths 
of  an  inch.  By  this  arrangement  one  revotunoo 
of  the  screw  advances  the  thimble  one  division 
on  the  barrel,  equal  to  one-forticfh  of  an  inch, 
and  as  the  circumference  of  the  thimble  is  S' 
vided  into  25  cnual  parts.  ooe^twemy-fifA  of 
one  revolution  ot  the  screw  ad\-ances  the  rrvexv- 
uring  point  one-twenty-fiffh  of  one-fortieth. 
e«|u.il  to  one  one-thous;i:ii!  li  i  f  an  mch  By  the 
aid  of  the  vernier  attachment  apphed  to  ikr 
barrel  mea<nretnetit«  as  small  as  one  tC0<4lH^ 
sandth  of  an  inch  are  readily  obtained 

Otmtn  and  Indicator*.— These  toots  arc 
emploveil  for  indicating  the  sires  of  wire, 
maehim-srrevvs,  drills  and  plate  lhicki>eiw*F*. 
N'arioiis  H\  stems  of  g-.tiiges  are  emplo>'ed.  in  .dl 
of  which  the  dimensions  are  purely  .irbitrary 
Tlie  American  or  Hrown  and  Sharp  gauge  was 
adopted  to  produce  a  gauge  to  overcome  the 
irregularities  in  spacing  of  the  Birmingham 
gauge.  In  this  gauge  the  dimcnsiom  increase 
bv  regnlar  grometrical  (irogression,  the  Iar>;e4« 
dtmensiion  No.  nmo  being  equal  to  Ot4b<incfc 
and  the  next  ^malVr  dimenrien.  No.  000.  hetag 

obt:HT\.d  hv   rniil' ipl.'k  ing  0 -Ut  by   the  con»taTTt 
>'"'i'-J.  tarb  >.ii':tlJir  iinniber  tiring  the  prxJ- 
iir:  uf  tbf  pMicil  n;:  iniinltf  and  ihr  c<i.n«.tant 
(iaugr.s  for  iiidicafinK  the  gauge  of  «iirr  or 
pbtes  ace  of  two  form^— the  angular  and  At 
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notch  gauges.  Other  forms  of  paupcs  are 
ifie  "centre*  gauge  which  is  uvcd  for  ^'aiigin^ 
lathe  and  machine  centres  iti  itiniiTi^  and  Kftnd- 
iny  Nvork;  the  "vcrc  w-thrcrtd"  uatua-  ii-<'d  for 
grinding  threading  to*>l>;  the  "screw-pitch* 
Kauge  used  for  determining  the  pitch  of  Krew 
tbrcads;  the  'depth-gauge"  used  for  measuring 
die  deini  of  hofes  and  recesse»;  the  'scratch'^ 
gauge  used  for  ruling  lines  parallel  with  the 
edge  of  a  piece  of  work  and  several  forms  of 
"surface*  gaugi  s  which  are  principally  iisid  in 
detiTinining  the  parallelism  of  the  suriate  of 
a  pace  of  work  wnli  the  machine  table,  hous- 
ing or  other  plane  of  reference.  They  are 
also  used  in  testing,  erecting  and  in  die  settins- 
up  work  on  machine  tools. 

Test  indicators  are  a  class  of  tools  or  tn- 
Strnmcnts  nsed  for  determining  small  irregu- 
larities in  the  accuracy  of  cylindrical  surfaces 
and  small  \ariations  from  (he  mn  rot;'i:on  of 
such  suriaces.  They  arc  also  uscil  in  (ktcrmin- 
ing  the  inaccuracies  of  a  plant-  Mir  face  and  in 
measuring  small  amounts  of  end  or  lateral 
motion  such  as  the  end-motion  of  a  spindle. 
They  are  of  two  types those  which  merely 
indicate  the  existence  of  the  irregularities  Ana 
tho<;c  which  K'ivc  a  rcadiuK  or  measurement 
ihowiiig  the  exact  atnoiwit  of  ihc  errors. 

Some  of  the  othtr  small  tools  iiulisiunsable 
to  the  metal  worker  may  Ik  briefly  summarized 
as  follows : 

The  various  forms  of  "hack-saws*  used  for 
severing  purposes.  They  arc  made  of  hard- 
ened steel  to  cut  metal  and  mounted  in  a  light 
frame  and  may  be  operated  either  hy  hand 
or  f  iy  some  foi  in  '  power.  Their  blades  arc 
usually  made  wiiJi  U  tecih  to  the  inch  for  gcn- 
rra!  work  and  with  2s  tci  ih  to  the  inch  for 
cutting  tubing  and  thin  metal. 

Tile  'monkey-wrench*  and  other  forms  of 
wrenches  nsed  for  screwing  and  unscrewing  the 
nuts  of  screw-bohs.  etc. 

The  various  fonTr;  of  "drills*  and  especially 
the  modcri)  "tvvist-drill"  which  is  universally 
used  at  the  present  time  and  v, liirli  ha>  com- 
pletely supplanted  the  old  flat  forged  drill  which 
for  many  years  held  the  first  position  as  a  tool 
for  prOAicing  circular  holes  in  metal. 

The  •reamers^  and  ■broaches which  com- 
prise a  class  of  fluted  tools  used  for  finishing 
and  truing  cored  or  drilled  holes.  They  are 
solid  when  used  in  .i  socket  or  with  a  wrench 
.  and  shell  or  hoHow  when  f ored  out  to  fit  a 
mandrel. 

The  «8crew-thrcads,*  "taps"  and  "dies.* 
whidi,  according:  to  their  use,  may  be  divided 
into  two  classes— those  used  for  fastenings 
and  those  used  for  communicating  motion. 
There  are  three  forms  nf  screw  thte ad-  u>cd 
for  fastenings  —  thr  *\'"  thread  in  v.lmh  the 
sides  make  an  anLdt  of  (i)  dcL'rces  with  each 
other  and  in  which  the  top  .md  the  root  are 
.sharp;  the  •United  Statr-  standard*  thread 
which  is  ffmilar  to  the  thread  with  the 
exception  that  the  top  is  cut  off  and  Ac  bot- 
tom filled  tn ;  and  the  "WTiitworth"  or  "Eng- 
lish "standarrl*  thread  in  whicii  the  top  is 
rounded  otT  and  i(u-  ro  it  filleted  in  and  in 
which  the  sides  foirn  an  angle  of  .'i.S  deforces 
with  each  other  Thou  are  also  three  forms 
of  screw-threads  employed  for  communicating 
motion  —  the  "square"  thread,  the  "trape- 
loidiil*  thread  and  'PowcH's*  thread. 


The  top  is  used  for  producing  internal 
threads  and  the  die  is  eniploM  <i  for  rutting  ex- 
ternal threads.  They  are  of  two  kinds  —  those 
operated  by  hand  ai:d  tho.se  operated  by  power- 
driven  machines.  Hand  taps  arc  made  m  sets 
each  of  which  comprise  three  taps  —  the  ■taper- 
tap,*  the  "plug-tai^  and  the  "bottoming  tan.* 
The  taper-lap  Ts  parallel  on  the  point  for  a  dis- 
tance equal  lo  one-fourth  the  diameter  of  the 
tap  and  this  point  is  made  the  diameter  of  the 
roots  of  the  lieili  .uid  eorrisponds  lo  the  cor- 
rect .size  of  the  hole  to  he  tapped  so  as  to  pro- 
duce a  lull  thread.  In  the  pluK-t:ip  the  first 
three  teeth  are  tapered  olf  and  in  the  bottoming- 
tap  the  teeth  extend  full  to  the  point  The  ta- 
per-tap  is  used  for  starting  a  thread,  the  plug- 
tap  for  extending  it  nearly  to  the  bottom  and 
the  bottoming-tap  for  finishing  the  full  thread 
to  the  very  bottom  of  the  hole. 

The  dies  may  hi  divided  into  two  f.;cncral 
classes  -  those  wliii  h  ha\  e  lo  be  passed  o\  er 
the  \\ork  se\eral  i',me>  in  order  to  produce  a 
finished  thread  and  those  by  which  a  finished 
thread  is  produced  at  a  single  cutting.  In  the 
former,  the  cutting-dies  arc  held  in  a  stock  and 
are  capaMe  of  being  separated  so  as  to  permit 
of  their  being  passed  over  the  work-  and  then 
ctesed,  by  means  of  a  set  screw,  an  amount 
sufficient  to  enable  thctn  to  cut  a  full  thread. 
In  the  latter,  when  they  are  not  of  the  screw- 
plate  type,  the  "chasers*  or  "cutters"  are  held 
radiallv  in  a  cast-iron  "collet"  surrounded  by  a 
wrougiit*tron  ring.  These  dies  are  capable  of 
being  adjusted  to  compensate  for  wear.  The 
bevelled  outer  ends  of  the  chasers  fit  imo  cor- 
responding bevelled  grooves  in  the  wroutrht- 
iron  ring  so  that  when  the  ring  is  forced  down 
the  chasers  are  moved  towarci  the  centre.  A 
great  variety  of  self-opening  and  adjustable  dies 
are  also  uaed  for  nwdhine  threading: 

If  Asomty  Work  Toou. 

The  masonry  work  tools  may  be  conven- 
iently divided  into  two  general  classes  —  stone- 
masons' tools  ami  hnckl.iyers'  tools.  Those 
employed  hy  either  of  ihr  two  ebisses  of  work- 
men are  neithi  r  rnimeKiii--  nor  nitricate  in  de- 
sign. The  principal  tools  ot  the  stonemason 
are  the  saw,  the  mallet,  the  scrabbling  hammer 
and  the  vanous  forms  of  chisels  designated  as 
the  ♦inch-tool.*  the  «hoastcr*  and  the  "broad- 

tofd,"  whirh  are  di'-tiruMiishf  <1  by  jheir  size,  the 
hr.st  being  t>n<  inch,  the  second  two  inriu-v  and 
the  third  thiee  and  one-half  inches  in  width. 
In  the  work  of  stone  cutting,  the  preliminary 
operations  are  performed  by  a  small  chisel 
called  the  "point*  and  the  finishing  work  exe- 
cuted by  the  use  of  the  others  in  turn  accord- 
ing to  their  size.  The  principal  tools  of  the 
bricklayer  are  the  various  forms  of  trowels, 
the  plumb  levels  and  the  brickl.ners  hammers. 
For  further  information  relative  to  the  various 
forms  of  stone-cuttinp  saws,  see  Saws  and 
Sawino;  STONE-Ci'TTiNg  ANO  Dffssino;  and 
also  the  articles  under  the  titles  FiLBS  ANO 
File  Making:  Metal-working  MACftiNERY; 
and  WoOD-WOtKIKC  MACnitfOtY  in  tfiis  Ency- 
clopedia. 

TOOMBS,  Robert,  American  lawyer  and 
statesman:  b.  Wilkes  Cotinty,  Ga.,  2  July  1810; 
d.  Washington.  Ci..  l.S  Dec.  188S.  He  was  ihe 
son  of  a  Georgia  planter,  attended  for  one  vear 
Franklin  College   (now  the  University  of 
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Georgiti)  and  was  ^railuated  at  Union  Col- 
lege. IScbetiectady.  N.  in  laZS.  la  1829  be 
studSed  law  at  fne  University  of  Virginia  and 

in  1RJ0.  tiiidor  a^c.  w.Ti  admitted  to  the 

lur  I))  special  act  of  the  Icyi'-l.tHirc.  W  ithin  10 
\iar>  he  l)ecanK  one  oi  tin-  turt  iiiu^i  i.i\v>cr!»  of 
Georgia.  In  1836.  whcti  the  Creek  \\ar  broke 
out  in  Alabama,  he  raised  a  company  of  volun- 
teers and  ser\'cd  as  captain  under  Gen.  WinAeld 
Scott.  In  1837-10  and  1842-43  Toombs  was  a 
member  of  the  legislature  and  during  this  time 
became  a  leader  of  the  State  RiRhis  Whi^s  of 
Georgia.  From  l^M  to  1852  he  served  as  rep- 
resentative in  Congress  aiul  \^as  one  of  il>  best 
orators  atul  cll!>atl■^^  In  1.S50  he  was  a  prom- 
inent suppuiler  of  the  comprt>misc  measures  in 
the  House.  In  1852  with  other  Southern  W  higs 
he  refused  to  support  Scott  for  President. 
After  18S2,  like  Stephens,  he  acted  with  the 
Democrats.  From  1&>3  to  1861  he  was  in  the 
United  States  Senate.  In  18S4  he  favored  the 
Kansas-Nebraska  Bill  as  carr>'ing  out  the  prin- 
ciples of  the  compromise  of  1850.  Immediately 
before  the  elections  of  18M)  Toombs  lectured  in 
the  North  on  slavery.  After  the  election  of 
Lincoln  he  advised  secession  of  the  Southern 
States  and  made  secession  speeches  in  Georgia 
in  December  IMO  and  in  the  United  States 
Senate  in  Jainiar>  1861,  maintaiiiinf  that  is 
secesnen  lay  the  only  hope  of  scenrity  for  the 
South.  Geortria  seceded  1'^  Ian  1S61  and 
Toombs  withdrew  from  the  Senate  four  days 
later.  In  March  he  was  formally  expelled.  He 
was  chosen  to  the  Confederate  Provisional 
Congress  that  met  in  Montgomery  4  Feb.  11^)1 
and  by  a  considerable  minority  was  considered 
as  a  camfidate  for  President.  On  21  February 
he  was  Bade  Secretary  of  Sutc  by  President 
THxii.  He  opposed  the  firing  on  Somter  that 
hi^itt  the  contest  of  arms.  Resif^ing  Sep- 
tember IH<)1  to  l)ecomt  a  britradier-general  tn 
the  Confederate  arm\.  he  fouyht  with  distinc- 
tion in  the  second  battle  of  Manassas  ( Bull 
Run)  and  at  SharpsburR  (Antictam).  He  re- 
signed his  commis.sion  in  and  in  ltS()4  was 
made  commander  of  the  Geort^u  militia.  He 
diimrovid  the  policy  of  the  Richmond  ad- 
naaistration  and  personally  disliked  Davis. 
With  \'icc-President  Stephens  and  Ciovernor 
Brown  he  headul  the  Peace  Movement  in 
Georgia  in  1864,  thereby  doiiik:  tnnch  to  weaken 
the  cause  of  the  Confederacy  In  l.S<i5,  to 
escape  arrest,  To«jmbs  went  abroad,  visitinn 
Cuba,  France  and  Fusland.  RetuniinK  in 
on  the  restoration  of  inc  privilcKe  of  habeas  cor- 
pus,  he  soon  amassed  a  fonime  of  $300,001/ in  the 
practice  of  law.  tn  1^  he  was  a  member  of 
the  tieorgia  Democniiic  Convention  and  sup- 
jiortirl  Horace  drtiUy  for  the  Presidency  In 
1K74  the  Georgia  i<  rislature  |>a-~<  (!  .i  law  pro- 
vidin^;  that  railroads  should  \<  taxed  like  otiier 
property.  The  railroa«ls  resisted,  and  Toombs, 
taking  the  case  of  the  State,  won  the  suit  in  the 
courts  and  collected  all  back  taxes.  For  10 
years  he  contiimrd  the  siruKtde  to  force  the 
railroads  to  pay  taxes  and  Rive  proper  service 
1o  (he  puMtr  and  in  IH77  seiure<l  the  ji.is^.iRe 
ot  ^  f.iw  iiro\  iiluii^'  lor  a  J»r>a!il  cm  r.iilro.ui  rom- 
mi'^-'oru  r  ^  (  )tlirr  Sontbt  rn  St. ties  bavt  ••ino 
pa»»((I  l.»i>.-  tnod' !'■'!  .itrrr  the  (»eoiv\.i  l.tw 

Pv  hi*  riH  nin  «  1  rwmbs  was  coiiMdered  ex 
treme   and   intubrant  — a   "tire-eater*  His 
fnmds  thought  him  a  >tatc.snuin  of  the  first 


order  and  were  diiappoivtcd  diat  W  ondr  ao 
higgler  mark.  His  hasty  temper  hindered  his 
career  in  politics.    In  the  army  he  was  an  able 

»;eneral,  l  u;  i.i.t  .i  ii>liind  -u'ordinaie.  He 
belon«(  d  lo  the  ■.Jiool  of  letlerson  in  p4!b!ir«, 
beluAiiit.;  Ill  strict  coiisiructioii.  State  stjvrr- 
ci>{nty  and  sirotiK  local  novernmeni.  with  much 
liberty  lor  the  individual.  His  political  theories 
were  meant  lor  times  of  peace,  but  could  mm 
stand  the  strain  of  war;  consequently  he  was  at 
variance  with  the  Confederate  adminisiranoa 
from  the  beginning.  As  long  as  he  B««4 
Toombs  never  ceased  lo  denounce  the  KceOD' 
struclion  measures  of  Congress  His  rxpen- 
nuc»  Irom  \i^y->  to  the  end  of  Kcronstr ui  tujo 
c.iti^ed  bim  so  lo  <lislikc  the  LnitctI  Si.iic>  k  ■v- 
eriimeni  that  he  refused  to  ask  tor  a  p.ir.Jon 
or  to  take  the  oath  of  allegiance  and  he  nrvcff 
a^ain  had  the  privileges  of  citizenship.  Cm> 
suit  Stovall.  'Robert  Toombs,  Sutcaoaik 
Speaker,  Soldier.  Sage-  (1892):  Trent.  <So«k- 
em  Sutesmca  of  the  Old  Riivime'  (1897). 

\V.  L  FLrMmu. 
/I'.-.r/  J'ir.;iMi'.i  L'mX'crsUy. 

TOON,  or  TOON  A,  a  tree  (Cfdrela  i.^oma) 
of  the  family  Melioietr.  It  is  a  native -of  India 
and  Australia,  being  found  at  altitndea  of  4jaOD 
feet  on  the  Himalaya  Mountaioa  as  smH  as 

near  tide-level.    In  the  former  coontry  it  is 

one  of  the  largest  trees;  in  the  tatter,  it  often 

exceeds  1.50  fctt  in  heiks'bt  IS  f.et  in  cir- 

cumference.    Hooker  mentions  a  sjHrimcn  iti 
India  10  feet  in  diameter  .it  live  iiet  i  rum  'hr 
ground.    The  tree  is  cultivated  tor  its  tiniWr. 
bark  and  tlowers     The  wood  is  sott,  open- 
grained,  easily  seasoned  and  worked,  little  lus< 
Die  to  warp  and  easily  pohshed.    The  heart* 
wood  is  reddish  and  rcsemMcs  ■abajnaqr  am4 
veneers  taken  from  the  roots  or  where  braachcs 
join  the  trunk  are  said  to  be  remarkably  hand- 
some    The  chief  uses  of  the  wood  are  m 
house-buildiiiK.  furniture-making.  carvinj^  «u- 
Under  thi  names  l^stard  cedar,  basurd  whi;e 
cedar  and  Moiilnicin  crdar  the  wood  is  an  ini 
portaiii  export  to  i.n^;ilsh  markets     The  h*rk 
IS  very  astrin^ccnt   and   i>   used   fur  mikti^ 
leather  which  usualK  i^  puipUsh  from  a 
also  present.    The  flowers  yield  a  reddikh  ur 
yellowish  dye  which  is  in  common  use  in  Indu 
A  close  rebtive  of  this  tree,  C.  sinensu,  u 

{frown  in  the  United  States  in  >trcc:s  and  u>  n 
awns.  It  resembles  the  ai!an:hu>  m  liaiU  nc^* 
and  !!>  ;;!aitful,  leatlurv  folia^jc.  l  et  suptr;.  ■ 
in  icKularity,  diii^cne^^  ot  K'owtb  .md  in  ihe 
absence  ol  disaKr^eable  odor  duriiii;  t!tc  f-ln*- 
suroinK  period  Several  other  species  are  lul- 
li%ateil  m  Calu'on.ia  and  the  Gulf  States,  bii: 
are  not  hardy  in  the  colder  parts  of  the  co(tntf> 
See  M.\Ha«;A!nr. 

TOOTH-BILLED    PIGEON,    a  hrit* 

fruit-pineon  {PtdiiUi  ulus  Jlrt<]tr,.-stris  ^  of 
.Saiiicfca,  tormetly  calieil  "doiUit"  uii.j.  r  he 
irtoiieotis  itnpressum  iltat  it  was  .i  "U'^itiiig 
rilati\e  of  the  dudo  It  is  about  14  iiuhc^  hot^ 
Itinly  rounded,  beak  orange,  with  the  kiwer 
mandible  deeply  deft  into  three  distinct  t(«th 
n>  at  the  tip.  llcad.  neck,  breast  and  ^bdoown 
».  loNsy  grceni>h  black,  rest  of  hack.  uitigK  tad 
.Old  under  co\ert»  dtxp  diestattL    It  U  t^* 

rate 

TOOTH  ORNAMENT.  a  decoration  pcoi 
culiar  to  mediwal  archiicciore.  con«i*tci  ci 
(uur-leafed  Aewers.  the  centres  of  eriwii  psir 
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^cct  in  a  point.  These  are  used  in  strics,  either 
in  a  continuous  row  or  at  slight  intervals,  and 
arc  generally  inserted  in  a  hollow  molding. 
They  are  used  in  great  profusion  in  the  Earqr 
English  architecture,  fonning  one  of  its  char- 
acteristic features,  and  in  some  of  the^  richer 
suits  of  mn!dinj;  the  flowers  arc  very  thick  and 
the  series  is  repeated  several  times. 

TOOTH-SHELL.  See  Oknmiou. 

TOOTHACHE,  a  pafai  in  a  toodi  or  ad- 
jacent jaw,  arising;  from  various  causes.  The 
roost  common  c:ui-c  is  decay  of  some  portion 
of  the  tooth,  admittinR  air  to  the  nerve,  which 
causes  sharp  panKS.  If  there  is  a  considerable 
openine  it  is  colloquially  called  'jumping 
toothache. *  The  pain  OH^  be  stopped  by  ap- 
plication of  oil  of  cloves  on  cotton  and  dosing 
the  passage  that  admits  air;  if  oil  of  doves  is 
not  to  be  had  diluted  chloroform  on  cotton  is  a 
good  substitute;  creosote  is  also  used,  es- 
pecially in  a  prum  styled  toothache  gum.  But 
the  pain  and  decay  will  usually  continue  unless 
the  services  of  a  dentist  are  souj,'ht.  Decay 
in  the  root  of  a  tooth  often  generates  gas. 
Hidudt  induces  a  pressure  on  the  nerve,  aiUI 
consequent  toothache.  The  remedy  is  to  bore 
a  small  bole  into  ^e  tooth  and  release  the  ftas. 
If  this  is  not  done  the  gas  forces  itself  through 
Utt  gums,  often  with  severe  pain,  resultinc;  in  a 
gam-boil.  This  is  not  a  true  boil,  but  a  hole 
worked  through  the  flesh  by  the  pressure  of  the 
gas.  When  this  finds  a  vent  tlicrc  is  some  re- 
lief, but  a  permanent  aire  involves  treating  the 
tooth  by  a  dentist.  Neuralgic  toothache  is  a 
nurcly  nervous  vamty,  and  magr  occor  either 
HI  foniid  or  cartons  teeth.  Tt  comes  and  goes 
SOiddenljr  in  paroxysms,  and  is  accompanied  by 
little  or  no  swelling.  A%  a  prc\cntive  against 
toothache  the  teeth  should  he  kept  scruptdotisly 
clean,  and  when  they  show  symptoms  of  decay 
the  services  of  a  skilful  dentist  should  he 
secured.  The  decay  of  a  tooth  is  arrested  by 
stopping  or  filling  up  tlie  cavity. 

TOOTHACHE  TREE.    Sec  .Araua. 
TOOTHED  HERRING.  See  Mooneye. 
TOOTHPTCK,  a  small  pick  for  removing 

substances  lodged  in  the  teeth.  The  ordinary 
toothpick  is  of  wtiod  about  the  size  of  a  fric- 
tion match,  but  ionper  and  slenderer  and 
pointed  at  one  end  or  l)Oth.  The  use  of  wooden 
toothpicks  has  become  very  common  in  the 
United  States  and  many  miUions  of  the  tiny 
wooden  slivers  are  manufactured  tlicrc  every 
year.  The  seat  of  this  industry  is  in  Mainc^ 
near  the  forests  of  white  birch,  which  wood  is 
chiefly  employed  in  their  makiirj  The  felling 
of  "toothpick  trees"  is  not  a  sr[iaratc  business 
but  one  incidental  to  the  Maine  lumbermen. 
After  a  tree  has  !ic»n  felled  the  branches  are 
lopped  off  am!  "nly  the  trunk  is  sent  to  the 
mills.  There  the  bark  is  skinned  and  the  naked 
trunk  is  cut  by  machinery  into  thin  sheets  of 
wood  of  the  thickness  of  toothpicks  and  as 
wide  as  a  toothpick's  length.  These  sheets, 
known  as  "veneers,"  are  run  thrnneh  another 
machine  which  in  one  operation  cut.s  them  into 
toothpicks  ready  for  shtpment.  Of  the  better 
grade  of  toothpicks  large  importations  are 
made  every  year  from  Japan  and  from  PortUgld. 
The  Portuguese  toothpicks  are  made  of  orange- 
wood  mad  are  smaller  but  tougher  better  shaped 
md  more  finely  pointed  than  the  doivestic  ficks. 
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The  Japanese  make  their  toothpicks  from  fine 
reeds,  winch  they  .sha\e  down  to  the  thinness 
of  paper,  retaining  the  reed's  strength  and 
ptiability.  Metal  toothpidcs,  as  of  ^old.  which 
were  formerly  common,  are  now  httle  in  de- 
mand since  their  use  endangers  the  enamel  of 
the  teeth.  Quill  toothpicks,  cut  from  the  shaft 
of  a  hen's  feather,  are  still  considerably  used. 
TOOTHWORT.  See  Dbntaua. 

TOOWOOMBA.  too-woom'ba,  Australia,  a 
town  of  Queensland,  in  the  southeastern  part 
of  the  state,  100  miles  by  rail  west  of  Hris- 
bane,  on  an  elevation  known  as  liie  Great 
Dividing  Ratige.  It  has  a  tumil  cr  o;  rhurchcs, 
two  colleges  and  other  educational  institutions, 
and  a  fine  new  municipal  building.  There  are 
flour-millSf  law-mills  and  a  breweiy.  and  in  the 
ndghborhood  are  vineyards.  Pop.  about  11,000. 

TOP-MINNOWS,  a  group  of  SBaO.  robust 
minnows,  represented  by  Gamuusia  patruelis  of 
the  brackish  waters  along  the  Atlantic  Coast, 
which  are  distinguished  by  their  habit  of  swim- 
ming and  feeding  near  the  surface.  See 
Minnow, 

TOP-SHELLS,  the  Turbinida.  a  family 
of  k-asteropod  moUusks.  mostly  tropical  ai\(! 
oriental,  in  which  the  shell  is  usually  turbinate 
or  tOp-ShV^  hut  may  be  pyramidal.  It  is 
penenQy  naereons  internally.  The  operculum 
IS  homy,  and  may  exhibit  a  spiral  form.  In  the 
genus  Turbo  the  shell  is  top>shaped  with  a 
rounded  base.  The  whorls  are  convex,  and  the 
aperture  is  large,  the  operculum  being  calcare- 
ous. The  penus  Troclius  also  belonps  to  the 
top-shells.  In  the  latter  genns  ihc  shell  is 
pyramidal  and  the  base  flattened,  the  operculum 
being  homy.  The  common  top  is  the  T. 
MitjMmw.  Others  are  the  T,  versicolor,  the 
T.wilteriaHs  and  die  7.  niloHeur.  After  hav- 
ing been  ground  and  polished  to  exhibit  the 
nacreous  inner  layers,  they  arc  extensively  sold 
as  ornaments. 

TOPAZ,  a  mineral  having  the  composition 
of  an  alumimmi  fluo-silicate.  It  is  not  the 
topaa  of  Pliny  and  other  early  writers  which 
was  diryaoUte  (q.v.).  the  names  having  been 

interchanged.  It  generally  cPr'stallizes  in  or- 
ihorhombic  prisms,  colorless,  white,  yellow, 
or  occasionally  pale  green  or  blue.  Trans- 
parent topaz,  in  any  of  its  tints,  is  a  beautiful 
^em.  The  colorless  variety  much  rt  semMcs  dia- 
mond, and  is  sometimes  sold  for  it,  thoui^h  its 
lower  hardness  (8)  affords  an  easy  test.  What 
has  been  called  the  largest  diamond  in  the 
world,  among  the  Crown  jewels  of  Portugal,  is 
pro?>abl\  a  colorless  or  *whitc"  topaz  The  yel- 
low \ariety  is  most  familiar.  an<l  is  called  "Bra- 
zilian topa/,"  in  (li  ^tinoiioii  from  "Oi  iental  to- 
paz" (yellow  sapphire)  and  "false,"  "Scotch" 
or  "Spanish  topaz*  (yellow  quartz).  The  "Ori- 
ental topaz"  is  much  rarer,  harder  (9)  and 
denser  (about  4)  ;  while  the  •Spanish  topaz* 
is  cheaper,  less  hard  (7)  and  hghter  (2.65), 
the  density  of  topaz  being  3.4  to  3.6.  It  is  also 
distinguished  by  its  eminent  basal  cleavage. 
The  favorite  shade  is  wine-ycllow  or  sherry- 
color.  Both  yellow  and  blue  topaz  fade  and  be- 
come white  bv  weathering  or  exposure  to  light, 
and  some  yellow  varieti^  can  be  changed  to 
a  pale  pink  by  heating,  yielding  the  so-called 
"burnt  topaz"  or  "Brazilian  ruby."  resembling 
the  pal^  ox  3alas,  vacifty  oi  ruby  spiacl  (q.v.),  - 
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TofNU  occurs  usually  in  mctamorphic  rocks, 
like  Rnci'.s,  Imt  also  snmiwhat  in  igneous 
rocks;  it  is  frequently,  though  not  always,  as- 
sociated with  tin-ore.  The  principal  localities 
are  in  Ce>-lon,  Siberia.  Japan,  Brazil  and 
Mexico.  In  the  United  States  it  occurs  in  large 
masses  ,  at  Stoneham,  Me.,  and  Trumholl. 
Conn.;  In  crystals  in  Colorado  and  Utah.  Pine 
top;i7  crystal'^,  mlorlcss  and  pale  Muc.  have  re- 
cently Lccn  iuund  ui  San  Dicgo  Cuunt>',  Cal. 

TOPAZOLITB,  a  variety  of  andraditc 
garnet  havinga  [igU,  ycUow  or  pale  grayish 
green  color,  xhe  most  beantifiil  spedniens  ate 
lonnd  in  the  Ala  \'alle\ .  Piedmont,  Italy.  They 
also  occur  in  California. 

TOPS,  a  Buddhist  monument  intended  for 
the  preservation  ^o£  relics.  The  oldest  monu- 
ments of  this  kind  are  spherical  or  elliptical 

cupolas,  rcstitif:  (<n  a  rirrular  or  rectilinear  base, 
with  an  unilircila-shapKi  rooi,  .iiul  sometimes 
with  a  scries  oi  roois  of  this  form  which  de- 
velop into  a  spire.  p\ramid  or  other  architec- 
tural ornament.  In  the  interior  is  a  cell  or 
chamber  for  containing  the  lio.x  with  relics; 
but  in  some  cases  no  relics  have  been  found, 
and  it  is  supposed  tbty  have  been  buried  under- 
ground. The  Sanslcrtt  name,  is  strnfa,  mound, 
from  which  is  derived  thupa  and  tope,  mean- 
ing top.  The  older  topes  arc  masonry  mounds, 
the  cupol.i  !iip  and  ornamental  roofs  and  spire 
forms  luni^  l.itcr  developments  for  ornamenta- 
tion. Some  of  them  arc  of  prcai  architectural 
beauty,  rising  tier  above  tier,  with  a  series  of 
gracefnl  *'parasol"  roofs,  the  limit  of  heig|it 
being  about  300  feet.  But  the  t\-pical  con- 
struction is  that  of  The  Great  Tope  at  Sanchi. 
in  centra]  India.  This  is  a  hat-shaped  mound 
or  draie  42  feet  high  and  106  feet  at  the  widest 
point.  The  flat  space  on  top  was  for  the  chh.atra 
or  umhrella-like  apex,  this  beiiik:  the  royal  em- 
blem. Tlii^  was  like  a  substantial  parasol,  as 
if  to  guard  the  relics  from  the  weather.  The 
Great  Tope  is  surrounded  with  a  magnificently 
carved  stone  railing,  leaving  an  elaf»oratc  orna- 
mental entrance  Or  gateway,  over  JO  feet  hii^ 
The  chamber  or  ecu  in  wmch  the  relics  were 
kept  was  generally  built  wMi  an  outer  con- 
struction oi  masonry;  often  enclosing  a  bronze 
l)ox.  which  ajfain  enclosed  a  silver  cylinder  or 
case  and  witinn  this  perhaps  a  casket  of  t'old 
ronlauung  the  relic*  which  it  was  desired  lo 
preserve.  The  number  of  stones  in  the  f  pcs 
often  indicate  Buddhistic  symbolism  —  three, 
seven  and  13  bang  the  numl)€rs  rich  in 
meaning.  Topes  are  comreon  in  the  Orient 
and  there  are  noups  of  conspicuous  ones 
at  Amravati.  Samatti  and  TelclaKnd  in 
Bengal,  at  Satdhara  and  Sonari  in  central  In- 
dia, at  Abayagiri.  Ruanwalh  and  Tupar-unaya 
in  Ceylon,  etc  Kclics  ol  kui^js  .«n<i  (;reai  men 
were  thu^  c.tred  t<ir.  much  as  ue  I  nild  •■tatucs 
and  monuments  t"-day.  Set:  D.xmwa;  I'aooua. 

TOPEKA,  Kan.,  city  and  county-seat  of 
Shawnee  County,  capital  of  the  Stair  :\t)<\  the 
third  larp'(  St  city  in  the  State,  on  }<o:h  ftanks 
of  the  Kails. 1^  River,  on  the  AfrhvMiti.  Topeka 
and  Santa  Fe.  the  Chicago.  Rock  Islanrl  and 
I'arifir.  ihc  Union  Pacific  and  the  Missouri 
Pacific,  67  miles  we«t  of  Kansas  City  The  city 
i%  well  laid  out  with  hrnad  streets  crossing  at 
right  angles  and  I  rnutifully  shaded.  Topeka 
was  settled  by  people  from  the  *Frec  State* 
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in  1854;  an  aiiti-siave  constitution  was  adopted 
here  in  isv.  known  as  the  "Topeka  Constitu- 
tion* and  the  Topcka  government  was  esta^ 
lished  by  national  authority.  It  was  incorpo- 
rated as  a  dty  in  1857  and  selected  as  the 
State  capital  in  IMt.  The  principal  industries 
are  the  railroad  shops  of  the  Atchison.  Topeka 
and  Santa  Railway,  printing  plants,  sx 
flourini;  mills  havin*?  a  capacity  of  5.000  barrch 
per  day,  creameries,  packing-houses,  foundries, 
machine  shops,  boiler  works,  preserving  works, 
silo  factories,  engine  works  and  planing  mills. 
According  to  the  United  States  census  of  man- 
ufactures of  1914  Topcka  had  159  manafae- 
tunng  cstahhshmenu  tdth  a  combined  capital 
of  $14,186,000,  employing  5.721  persons,  paring 
$3,691,000  in  wages  and  manufacturing  a  prod- 
uct valued  at  $20,000,000  Topeka  has  10  kirks, 
three  of  which  are  national  banks  and  three 
biiililiiii;  and  loan  associations  with  assets  of 
$'>.(KKI,0U0.  Topcka  is  an  important  iohhing 
centre,  there  being  four  wholesale  groecnct, 
six  wholesale  commission  homta.  wholesale 
hardware,  paper,  drugs,  etc  It  is  one  of  the 
chief  railroad  centres  between  the  Missouri 
River  and  the  Pacific  Coast.  The  State  cap*, 
tol,  a  handsome  stone  edifice,  is  the  most  im- 
portant building  of  tJie  city  The  State  .Memo- 
rial I  inlding.  erected  to  the  memor\-  of  the 
veterans  of  the  Civil  War  at  a  cost  of  $550,000, 
is  the  most  handsome  structure  in  the  city. 
The  government  bujlding  and  the  court  house 
arc  also  creditable  buildings.  Topeka  has  a 
municipally  owned  <ity  building  with  audi- 
torium annex  with  seating  capacity  for  5.000 
people.  Just  west  of  the  aiy.  two  miles,  is  the 
State  Hospital  for  the  Insane;  the  State  Re- 
form Schot)!  is  located  jnst  north  of  the  city 
about  three  miles.  The  Colored  Industrial  In- 
stiinte  is  a  coetlm  anonal  institution  tor  col- 
ored hoys  and  Kirls  located  just  east  of  the 
city  Orphans  Home  — two  Crittenden  Homes, 
one  each  for  the  unfortunate  white  and  coloied 

firls.  the  Provident  Assorbtion  BailAi«, 
ngleside  Home  for  Old  Ladies,  a  Methodist 
Home  for  the  Aged  are  amoni;  the  most  noTable 
of  its  dmritable  institutions  The  Santa  Fc 
Railroad  maintains  its  own  private  hospital 
and  the  public  hospitals  are  Saint  Francis^ 
(Tirist's  Hospital  and  Siormont  Hospital  The 
city  has  a  free  public  library,  a  well-orsranired 
public  school  system,  inchtding  a  high  school 
established  in  1874;  an  excellent  mantnl  train- 
ing school  is  also  maintained.  It  is  the  snt 
or  Washburn  G>llege,  a  coedncattonal  institu- 
tion for  men  and  women,  and  the  CoIIecc  of 
the  Sisters  of  Bethany  and  three  btismfv^  -oJ- 
IcRcs  Topeka  has  the  commission  f.  rni  o' 
povemment,  having  a  mavor  and  four  c<  rt»- 
rniss'oners  ;  .t  well -<  (pii^jx d  tire  dep.irtnii  ii'  .i- 
an  excellent  police  department.  The  citv  owns 
its  own  electric  fight  aad  water  pbnt  The 
cost  of  dty  govcmmestt  aa  repoiied  by  dw 
United  States  govenunent  report*  for  the  year 
1915  shows  $20.71  per  capita  as  spem  in  Topeka 
for  the  maintenance  of  city  government  The 
physical  valuation  of  Topeka  is  .about  $.s<vCtf»i1.- 
00(1  The  area  of  the  cit\  is  16  squarr  mile* 
Topt  ka  has  over  two  miles  of  onian-.'-tnal 
liKbting  system,  has  240  acres  of  city-ownei 
parks  an<l  play  grounds     Pop.  S2.2S0. 

TOPBLIliS.  tft-pl'If-oos.  Zachris.  Finnish 
author:  b.  Kttddnis.  near  Nykarkby.  14  Jan 
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1818;  d.  Hclsingfors.  13  March  1898.  He  was 
graduated  at  the  University  of  Hclsingfors  in 
\m,  in  mi-fiO  edited  the  ^  Hchingfors  Fid- 
ningar,  in  which  many  of  his  earlier  writinss 
fir-i  were  priiitrrl,  ;uul  held  at  the  university 
the  chairs  succissivi  ly  of  Finnish  history 
(1854-fi3).  of  the  history  of  Finland  and  the 
northern  rcKions  (1863-70),  and  of  general  his- 
tory (1S76-78).  After  Runeberg  (fiv.),  he  is 
the  chief  poet  of  Finland.  His  religious  and 
patriotic  lyrics  are  particillarly  vatlueoT  Among 
the  collections  of  his  verse  are  'Flowers  of  the 
Hcath»  (184S-54)  ;  <New  Leaves>  (1870)  He 
wrotr  also  se\eral  dramas,  such  as  'After  Fifty 
Ytars'  (1851),  and  works  of  fiction,  incliHiiiig 
*A  Sur^^eon's  Stories'  (1853-67),  a  c\clc  l)aSLd 
on  Finnish  and  Swedish  historv  from  the  time 
nf  Gustavus  11  Adolphus,  to  that  of  Gustavus 
III.  There  are  German  translations  of  several 
of  his  writings  and  an  English  version  of  the 
'Surgeon's  Stories'  has  ap!peared  in  the  United 
States  (1883-88). 

tOpFFER.  Rudolph,  Swiss  novelist:  b. 
Geneva,  1799;  d.  there,  im.  In  1832  he  became 
teacher  of  sesthetics  at  the  Academy  of  Geneva 

and  in  1839  his  novel  'Le  prcshytcrc'  attracted 
general  attention  to  him  and  ensured  his  posi- 
ti</n  in  tlic  world  of  Ictlcrs.  He  was  a  volumi- 
nous writer  and  won  renown  for  his  'Voyages 
cii  zigzag'  (1848)  which  were  continued  with 
illustrations  by  himself  in  1853  Among  hi.s 
best  productions  are  his  .seven  little  novels  iu 
pictures  which  were  published  together  in 
Genera,  1846-47.  Consult  Wolterstoff,  Her- 
mann. 'Rssai  Mir  la  vie  ct  lis  oevres  de  Rodolphe 
Tdpffer'  (Magdeburg  1894). 

TOPHBT.  or  TOPHBTH,  a  locality  de- 
scribed in  Scripture  as  in  the  \a!!ev  of  Hin- 
nora,  near  Jerusalem,  where  higJj  places  were 
crtHttd,  and  which  wa-  the  chief  seat  of  the 
worship  oi  Mokicii.  \\iih  its  fiery  human  sac- 
rifices and  aljonunaiii  Ills.  The  good  King 
Jdsi.di  suppressed  tiiat  form  of  idolatry,  and 
m.idc  Tophet  a  receptacle  for  the  refuse  of 
Jerusalem.    Afterward  it  became  a  buiying- 

I round.  It  was  shunned  with  horror  by  the 
cws,  and  the  word  has  come  to  be  used  bv 
Christians  as  the  synonym  of  a  place  of  piini;.!)- 
mcnt  after  death  The  origin  ot'  tlie  w'^nl  is 
doubtful.  It  is  derived  by  some  from  Helticw 
lci{'h,  a  drum,  in  allusion  to  drums  beaten  to 
drown  the  cries  of  children  burnt  in  the  fire  to 
Moloch,  and  this  seems  a  probable  interpreta' 
tion.  Another  derivation  is  from  an  AnuMEan 
word  signifying  to  spit  or  vomit,  in  allusion  to 
the  disgust  excited  by  the  place.  Consult  2 
Kings  xxiii,  10;  Jcr.  vii,  31-3.^;  Isa.  xxx,  33. 

TOPIC,  the  subject  of  a  discourse,  whether 

written  or  spoken ;  the  matter  treated  of  in  con- 
versation, argument,  oration,  litcraiy  compo- 
sition, etc  III  1 1"  /I'rt,-  and  logic  topic  >\  as  re- 
stricted to  the  iiarr<»\vcr  sense  of  a  common 
ground  of  art'unictit,  a  general  maxim  or  dic- 
tum from  which  other  arguments  may  be 
•tuted:  one  of  the  various  general  forms  of 
atvnncnt  emploved  in  prob^le  reasoning,  as 
distinct  from  demonstrative  reasoning.  In 
mediciite  the  word  is  used  to  denote  any  rem- 
edy locally  applied;  it  is,  however,  more  fre- 
quently used  in  ibe  iibiral,  topics,  denoting  the 
class  of  such  remedies,  than  applied  to  any  one 
sped6c 
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TOPLADY,  Augustus  Montague,  Eng- 
lish theologian  and  hjTiin  writer :  b.  Farnham, 
Sum^,  4  Nov.  1740;  d.  London,  11  Aug,  1776. 
He  was  educated  at  Westminster  and  Trinity 

College,  Dublin,  and  in  l/^S  v,  as  presented  tO 
the  vicarage  of  Hro.nlheitiluiiy,  Devonshire. 
Though  a  volunniious  wiiur  —  and  a  streiuious 
defender  of  Calvinism  against  John  We.^ky  — 
Toplady  is  now  hardly  kiuiwn  except  as  the 
author  of  the  hymn  'Rock  of  .^gcs,*  one  of 
the  finest  expressions  of  evangelical  faith  and 
fervor  idund  in  all  bymnobigv. 

TOPOGRAPHICAL  SURVEYING.  See 

Si  KVKVIN*, 

TOPOLOBAMPO  BAY.  Mexico,  a  smaU 
bay  of  the  Gulf  of  California  on  the  west  coast 

of  the  state  of  Sinaloa.  It  is  noted  on  accoimt 
of  the  attempt  made  in  1886  by  a  number  of 
Socialists  of  the  I'nited  States  to  form  a  co- 
operati\c  C(immuiii!\-  on  its  shores.  A  com- 
I>.tiiy  w,i^  cliailered,  in  wbicb  all  the  colonists 
were  stockholders,  and  which  was  to  own  all 
the  land,  and  conduct  all  the  business  of  the 
community.  Evcrythii^  was  to  be  done  as  far 
as  possible  on  the  socialistic  plan  as  described 
in  Bellamy's  'Looking  Backward.*  Several 
hundred  colonists  joined  in  the  experiment,  and 
a  city  \^as  siir\ejitl  and  laid  out  on  an  elabo- 
rate pi. ill  The  experiment,  however,  was  a 
failure,  largely  owing  to  aridity  of  the  land 
and  the  absence  of  available  streams  for  irriga- 
tion. The  place  was  abandoned  in  1891. 

TOPOPHONE,  an  instrument  for  deter- 
mining the  diiection  from  which  any  SOUnd  pro- 
ceeds. It  is  valuable  lor  Us<  at  sea,  diiriii^  log, 
or  in  the  night,  lo  determine  the  direction  of  a 
sounding  bell,  lo;..;-boni,  whistle,  etc.  The  top- 
ophone  was  invented  by  A.  M.  Mayer,  and  con- 
sists of  a  centrally  pivoted  horizontal  bar  hav*' 
ing  at  each  end  resonators  with  their  openings 
facing  the  same  way,  each  with  a  connecting 
.sound  tube  for  the  ears  of  the  observer.  In  use 
the  bar  is  turned  until  a  position  is  found  in 
which  the  sound  is  loudest  and  equally  distinct 
in  each  ear.  The  location  of  the  sound  is  at  a 
I  i^ht  angle  to  the  bar  in  the  direction  to  wfaidi 
the  resonators  face. 

TORAH,  or  THORAH.  See  Pentateuch. 

TORBANITE,  a  lustreless  variety  of  can- 
nel  coal,  especially  rich  in  volatile  matter 
formerly  used  in  the  manufacture  of  illuminat- 
ing gas,  parafHn  and  lubricating  oils.  It  oc- 
curs at  Torbane  Hill,  near  Bathgate,  Scotland, 
but  the  supply  is  exhausted.  See  Boghead 
Co.^L. 

TORBBRNITE,  an  ore  of  uranium  con- 
sisting uf  a  hvdrous  phosphate  of  uranium  and 
copper,  Cu(3.2UO..I',0;XH.O.  obtained  in 
Utah  and  Rl.ack  Hills  of  South  Dakota 

TORBERT,  (or'bert.  Alfred  Thomas 
Archimedes,  American  soldier:  b  Georgetown, 
Del.,  1  July  1833;  d.  at  sea  off  the  coast  of 
Florida,  29  Sept.  1880.  He  was  graduated  at 
West  Point  in  1X55,  was  engaged  on  frontier 
duty  in  Texas.  Florida,  New  Mexico  and  Utah 
in  1855-^  and  at  the  outbreak  of  the  Civil 
War  was  assigned  to  the  duty  of  mustering  in 
vohnitecrs.  He  w  as  ct>nnni--sioiu  <I  colonel  in 
1%1,  and  led  bis  regimi  in  in  the  reninsiil.i  cam- 
paign of  ly^jJ;  was  assigiud  to  the  command  of 
a  brigade  in  that  year;  and  participated  in  the 
•econd  bat^  of  Ball  Rim  and  in  the  battles  of 
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South  Mountain  and  Auttetam.  He  was  pro- 
moled  brigadier-Rcncral  of  volunteers  in  1862; 

commanded  a  brigade  at  Gettysburg  in  1863;  for 

gallantn'  there  was  hrcvelled  major  in  the  rej?- 
ular  army;  iii  .Xpril  lS/>4  was  traiisftrrcd  to  the 
cavalry  scrvut-  ami  placid  in  command  of  the 
Isl  (IniMoti  of  the  Artiiy  of  the  Potomac.  He 
conimaiiikd  the  cavalry  m  many  subsequent  en- 
gaKemciits,  includinK  thusc  at  Hanovertown, 
Mil  ford,  VS'inchestcr  and  Way-nesboro.  In  1864 
he  was  brevetted  major-general  oi  volunteers, 
attaininc  the  same  rank  m  1865  in  the  rnular 
army.  In  1866  he  was  nrastered  out  of  the 
volunteer  service  and  resigiu  d  liis  regular  army 
commission.  He  was  I'tiiti  d  States  Minister  to 
the  t  iiilral  Amtruan  S;au>  l.^i*'  71,  \va>  traiis- 
ferreil  as  i onst]l-i:<-tt<  ral  to  Ha\ana.  Cuha.  and 
in  KS/i  7S  wa>  coii^iilneiierai  in  Pans.  He  was 
lost  in  the  touiidering  of  the  ^era  Cnu  off  the 
coast  of  Floruh. 

TORCKLLO,  tnr-rhcl'lft,  Italy,  an  island 
ill  the  lagoon  of  \  enice,  six  milt  s  ahovc  the 
city.  It  is  the  see  of  a  l>i>.liiii)  and  poss<'sst.s  an 
ancient  Byzantine  cathi  iiral  <u  Santa  Maria  of 
the  7ih  eiiimiy,  wiih  mnsaus  of  the  12th  cen- 
tury, curious  altar-bm  hr  ,  an  aiitifjuc  crypt, 
octagonal  baptistery  ii m  ions  ,,ni|  a  belfry; 
Santa  Fosca  is  another  handsome  church  with 
a  fine  interior  (12th  century).  Pop.  130. 

TORDENSK^OLD.  Peter,  Norwegian 
naval  othccr;  b  1  romlhjera.  1691;  d.  1720  He 
endeared  himself  i<>  the  people  1^  his  exploits 
in  the  navy  to  which  he  was  ajipotnted  a  heu- 
tenani  in  1/11,  and  in  1716  was  pven  noble  rank 
for  his  victories.  When  but  Z5  years  of  age 
he  destroyed  the  Swedish  fleet  of  44  ships  and 
lomiHllcd  the  raising  of  the  si<Ke  of  Frcdriks- 
hald  !.y  Oiaiks  Xll.  He  was  made  vice- 
.Mliniial  ( 171'')  {uT  ihc-  destruction  of  the  prin- 
cipal Suedi^h  squadron 

TORGAU,  ti'r'gow.  Germany,  a  town  in  the 
pt(>\iiici  of  Savony,  Prussia,  on  the  FIlic.  32 
mi|e'>  iiortlieast  fif  Leipzij;  Prinr  lo  IKS'*  it  was 
a  fdititicil  tovvti.  :ind  has  consideiaMe  historical 
siKntficanee  in  connection  wv.h  (1)  the  Alliance 
of  Torgau,  a  confederary  ti  rnud  in  1526  by 
Saxony,  Hesse  and  other  German  states  in 
which  Protestantism  tmited  for  the  purpose  of 
defense  against  aggression  on  the  part  of  their 
amagoniiits :  (2)  the  Articles  of  Torgau.  a  dec- 
laration I>>  Luther  and  his  support<  t^  in  1530, 
whjih  \s.iN  tlu-  fonnd.iiion  oi  ilu-  .Xni^^htitj;  Con- 
fi>-.iitM;  ^^)  thf  li.itile  of  TofKati,  fought  in  the 
sul.ur!.  of  I  iif'tiir.  3  \<)\  \7(it\  when  th-  I'rus- 
•.lans  tnirli  I  inijinck  the  (ireat  <lefe.it. d  the 
An^triaii->  under  (i<  iu  r.il  von  n.iun ;  (4)  the 
siev«  of  Torgau  by  Tauentzieu  m  1SI4.  the 
city  holding  out  for  three  months  and  surren- 
dering 10  Jan.  1814  The  Renaissance  Harten- 
lels  Castle  of  the  iSth  century  was  a  former 
electoral  residence.  In  the  town-hall  is  a 
mii-fum  of  Saxon  anti(|uitieN  llicre  i-.  here  a 
nio.lrrii  fort  ff>r  the  proiociion  of  the  railway 
^\  vtini  The  ro\al  stud  farm  was  long  located 
in  ilic  vtcinily.    Pop.  about  IJ.OUU. 

TORMBNTIL,  an  old  prnvindal  name  for 

\ariou<  sperirs  of  Potcntttia  (cj.v),  a  plant 
Mtp|><>'><<|  to  _\nld  relief  from  the  torment  of 

TORNADO,  from  the  Sivanish  U-rnada.  "a 
turning  alx>ui.*  the  Itx-a]  name  given  in  various 
tropical  and  subtropical  regions,  notably  Sene- 


gal, to  violent  whirlwinds  or  ndonc^  with  the 
itsiial  aecompuUmoit  of  electrical  tfisturhanccs 
and  downpouring  rain.  Sec  Cvcloni:;  Mrmia- 

oux;v ;  Wind 

TORNADO  ALARM,  an  apparatus  which 
automatically  gives  an  alarm  when  there  is  a 
sudden  chai^  of  atmospheric  pressure;  snch  as 
precedes  a  tornado.  It  ts  a  form  of  barotnctcr 
in  which  the  main  mercury  tube  has  a  criin- 
drical  bulb  at  the  top  and  ts  bent  in  the  form 
of  a  siphon.  Near  the  lower  pt>rtion  of  its 
.shorter  memWr  is  a  secondary  iut>e,  the  coa- 
neetiun  being  made  hy  means  of  a  short  tube 
connecting  with  the  main  tuU'  by  a  \cry  small 
opening.  The  fluid  in  l>oth  the  brger  lubes 
will  remain  normally  of  equal  or  nearly  equal 
height  in  ordinary  obanges  of  the  weather,  bat 
ill  case  of  sudden  atmospheric  changes  the  small 
opening  in  the  connection  between  the  tubes 
restricts  the  movement  in  the  secondary  tube  as 
compared  with  that  in  the  main  intie  Such 
\.triation  III  till  nii'Vcmeiit  of  du  nmciiry  in 
rlie  'uo  lubis  when  sutTuient  to  indicate  an  ap- 
proaching storm,  IS  trudc  to  give  an  alarm  by 
means  of  floats  in  the  tubes  connected  with 
wires  in  an  electric  circuit,  there  being  on  one 
wire  a  foili  and  on  the  otiicr  a  tongoc,  by  which 
contacts  are  made^  to  ring  an  alarm  when  the 
points  meet.  This  alarm  should  sound  some 
two  minutes  before  the  first  Masts  of  the  tor- 
nado. Ordinar>-  storms  have  no  effect  at  all 
on  the  apparatus 

TORNEA  ELF,  tor'nc-a  elf  (sometime* 
written  Tome).  Sweden,  a  river  at  the  north, 
which  rises  in  Lake  Tornea.  Part  of  itscoorK 
forms  the  boundarjr  between  Sweden  and  Fin- 
land, and  then  empties  into  the  (iulf  of  Tlorhnia. 
after  a  course  of  27^  miles.  The  town  of 
Tomea  siaiuls  at  its  mosnh  .iml  on  ihe  opposite 
side  of  the  river  the  .swnii-U  town  oi  Hapa* 
randa. 

TORONTO.  Canada,  a  dtv  and  lakeport. 
the  capital  of  the  province  of  Ontario,  situated 

on  the  circular  Toronto  Bay  between  the  mouths 
of  the  Don  and  Humbcr  rivers,  on  the  north- 
wot  ii  a'-t  of  Lake  Ontario,  313  miles  west- 
soiithwe-i  of  Moiitr(.J  and  (■f^  mile^  in  a  direct 
line  northwest  uf  Buffalo,  United  Stares.  It  it 
the  seat  of  the  provincial  government,  of  the 
higher  law  courts,  of  an  important  nniver>it> 
and  of  the  Department  of  Education  of  the 

Krovincc-  it  is  also  the  cathedral  city  of  a 
onuin  CathoUc  and  of  an  Anglican  diocese, 
fn  commerrial  importance  it  is  the  second  city 
in  the  r>ominion,  and,  after  Montreal,  the  chief 
lailuav  centre.  The  draiid  Trunk,  thr  Cana- 
dian Pacifio,  and  mar>  branch  lines  connect  it 
with  the  principal  cities  uf  Canada  and  of  the 
northern  United  States,  and  it  i*  the  head- 
nuarters  of  the  Canaduan  Northern  and  the 
Terniskaming  and  Northern  Ontario  railwa)-s 
The  hue  harbor,  five  miles  long  and  one  tad 
a  half  wide,  is  formed  by  a  long.  low.  sandy 
island,  protected  by  impi  >.in>:  ?>reakwater>  .  thi» 
island  is,  in  stimmer.  a  favi^rite  loathing  and 
boating  revolt  \  nn.u  m  heme  of  <le\ ebipmeni. 
which  inckules  :!ie  di  ef>eriiiig  and  extcnuon  of 
the  harbor,  lam!  n  i  i.<ni.itioii.  iMnilevani  con- 
struction and  the  crc.iii<<n  of  industrial  sites  is 
in  progress.  The  city  rises  gradiully  from  the 
water's  edge  lu  a  height  of  220  fcct;  it  extOMk 
from  cast  to  west  for  about  10  miles  alow  tht 
hdce  shore  and  from  north  to  MMdi  from  dHit 
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to  seven  miles,  and  covers  an  area  of  nl  fut  32 
square  miles,  with  *street!>  t  rossing  each  olhci 
at  rifrht  angles.  An  electric  ^lre(  t  railway  sys- 
tem has  ahout  144  miles  of  traiks.  The  archi- 
tecture, especially  of  tin  i  umnous  public  luiild- 
ings,  is  tasteful  and  imposing,  and  there  are 
many  fine  shops  and  residences.  Brick  of  a 
pleasing  light  color,  or  red,  is  the  chief  building 
material  Of  the  public  buildings,  the  most 
striking  group  is  that  connected  with  the  Uni- 
versity of  Toronto.  The  main  building  or 
University  College,  a  fine  Norman  structure  in 
gray  stone,  with  a  massive  tower  and  richly 
scuvturcd  doorway,  was  rebuilt  after  partial 
destruction  by  fire  in  1890;  the  Library,  the  new 
Medical  Building,  the  Biological  l>epartment, 
the  School  of  Practical  Science,  with  its  hand- 
some new  engineering  building  in  the  Renais- 
sance style,  and  a  numhi  i  i  f  uiht  r  lar^e  struc- 
tures, unite  with  this  to  make  up  an  imposing 
group,  nut  wholly  harmonious,  Im;  in  a  spacious 
setting  of  park  land.  Adjacent  are  the  *Neo- 
Greek*  Parliament  buitdtngs,  containing  the 

Sovemment  oAc^  and  a  handsome  and  well- 
ecorated  legislative  hall.  The  magnificent  city 
hall  and  courthouse  is,  next  ta  the  univer- 
sity, the  most  striking  of  Toronto's  buildings. 
Others  \vori!;y  of  mention  urc  Osgoodc  Hall, 
the  scat  of  the  provincial  law  courts;  the  Nor- 
mal School  buildings,  ofiices  of  the  Department 
of  Education;  Central  Technical  School;  Trin- 
ity College,  in  connection  with  the  Giurch  of 
England,  an  ornate  building,  in  the  late  Gothic 
style ;  the  custom  house,  the  post  otlice,  the  exhi- 
bition buildings,  where  an  iniporiant  annual 
exhibition  is  held,  and  the  lunatic  asylum,  in 
about  40  acres  of  ground  A  new  Union  rail- 
way station  to  cost  $.'^,000,0(>0  is  in  course  of 
construction.  The  churches  most  worthy  of 
notice  are  the  Roman  Catholic  and  Anglican 
cathedrals,  both  in  the  pointed  style;  the  latter 
li  an  fxrellei:!  -^pecitneti  of  Early  English. 
There  are  nunir  r<nis  ihcutres  and  many  public 
halls,  thi  rhii  t  hei:ik'  the  Massey  Music  Hall, 
which  will  hold  4,000  or  5,000  people.  Toronto 
"has  1.32'>  acres  of  paile,  the  chief  being  Queen's 
Park,  adjoining  the  university',  and  the  extensive 
Hi(^  Park,  at  the  west  of  the  city.  It  is  a 
great  educational  centre.  Tlie  university  (sec 
following  article)  is  one  of  the  best  equipped 
id  Amrrii  a.  Kdnt  ational  institutions  connected 
with  it  arc  Trinity  College  (alrendy  men- 
tioned) ;  Victoria  College  (Methodist,  ari^  .md 
divinity)  ;  Knox  College  (Presliytcrian.  thei. 
logical)  ;  VVyclifTe  College  (Anglican  theoloj^- 
ical) ;  Saint  Michael's  College  (Roman  Catho- 
lic), and  colleffCR  for  instruction  tn  music,  den- 

tistr\'.  pfiarrnaiy  anrf  \<trrii)ar\-  science.  Its 
agricultural  eolk>;c  is  siiiiaici!  not  at  Toronto  but 
at  Guclph,  Ontario.  MM  i-i(r  I  nivcr^iiy  is 
an  independent  Baptist  institution,  tt  irhitiu  arts 
and  divinity.  Upper  Canada  Coll' .:<  ,  in  spa- 
cious grounds,  is  a  residential  school  for  boys, 
as  is  also  Saint  Andrew's  College,  the  site  of 
which  was  acquired  in  1917  for  a  military  hos- 
pital. Havcrgal  College  is  n  similar  type  of 
schof!  fnr  girls,  and  bcsirlcs  it  are  Bishop 
Strachan'.s  School,  Saint  Margaret's  Cnllogc, 
etc.  The  Toronto  Conscr\atory  of  Mii  ic  has 
a  very  large  number  of  pupils  The  Observa- 
tory, at  which  the  weather  reports  for  the  Do- 
minion are  made  ti|^  is  in  the  university 
groandt,  Toronto  haa  suffered  from  destruc* 


tivp  conflagrations,  notably  in  ]^^,  in  1890  and 
in  April  1904.  when  more  than  100  buildings  in 
the  wholesale  business  section  were  burned 
down,  some  5,000  persons  were  thrown  out  of 
work,  and  about  $11,000,000  worth  of  property 
was  destroyed.  The  industries  of  Toronto  in- 
clude a  great  agricultural  implement  factory, 
iron  foundries,  shipbuilding,  rolling  stock,  dis- 
tilling and  brewing,  pork-packing,  the  mann> 
Incture  of  soap,  lamiint;,  .ierdplanes.  etc.  T!ie 
city  possesses  a  w  ell-e<itiippe<l  system  of  pitltlic 
libraries,  with  a  fine  reference  lihr.irv-  centrally 
located,  in  which  the  John  Ross  Robertson  his- 
torical and  ornithological  collections  are  housed. 
Shipfin^  on  the  lakes  is  laid  up  in  winter, 
but  dttrmg  the  navi^cable  season  several  lines  oi 
steamers  connect  with  the  principal  ports  on  the 
Great  Lakes  suid  the  Saint  Lawrence.  The 

lake  commerce  in  tumlier,  f^rain.  coal,  raltte  and 
fruit  is  large.  Toronto's  Uank  rleariii;,'s  in  1917 
were  $3.0(M_,785,5<:o ;  en-toms  revenue.  $35,732,- 
400.  The  city  has  over  ],7(X)  manufacturing  es- 
tablishments, employing  80.0(>)  hands. 

The  name  Toronto  is  derived  from  the 
Huron  word,  signifying  *place  of  meeting.*  In 
1749,  when  the  French  were  establishing  a  chain 
of  forts  or  posts  through  all  the  West  and 
down  the  Mississippi  Valley,  I'ort  Rouille  was 
founded,  on  a  site  even  then  often  called  Fort 
Tftroiuo.  In  17.^6  this  fort,  on  the  west  side  of 
the  present  city,  was  destroyed  to  prevent  its 
falling  into  the  hands  of  the  Englisn.  In  1793 
Governor  Simcoe  finding  Niagara  or  Newark, 
which  lay  almost  under  the  gnns  of  an  Amer- 
ican fort,  too  close  to  the  frontier  for  the  seat 
of  goveriimcnl,  removed  the  capital  to  the  other 
side  of  Lake  Ontario  and  established  his  head- 
quarters in  a  tent,  on  a  site  in  the  eastern  part 
of  the  present  city.  In  1813  Toronto,  called 
York  by  Governor  Simcoe.  was  captured  and 
partially  burned  and  looted,  twicc  in  the  same 
year,  by  the  American  army  and  navy.  In  the 
first  capture  the  American  Oneral  Pike,  the 
discoverer  of  Pike's  Peak,  lotjeihei  with  many 
soldiers,  was  kilhd  by  an  explosion  In  IS.V4 
Toronto  was  incorporated  as  a  (iiv  with  its 
present  name.  In  livJ/  it  was  the  chief  scene 
of  a  brief  and  ineffectual  rebellion  under  Wil- 
liam Lyon  Mackenzie  (q.v  ).  At  that  time  and 
often  since  Toronto  has  shown  itself  to  be  fer- 
vently British  in  sentiment.  Its  later  history 
has  been  purely  civic,  without  other  interest 
than  thai  ailarliin^;  to  jn osjhtoiis  j/rowlh  ,\ 
pleasant  soeiely  and  an  attractive  ^itllatit»n  make 
ii  a  f.i\orite  placi-  of  residence.  Population  has 
iiicrtased  rapidly.  In  1793,  when  rrovcrnor 
Sinieoe  landed,  there  were  only  a  few  f.imibes. 
In  \HM  the  population  was  less  than  lO.CXX).  In 
iS^jl  it  had  increased  to  44,821,  in  1871  to  56,- 
W2  and  in  1881  to  86.415.  In  1891.  including 
some  annexed  suburbs  it  amounted  to  181,220, 
and  in  1911  to  376,24a  Police  census  (1917), 
.=;35.27I. 

t'onsult  Scadding,  'Toronto  of  Old';  Scad- 
dtng  and  Dent,  'Toronto,  Past  and  Present'; 
.Adam.  'Toronto,  Old  and  New>;  and  ^TTie 
Toronto  AnntiaL' 

Geoih:e  M.  WaoNC, 

Professor  of  History.  Uiiivirsity  of  Toronto. 

TORONTO,  Ohio,  village  in  Jefferson 
County,  on  the  Ohio  River,  and  on  the  Penn* 

2 Ivanaa,  Railroad,  10  miles  alx)ve  Steubenville, 
e  connty-seat.  It  is  in  a  region  in  which 
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there  :>rc  pxtrnsivc  beds  of  clay  and  larRc  stone 
r,uarrics  Ii  is  near  the  natural-cn^  (hM^  of 
West  \'uKH>i;i,  The  chief  maniifai Uiruii;  es- 
tahlishmcnts  are  potterit  ^  I  t  i  I  irni  lite  works, 
The  shipments  arc  chiefly  puitcr>-  srwcr  pipe, 
terrarcotta  and  fire^Hriclc  Pop.  4J71. 

TORONTO.  University  of,  >iin..t.  at 
Toroiiio.  V  ana  da.  ihc  head  o»  ilu-  i  dm  afou.J 
system  of  the  province  of  Ont.ino  1  11-  first 
Step  toward  the  tstaliltshmcnt  oi  the  univcr- 
iity  was  taken  in  1797  when  the  council  and 
assembly  of  Upper  Canruli  petitioned  the  kinff 
for  an  appropriation  of  (  ruun  lands  for  the 
purposes  of  education,  and  the  establishing  of 
a  university.  The  appropriation  was  maae, 
I  III  iiotliiiii.  fiiithcr  was  flnnr  toward  the  found- 
ing; 1)1  till'  university  iiiUil  l.s27.  when  it  was 
cli.irtirid  uiiili-i  tin  Il.^Illt  i<\  the  University 
of  KuiK  s>  College;  the  organii'ation  of  the 
university  was  further  delayed,  largely  owins 
to  objcctionj  to  the  «r'-tnrian  character  of  its 
charter,  which  was  amended  in  1837;  and  it 
was  not  till  1843  that  it  wat  OMoed  to  stu- 
dents In  1840  the  name  was  cnan$rfd  to  the 
University  of  Tiirniito;  in  1S53  th-  university 
was  further  lr.iii>tMrnu>!  !>>  tli<-  'ir>;jiu nation 
of  two  corpor.itioii''.  known  a--  the  University 
of  Toronto  and  the  Uautrsity  tollcge;  lo  the 
latter  was  assigned  the  teaching  in  arts  and 
the  entire  control  of  its  students  In  1887  a 
further  organization  of  the  whole  university- 
took  place.  Under  what  is  imown  as  thr 
•Federation  Act*  the  university  became  a  teach- 
iiiL,  Ik 'ly  xv.cr  more,  with  faculties  of  arts, 
me<li>  nil  .ii»iilu  <i  science  and  enfirinccrin;:.  to 
which  li  ivi  I  n  11  iil  ifd  MTicr.  faculties  of  educa- 
tion, forestry,  hotjschold  ^.cience  and  music  In 
the  faculty  of  arts  the  subjects  were  divititd  as 
between  the  Universitv  of  Toronto  and  L'ni- 
Ycrsity  College,  which  may  l>e  termed  the  Staii- 
Arts  College,  the  compkoaent  of  the  faculty  of 
arts  of  die  utuver«ty.  In  diis  reorganisation 
of  the  faculty  of  arts  there  are  now  Viciori.-» 
(  ..II.^T,  representing  the  Methodist  Church  oi 
I  'an.iil.i;  Trinity  i  ""i|;,.v<".  n  pi  - -.c-'itin.:  ihc 
Church  of  Kngland ;  .Sauit  Micli.u  l^  Cullejic. 
rrprcsentinR  the  Koman  Catholic  Church  —  so 
that  there  are  four  an*  toU^cs  givins  instruc- 
tion in  the  same  ariA  subjects,  but  sending  their 
students  lo  the  university  for  instructicm^  in 
other  subjects,  amonR  which  are  maihenuUics. 
sciences,  philosophy,  political  science,  history. 

The  institutions  which  have  close  relations 
uith  the  university  are  «  tin  r  i.  lrr  iiii!  or  afnl- 
iatcd  AmouK  the  fedeiat<  1  in  •itnMons,  out- 
side the  arts  colleKCs,  .»re  Kiu  v.  <  i  lte^'e  and 
\\  yclilTe  College,  while  ainonf^  the  affiliate  1 
colieLTCS  are  the  Ontario  Agricultural  CoIKkc. 
the  Royal  ColUtrc  of  Mental  Surgeons,  the  (On- 
tario College  of  rharm-icy  and  the  Ontario 
Veterinary  College.  These  federated  and  affil- 
iated colleges  are  represented  on  the  senate 

OI  ih»-  utiivcrsiiy.  whirh  h.i^  chark;c  of  tfie  eilii- 
rational  poIic>'  V..\ih  I'.tcully  has  its  own 
<  <-iiincil  and  ha«.  charpc  ot  the  discipline  and  con- 
trol of  it>  student-.  wliiK  the  caput  is  made 
up  of  ihr  chief  exicnti\c  nflicerN  of  the  inii- 
vertity.  toKclhcr  wtih  the  heads  of  the  iKler 
ated  colleg*^ 

The  univerMty  receives  a  very  suhstantial 
irrani  annually  fr«m  the  irovemnirnt  of  the 
prt>\ifu(  of  nntaiK'  an<t  is  afTiIiatctl  with  ihe 
leading  umvcrsitio  oi  <itcat  Uruaiti  and  Ire- 
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land  as  well  as  with  the  <*eneral  Ifedkal  Coon- 

cil  of  (ircat  Britain. 

The  degrees  offrrcd  by  the  university  inrhyte 
arts,  medicine,  applied  science  and  enirinrer:rjf 
pedacojiy.  forest  rj-  and  music,  under  the  rrvnj'a* 
faculties,  while  through  the  alWiated  institii 
rions  dcKrces  are  kivcij  in  law.  dentistry,  agr- 
culture,  pharmacy,  with  diplomas  in  psMC 
health  and  physical  training,  txtmsion  xtv! 
summer  session  work  are  carried  on  in  thr 
faculty  of  arts  The  universi^r  is  oocdocalioasl 
and  had  during  the  session  l9!S-!*>  an  attend- 
an  r  <i{  .ii>iirnxim;it' K  3.O0O,  wfiirh  •-  likfK 
to  ilc\i  !(ip  M  .1  prcn'rr  :ittendanff  thin  in  prr- 
w;ii   il.f. •})'.   t-nf  ilnii  V ■  rvci  fded  4.0ri) 

The  impoiiant  huildinffs  are  the  main  bnild- 
in|f.  convocation  hall,  the  library.  hoa*ehoW 
science,  the  \arious  lalioratories  and  wtthm 
Toronto  the  buildings  of  Victoria  Cbll(Kfc 
Trinity  C«Jlei^  and  Saint  IliduKf s  CoUcfe 

Provisioti  is  made  for  the  tiudeigiadnte 
activities  of  the  men  in  Hart  House,  the  jfift  of 
the  Massev-  Estate.  There  are  residence*  for 
men  ^Imiitu-  ot  ilu-  nnivrrsity  and  for  both 
m<  i;  .in.!  w  r.men  in  University  (^lles;e.  Victoria, 
'i  N  ,]nt  Midiael's  coDeges 

TORPEDO,  a  genus  of  rays  of  the  famdy 
Torpfdimid<r.  most  remarkable  for  their  rkc- 
trie  orgrans,  which  lie  on  each  side  of  the  head. 
(Sec  ELicrmc  Fishrs).  The  electric  shock 
pciw  rfnl  Limn^h  to  kill  small  animals,  and 
«jK'i'inuns  two  or  three  fret  lont?  can  by  a 
-nv!i'  ili-i  h:irjr  -h-.i'  li'  ;»  iiijl-vrn^s  rs  man 
1  he  family,  which  includes  aiiout  seven  gcnrrz 
and  l.S  species,  is  widely  distributed  over  th* 
Atlantic  and  Indian  oceans;  T.  marm^^riiia 
jind  two  others  are  common  in  the  Meditrr 
ranean,  and  T.  kebettms  reaches  the  south 
coasts  of  Brifedn.  The  Anencan  fonu  nose 
often  seen  is  T.  occiilmtalii.  which  may  reach 
a  weicrht  of  200  pounds;  it  is  uncommoo.  l«t 
<M  r.i-.,>i;i.ii!v  -<.cn  along  the  coast  froaa  Ca|M 
Cod  to  C  ul«a, 

T01IPSD0,  AutomobOe.    See  Atioit»> 

nil >  T    '  ' 

TOKPEDO-BOAT  DtSTROYEkS.  St< 
A\Ti-ToKri-i»o  Boats. 

TORPEDO  BOATS.    The  torpc«k» 
first  made  its  appearance  as  an  adjunct  lO  lb* 
fleet  in  188b,  At  that  lime  its  diiplaccKiii 
was  less  than  100  tons,  and  its  speed  ahow  20 

knois  an  hour.  From  that  time  on  it  gradualli 
inrrcased  in  size  and  speed  until  in  IJ^lb  i:» 
di>-placomcni  was  ahoiii  IJ5  n  ti>  and  its  speej 
about  2i  kncrts  at)  huui  1  tu-  next  rv^lution 
^^ai  the  destroyer.  This  new  t>-pe  of  ves^s*-.' 
became  ucccs^ry,  for  ihc  dattgcroo*  ckaracirt 
of  the  torpedo  boat  was  fullj  recnfBiaiC 
armed  as  it  was  with  an  inaccurate  weafMtt. 
During  the  revolution  in  Chile  i«  the  nwly 
nineties  a  baliieship  twas  de«iroyed  K>  a 
torpedo  fired  at  nient  from  a  larue  torpedi.' 
I"  at,  and  during;  the  lapanrse-Chinese  War  m 
the  middle  nineties  torpedo  btiats  were  freelT 
iiscfl  by  the  lapanese 

As  ilie  \ears  wetit  hy  the  ran^e  and  *l- 
riirary  i  f  the  torpedo  rapidly  impr\>ved  ar«i 
the  turpedu  Utat  increased  its  siae  to  Mkc  iS 
more  habitable  and  seaworthf.  Ttt  itwnacr 
soon  mse  to  400  tons  and  tlien  merged  into  tkt 
de<tro>-er.  Ax  the  sire  of  the  torpedo  hr«t  snS 

in>  rr;iscd,  dcstrover  i'>nnac'e  was  ri^mjK-nrJ 
keep  pace,  the  dnal  or  present  destroyer  <Sur 
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placement  of  about  1,100  tons  (with  a  speed 
of  about  32  knots  per  hour)  having  Men 
reached  and  determined  by  most  nations  from  a 
consideration  of  the  strategical  and  tactical 
duty  of  the  fleet  with  which  it  serves.  ^  The 
offensive  weapon  of  the  destroyer  was  originally 
the  Biin,  but  after  the  lurpLdo  Ln.H  dis.ipiKartd 
the  torpedo  became  the  iniijortaiit  vvc.tnoii  and 
the  KUii.-.  were  iLtaiiied  fur  defense  only.  TIic 
pivotal  characteristics  of  the  destroyer  were 
nigh  speed,  seaworthiness,  moderate  radius  of 
action  and  pluraUi,y  of  torpedo  tubes  and 
torpedoes.  To  enhance  these  characteristics  in- 
creased sire  was  necessary  and  this  lessened 
the  chance  of  beinK  able  to  surprise  an  enemy 
on  the  alert,  and  surprise  was  a  corollary  in 
its  usefulness.  These  coiisuk  rations  lendcd  to 
limit  the  size  and  when  sufrH-iciU  tonnage  for 
necessary  offensive  work  was  gained,  no  further 
increase  was  thoii|^t  justined.  The  present 
tendency  is  to  increase  the  destroyer's  gvn> 
power  for  offensive  purposes  against  the  suh- 
marine  and  this  brings  the  destroyer  back  to 
the  original  conception  of  the  use  of  that  type. 
Further  devilopmcnt  will  undoubtedly  be 
toward  high  speed,  moderate  size,  long-range 
torpedoes,  .I  phiralily  of  small  guns  and  large 
radius  of  action.  The  destroyer,  supported  ,by 
large  cruisers,  makes  an  excellent  offensive 
force,  especiallv  when  armed  with  long-range 
torpedoes.  Making  contact  in  die  daytime  with 
an  enemy's  fleet,  destroyers  can,  at  night,  rcadi^ 
slip  through  the  screen  and  attack  the  enemy 
while  in  its  night  formation. 

A  well  co-ordinated  destroyer  force  be- 
comes a  most  important  asset  to  a  fleet  when 
about  to  go  into  battle.  A  well-timed  ieint 
upon  the  battle  line  of  the  enemy  may  give  to 
its  own  battle  line  a  verv  important  advantaoe 
of  position.  By  die, intelligent  use  ot  a  smoke 
screen,  made  by  emitting  large  volumes  of  oil 
smoke  from  destroyers*  srtoke  stacks,  a  battle 
line  in  confusion  c.'in  Ix-  r(  sciicd  froiri  i|i.>tinc- 
tion  and  pcrmittetl  to  reform  or  to  e^cat>e.  In 
the  battle  of  Jutland  the  German  fleet  was 
concealed  in  a  smoke  screen  formed  by  Ger- 
man destroyers  at  the  time  when  the  main 
British  fleet  was  about  to  bring  a  mperior 
force  against  it.  When  the  mmmr  «lcM«d  It 
was  observc'l  that  the  German  fleet  liad  ex- 

iricalcd  iisell    from  danger. 

While  liie  tirM  iluly  of  the  destroyers  was 
to  run  down  attacking  torpedo  iKiats  and 
sink  them  with  the  fire  of  their  small  rapid- 
fire  guns,  it  was  also  armed  with  torpedo 
tubes  in  order  that  it  might  be  tiscd  as  an  at- 
tacking torpedo  vessel  and  to  defend  the  battle- 
ships at  night.  The  smaller  type  of  torpedo 
vessel  —  the  torpedo  boat  —  was  classed  as  a 
weapon  of  defense,  employed  to  guard  the 
home  coast  fmni  raitK  bv  the  enemy's  war- 
ships, while  the  larger  was  regarded  as  an 
offmuive  weapon,  used  to  destroy  the  smaller 
type  and  allow  capital  ships  to  perform,  witli- 
oat  danger,  their  duties  of  Uoclcaide  and  various 
war  measures.  See  SuaMARiNF.s. 

KowARt)  S.  Fahrow, 
Consultimr  Miiiiury  and  Civil  Engineer. 

TOKPBPO  DitAG,  a  device  for  clearing 
barhors.   river-channels,   etc.,    from  floating 

torpedoes  and  submarine  mines.  It  consists  of 
a  long  cable,  bearing  grappling  hooks  set  at 
freqtient  intervals.  The  ends  of  the  cables  arc 
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made  fast  in  boats,  one  on  either  side  of  the 
diannel,  and  as  the  vessels  proceed  up  and  down 
the  channel,  abieast.  the  hooks  on  the  rope  be- 
tween them  catch  the  torpedoes.  Sometimes  a 
drag. is  thrown  ahead  of  a  vessel  by  a  small 
mortar  and  is  drawn  in  by  a  windlass;  this  is 
to  clear  the  ckannei  through  which  the  vewel 
must  pass. 

•rORPEDOKS.    Torpedoes  or  explosives 

moving  thronL.;h  the  water  to  the  object  at- 
tacked, as  <li-tiii^uished  from  the  mine  or 
stationary  explosive,  first  took  the  d  nn  of  v.hat 
was  in  reality  a  towed  mine.  The  Harvey, 
Menzing  and  the  various  French  towing 
torpedoes  were  weapons  of  this  kind.  The 
torpedo  was  towed  astern  of  a  launch  with  a 
rig  that  permitted  a  rudder  on  the  torpedo  be- 
ing controlled  from  the  lowing  boat.  The 
torpedo  could  be  giiifled  to  a  position  on  the 
(Itiaricr,  while  a  second  torpedo  was  Uiwed 
astern.  By  means  of  a  dipping  or  detarhiiiL; 
apparatus,  when  the  whiskers  of  the  torpedo 
touched  the  target,  the  torpedo  would  become 
completely  submenged  before  the  explosion  toolc 
place.  Torpedo  warfare  received  great  impetus 
during  the  Civil  War,  various  types  being  di 
veloped  by  both  the  Confederates  and  the 
Federals.  Dragging  for  torpedoes  and  the  use 
of  torpedo  nets  dropped  over  the  sides  of  ves- 
sels were  then  first  practised,  but  there  appears 
to  have  been  no  use  of  submarine  boats  until 
more  recently.  During  this  war  the  spar  or 
outrigger  toniedo  came  into  active  use  and  on 
more  than  one  occasion  during  that  period  and 
later  proved  its  worth.  This  weapon  consisted 
of  a  torpedo  carried  at  the  end  of  a  spar  or 
pole  which  projected  from  a  laiiiufi.  It  was  so 
arranged  that  just  before  the  target  was  struck, 
the  torpedo  could  be  plunged  below  tlie  sur- 
face to  obtain  the  holding  or  plugging  effect 
of  the  water  for  the  explosion.  The  explosive 
usually  consisted  of  about  J3  pounds  of  guncot- 
ton  which  could  be  'fired  upon  contact,  or  at 
will,  hy  employijig  a  firing  battery.  To  carry 
and  drive  home  the  spar  torpedo  a  fast  sea- 
worthy launch  or  small  torpedo-boat  was  cm- 
ployed. 

In  its  early  stages  of  development,  battle 
ranges  seemed  logically  .to  keep  the  torpedo 
in  the  background,  except  at  night,  wben  the 

speedy  torpedo-boat  counted  upon  ^tting  near 
enough  to  launch  its  weapons  with  a  more 

reasoiialili  promise  of  makiii..;  .i  bit.  The  naval 
constructor,  accepting  the  torpedo  at  its  poten- 
tial value  as  seen  by  ibe  majoritv  of  the  fight- 
ing officers  simply  limited  his  efforts  to 
fatiricating  the  undcr-body  of  his  fighting  craft 
so  that  the  damaging  effects  of  a  chance  blow 
fr<.m  a  torpctio  should  be  confined  to  a  re- 
stricted area.  Hence  the  inner  and  the  outer 
bottoms,  and  the  water-tight,  cellular  division- 
I'lg  of  the  intervening  space.  As  a  matter  of 
fact,  the  naval  coii>truciur's  v\ork  sto«)d  up 
under  torpedo  attack  and  performed  its  func- 
tion remarkably  well.  It  is  a  matter  of  record, 
lhaf  the  general  run  of  torpedoes  fired  during 
the  Russo-Japanese  War  did  far  less  damage 
than  was  expected  of  them,  and  a  gcmdiy  num- 
ber of  vessels  so  struck  were  not  sunk  as  was 
counted  upon,  but  were  able  to  get  into  port 
and  b<  repaired.  There  were  ships  lost  to 
both  belligerents  by  suba(iueuus  attack,  but  the 
most  conspicuous  of  these  £«aster$  were  doe 
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to  till  vi-  '^nt  blows  of  ixassive  mines.  Where 
tlic  avinc  (orpetlo  had  failed  in  its  mission  the 
anchored  floating  mine  filled  the  offensive  p  ip 
Those  mines  carried  larj^er  explosive  charj^c* 
than  the  torpedi»es  then  ni  rvicc.  and  proved 
two  thinps:  First,  (hat  fhr  naval  constnicior 
had  planned  wdl;  «nd.  second,  that  the  aato- 
mobiic  tt>ri>edo  mtjst  needs  be  made  a  more 
powerful  weapon  if  it  were  to  fill  the  office  in- 
leniled  for  il.  In  ihe  Kui^iian  fleet  at  Port 
Arthur  were  several  vessels  that  had  been  hHill 
by  the  French  for  tht  Ku^m.ui  ^.  a  < t:  iik  t;t.  In 
addition  to  the  usim'.  ■  i  ■mji u  tim  ntm^;  of  ilu' 
inlcr-lM)lt<)m  space,  tl  i  I  ri m  h  il<,Mk:ii<Ts  li.nl 
reinforced  the  rcKion  most  iikely  to  i>c  attacked 
hv  torpedoes  hy  means  of  a  caisson  built  of 
platioff  nearly  two  inches  thick.  The  object  of 
this  raiswn  —  assnmint;  thai  (he  esploiion  of 
the  torpedo  should  be  tufficicni  to  rend  or 
rupture  the  plating  of  the  inner  and  outer  bot- 
toms —  was  to  provide  more  space  in  which  the 
pnncotton  Rases  coidd  expanil  and  dissipate  4he 
most  danuerotis  pcrccntaRe  of  their  remaining 
force.  The  ingenious  iheorv  nf  this  sfvlc  of 
Coil  itiiriion  was  provi  !  I'l'  .ili  ih.i'  its 
originators  claimed  for  it.  The  Russian  shii>- 
So  built  were  several  times  hit  by  Japatn^i 
mines,  and  while  Rrievoiisly  wounded  over 
wide  areas  of  their  undcr-bodics,  yet  the 
caissons  remained  substantially  intact  and  the 
vessels  were  able  to  return  to  harbor. 

The  automobile  torpedo  first  came  into  use 
in  the  early  seventies.  It  was  the  outcome  of  a 
i.f  experiments  i  nmnii  lii  in  1864  by 
koKerl  Whitehead,  then  sui>c!  InUndcnl  of  iron 
works  at  Fiutne,  .Ansiria.  This  torpedo,  known 
as  the  Whitehead  or  fish  torpedo,  claimed  the 
following  capabilities:  n  )  It  could  be  adjusted 
to  run  at  any  depth  from  S  to  IS  feet  when 
fired  from  either  a  suhmerRed  or  surface  tube, 
or  from  a  surface  detaching  apparatus;  (2) 
upon  firing,  il  would  make  a  straight  iHm.  pro- 
vided a  proper  allowance  was  made  for  the 
detlrclion  due  to  trniisvcrse  currents;  (3)  it 
could  Ih?  adjusted  to  stop  at  any  i  icc  up  to 
its  exlreme  ratine  and  utter  stopping  to  sink  or 
float;  (4)  it  could  make  a  run  of  I, (HO  yards 
at  a  spc.vl  .  f  15  or  16  knots,  while  300  yards 
rculd  be  ■  .vred  at  a  »p<<.d  of  1")  to  20  knots; 
(5)  it  cotild  car^  a  warhead  holding  a  chart;c 
of  .U  pounds  of  guncolton,  to  explode  upon 
Contact  This  torpedo  was  propelled  by  a 
thr<-e-c> liiider  Rrothfrhi«o<l  engine  wriRhint:  3.^ 
pouiifl*.  driving  two  propellers  and  dt  vclopinK 
40  horse  power  Kvenlii.tllv  the  Whitehead 
torpedo  came  to  be  n^eil  in  ihe  I'liited  Slates 
service,  aiul  I:iler  the  lUiss-I.*  avitt  ti'n'<'do  was 
adop'ed  .As  heavier  armor  wiis  addrd  a^ain-^t 
torptdo  attack  a  lar^e  uap  devtloi>cd  which  the 
W'htlehrad  torpedo  uni\  various  kindrM 
rivals  could  nut  fill,  and  here  it  was  that  the 
geniun  of  an  American  naval  oflRcer.  Com- 
nu'didrr  (  leland  l>a\  i<.  pl.ictd  the  torpedo  upon 
in  w  .Tiid  more  formidnfile  footing'  lie  ;J..Tn- 
donrd  the  fiituc'toii  w.i rhe.id.  which  vva^  the 
accepted  wi'-tnimrtit  of  dt -t ruciu  ii  ^iiire  the 
inception  eif  the  \\  !iii<  li<  ;itid  •-ul  ■-uiiiird  a 
jpm  in  it^  -^tt.ol  If  one  will  slud>  c.<ri  iu1I\ 
the  phni4igr.i(di>^  nf  rilhrr  bnrMing  ^nl  m<  i  il 
niine«  iir  cxplndinK  autoniohile  lorpi-thicsi,  (he 
moM  imprr«M\r  vivnal  vicn  tif  the  violence  ex- 
rfted  wi!'  1"i:itfi  in  '"n  kTi.a  \i-lnnu'-  •>{ 
water  biown  i!p^>.ard.  The  v<..it<r  h.»^  \;i!ihd 
tnorv  than  the  cirri  structure  aitacktd.  and 


the  major  part  of  the  energy  designed  to  wrrA 
has  spent  itself  uselessly  in  t)iowing  hundred*  ot 

tl  tis  111  wafer  iTitn  '^^r  :>ir  1  ■  iriui'.ifider  r>a\ij 
b»>llKhf   --o  'O  rriiirrii"  r.ili-  ihv  Jx  iWrr-  nf  iS^t;!* 

in  Ins  torprfhi  iluti  lur.  littlo  of  u-,  f.srce  sh<^lil 
be   dissipated   in  disturbing  the  surroondiin: 
water  while  the  bulk  of  the  energy  of 
weapon  ^should  remain  unimpaired  and  centrtd 
in  pucrcinfF  the  enemy's  defenses  and  pmctral- 
ins  lo  the  very  vitals  of  the  obiect  of  attadi 
He  did  not  diwount  in  the  sligntrst  the  truh 
remarkabb  de%  <  !opmcnts  which  had  taken  plarr 
ill  the  othi  r  departments  of  the  automobjlr  ^<  ?- 
pe(j<      Iiirnased  range,  higher      <  .  !  and  mr^rt 
prensi    iunctioning  all  helped  him  toward  hr^ 
otjjfrt!Vf;  I»ut  it  is  his  invention  which  ma'lr 
this  underwa'er  projectile  a  graver  menace  \o 
the  largest  ot  tiKnting  craft.    This  torpedo  car- 
ries an  eight-inch  gun  capable  of  cxpeUinfr  aa 
eieht-indt  projectile  with  a  mnncle  veloeitv  of 
1,0(K)  feet  per  e^'cond.  which  is  quite  enoufcrn  to 
carry  the  t'foj'Ctile  through  a  single  plate  of 
Kriijip  .irmor.  ^  mething  like  four  or  five  inchd 
(huk.  wlurr  Mrtually  in  contact  with  the  mui 

Mt  tlif  L'lin  .l^  would  l>e  the  case  with  'h;> 
torpedo.  Stitps  are  not  protected  under  water 
with  plating  of  these  dimensions,  and  it  wooM 
be  a  much  easier  task  for  the  projectile  to  pan 
successively  through  a  number  of  tbiimcr  potn 
cvtn  if  their  combined  thickness  mrerc  taon 
than  the  limit  set  The  projectile  fired  inm 
this  torpedo  carries  a  bursting  charge  of  huh 
explosive  of  between  35  and  40  pounds  Th;> 
ilKUk't-  1^  (Irtonated  by  a  deLi^c'!  tction  fu>t 
which  is  -lo- jpned  to  meet  thr  niaximttm  rr 
quirenuiMs  imposed  by  the  best  protected  drra'- 
naughts  built.  When  this  weapon  is  launched 
upon  its  sinister  errand  the  little  propeller  at 
the  upper  side  of  the  torpedo's  ncMc  rerol*** 
and  releases  the  tripping  rod.  so  that  the  tvr^ 
pe<k>  can  be  discharged  upon  contact  wiih  »t> 
target  ^^'hen  the  roti  hits  the  obstnicixm  it  »« 
driven  Tinckw-ird  nfTil  J^^.>•^l•<.  'he  trigger  wh^ri; 
first  COtri(»rei.^(-  .i  -prnii;  .it-;iched  tri  the  finr^ 
pin  and  then  nlc.ist-  it  -o  that  the  pin  a- 
strike  the  gun  pnmer,  thus  setting  otl  the  pr 
pelhng  charge  of  powder  which  drive*  the  vhr^ 
out  of  the  gun  .As  soon  as  the  projertile  fcj'* 
the  outside  plating  of  a  ship's  l>ottom  the  ftrx 
in  the  base  of  the  sbeil  oeftins  to  functky 
being  set  to  explode  the  charee  in  Ae  shell  r 
many  hundredths  of  a  second  after  impact. 

The  modem   submarine  torpedo   %ancs  is 
si.'i'  ,11  i-or'!ink_'  to  the  srrxirr   :.ir   wh.'h   it  •• 
intended  and  langes  from  14  jjuhc^  sii  diamr-<- 
and  IS  feet  in  length  to  21  inches  in  diamfr- 
and  21  feel  in  lencth.  wetRhing  from  \^tM)  %: 
2.fiiN)  poands.  the  smaller  type  bcitl|t  V>«<t  *^ 
sink  unprotected  freiitht  and  passenger  fhtft 
at  short  range-    It  is  aCapaMe  of  a  sp««<4 
more  than  30  miles  per  hoar  and  when  !r3\' 
ing  at  normal  spcea  possesses  the  errat  n- 
rr.  iiintii  ■■f  :i'-.'.it  <i',ri"«"i   f.  i.,t   second  p«->u^■!^ 
(iir.ei.»ll>    -.i wWiiu: .  iht  lorpcuu  CT»n«istS  OJ 
following  i\:ir  s      (!)  The  warhead,  which  c  r- 
tain-i   the  hinh  explosive  charRc.  fired  f'v 
exploder  upon  strikitiR  the  target,  the  rhar. 
ranginR   from  200  to  .V10  pounds,  dcpemttf^ 
ttp<<n  the  type  of  torpedo:  (2>  The  air  §aA  t 
specially  constrticted  shell  of  steel,  very  str;«w  - 
Miilt  to  withstand  a  test  pressnre  r>t  ^ 
poiiiuls  lo  the  S4|uare  inch     Thi*  flask  c^rr^-- 
air  at  an  initial  pressure  of  2^H)  {Kmadi>  pcf 
«f|uare  inch,  the  air  beinir  used  to  opcmM  jC 
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the  mechanism  of  the  torpedo  in  addition  to 
the  motive  power;  (3)  The  depth  control 
mechanism,  which  permits  the  torpedo  to  be 
run  at  any  desired  depth  under  water,  and 
which  consists  principally  of  a  pcnduhim  and  a 
hydrostatic  ftiston  actuating  horizontal  rudders; 
(4)  The  gyroscopic  steering  gear.  The  gyro- 
static  ooHi|iw  Uirousb  the  vortical  niodefs 
maintains  the  torpedo  on  a  course  parallel  to 
tliat  in  which  the  torpedo  bcpan  its  run;  (5) 
The  eiieiiies.  The  air  .ii  the  high  pressure  of 
2,230  pounds  per  s<iu;»rf  inch  first  passes  through 
a  rcducuiK  valve  which  decreases  its  pressure 
to  that  required  for  use  by  the  en^i^ine.  This 
air  is  then  heated  by  an  alcohol  flame,  which 
also  acts  to  produce  steam  of  the  water  in  the 
combustion  fuak,  the  aur  and  steam  mixing  and 
pashinf^  to  the  engine.  The  engines  are  gen- 
erally reciprocating',  but  in  the  Rliss-I .r a\ itt 
atul  some  other  torpedoes  are  turbines  driving 
two  pM-pellers. 

Torpedoes  are  prc  jcctcil  by  means  of  special 
forms  of  tubes  or  ki'"--  The  tube  is  usually 
botlt  into  the  hull  oi  the  submarine,  in  which 
case  it  is  aimed  hy  manccuvring  the  boat.  la 
the  case  of  destroyers  and  battleships,  the  tor> 
pedo  may  be  projected  from  submerged  ttibcs 
or  from  deck  tubes.  In  pcneral.  torpedoes  are 
projectcfl  from  sulimcivzcd  tubes  by  compressed 
air  and  from  deck  tubes  by  a  small  charge  of 
gunpowder.  Submerged  tul)es  on  battleships, 
however,  may  be  desi^;iicd  to  use  cither  powder 
or  compressed  air.  \Vhen  the  torpedi)  is  fired 
fron  a  submerged  tube  the  compressed  air  or 
the  gas  from  the  powder  loUows  the  torpedo 
out  of  the  tabe  with  a  rush  and  causes  »t 
eniption  on  the  surface  of  the  sea,  which  is 
visible  for  a  consiilcraliic  distance.  As  a  re- 
sult of  the  warning  given  by  this  eruption, 
vessels  ha\'e  sometimes  been  able  to  escape  the 
torpedoes  by  a  quick  man(x:uvre.  The  mo<lcrn 
torpedo  is  self-propelled,  being  driven  through 
the  water  by  its  own  compressed  air  motor, 
the  air  bdng  nmplied  from  a  strongly-built 
reservoir  within  tne  body  of  the  torpedo  itself. 
Torpedoes  directly  operated  by  inu  rnal  i  om- 
biistiun  engines  as  motive  power  are  nut  trust- 
worthy. The  range  of  a  torpedo  is  approxi- 
mately a  mile,  those  designed  for  use  on  Knttlo- 
ships  and  destroyers  being  lon^^er  rang<  tl  ihati 
those  for  use  on  submarines.  The  great  dith- 
culty  in  getting  proper  direction  and  sufficient 
motive  power  to  give  the  required  speed  for  a 
long  duration  of  time  renders  Ae  long  range 
torpedo  impracticable.  The  latest  German  tor- 
pedo had  a  range  of  about  2,000  yards,  as  the 
rompresscd  air  storage  rcser\oir  was  reduced 
in  size  in  i  rdt  r  to  increase  the  charge  of  high 
explosi\t  ill  the  warhead  The  charge  was 
from  30t)  to  4<it)  pounds.  The  depth  at  which 
a  torpedo  travels  may  be  regulated  to  hit  the 
most  vital  oart  of  the  vessel,  and  that  is  usually 
about  10. feet  below  iSk  surface.  Tn  case  or 
tcrpedo  attack  against  an  armored  <hip  the 
torpedo,  to  be  «Iangero«8,  should  strike  be- 
neath the  artnnr  belt,  which  usually  cxtrnds 
about  in  feet  l>elfnv  the  wafer  line  Trir[ifHoi-s 
are  usuallv  provided  \\ith  ni(ans  to  cur.  more 
or  less  etfectively,  through  net>  placed  in  their 
paths.  The  detonation  of  the  torpedo  is  ac- 
eooiplished  through  a  mechanism  placed  within 
its  warhead;  ana  if  the  tofpedo  is  checked  in 
ii5  forward  motion  the  firing  mechanism  in- 
stantly i^ites  the  heavy  charge  of  explosive 
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contained  within  the  warhead  It  i  not  neces- 
sary to  strike  a  tinng  pin  on  the  end  of  a  tor- 
pedo to  detonate  the  charge.  Many  sugges- 
tions have  been  submit  ted  for  a  torpedo  to  be 
electrically  propelled  from  a  ship  by  means  of 
a  flexible  cable  connecting  it  with  the  ship. 
This  \\as  the  first  type  tn  torpedo  built,  but 
wa»  discarded  for  prcMUt  dirigible  tnt, 
as  the  weight  of  cable,  difficulties  In  Insulation, 
etc.,  render  it  of  little  practical  value.  The 
effectiveness  of  the  Hammond  racUo-controllcd 
torpedo  is  promising.  The  lioard  of  Ordnance 
and  Fortilications  recommended  favorably  to 
the  Secretary  of  War  as  to  the  merits  of  this 
invention,  and  the  Secretary  recommended  to 
Congress  that  this  new  type  of  weapon  he  in- 
stalled in  a  few  ol  the  more  important  coast 
defenses. 

When  firing  a  torpedo  at  a  moving  target 
there  arc  several  important  factors  which  the 
torpedoisi  must  consider.  These  arc  the  speed 
of  the  target,  the  course  of  the  target  and  the 
speed  of  the  torpedo  itself,  all  of  which  factors 
must  be  known  within  limits  in  order  to  make 
effective  luts.  The  various  nations  have  their 
preferenc*  for  torpedoes.  The  British  use  the 
WIdtehead;  the  Cermans,  Schwartzkopf ;  the 
French.  \\'hilchcad  and  Schneider;  the  Japan- 
ese and  Italians,  the  Whitehead.  In  ihe  United 
Slates  the  Whitehead  and  Bliss-Lcavitt  tor- 
pedoes are  in  general  use.    See  Naval  Mines; 

SUUMARINE  MiNJ:S:  Sl'BMAKINES. 
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TORQUAY,  tor-ke'.  England,  a  fashionable 
watering  place  in  Devonshire,  situated  on  the 

south  coast.  26  miles  northeast  of  Pl\Tnouth, 
named  from  the  Tor  Abbey  nearby,  which 
was  founded  in  11%.  It  is  !  uiit  on  a  >eries  of 
terraces  rising  frotn  the  beach,  and  is  a  much 
frequented  l>athing  and  winter  resort  It  con- 
sists lar;.:ely  of  villas  and  gardens,  and  has  a 
iine  promenade,  public  parks,  libraries,  a  mtt» 
seum,  electric  light  and  an  excellent  water  sup- 
ply  and  drainage  system.  There  are  manu- 
factures of  terra-COtta  ware,  and  trade  in  coal 
and  marble  The  name  also  applies  to  the 
borough  and  the  Parhamentary  division  in 
which  it  lies.  Pop.  of  the  borough  about 
39,0001 

TORQUE,  an  ornament  of  twisted  gold  or 
other  metal,  wdrn  as  a  cc)llar  or  a  necklace 
by  the  ancient  peoples  of  .Xsia  and  northern 
Hurope.  It  consisted  of  a  circle  of  stiff  ^old. 
twi-ted  except  at  the  ends,  which  remamed 
straight  or  which  in  «ome  cases  were  looped 
back,  so  as  to  overlap.  Such  collars  were  con- 
sidered a  characteristic  ornament  of  the  ancient 
Ganis  and  are  said  to  have  been  so  abundant 

fh:if  about  22.^  i".  c  .  Flaininius  Nepos  erected  to 
Jupiter  a  golden  trophy  made  from  torques  o£ 
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eonqaeml  Gauls.  The  ToiqiMti.  »  lamiiy  oi 
Ifanlian  gens,  attribute  thdr  name  to  tMr  an* 

cestor  T.  Manlius.  who  having  slain  a  giant 
Gaul' in  sinKle  combat  lifted  from  the  neck  of 
the  dead  body  an  enormous  gold  torque,  whtch 
he  ever  afterward  wore  upon  hi;>  own. 

TORpUEMADA.  Juan  de.  hoo-an'  d3 

f(»r-k,i  in.i  ih.'i  (I.atitii^ed  form  Turrkcki  mata), 
Sii.iiu-h  ihcoloyian  and  cardinal:  b.  Valladolid, 
13SS:  (I  Kome,  26  Sept.  l-k>S.  He  entered  the 
Uominican  order  in  1403.  and  was  graduated 
at  the  University  of  Paris  in  1424.  After  serv- 
ing as  prior  at  Valladolid  and  Toledo,  he  was 
appointed  by  Eugenius  IV  master  of  Ae  sacred 
palace  in  1431.  la  1439  he  became  a  cardinal- 
priest,  later  exdianged  his  title  for  the  cardinal- 
bisbopric  of  Albano,  and  still  later  (14^>1)  for 
that  of  Sabiiia.  He  gave  ill  crally  ul  labor 
and  money  to  charities  and  church-building, 
and  won  fame  as  a  theological  writer  and  con- 
troversialist. He  was  an  influential  member 
of  the  councils  of  Constance,  Basel  and  Flor- 
ence^ at  the  last-named  of  which  drew  up  the 
proposals  for  union  between  the  Greek  and 
Latin  churches.  Among  his  works  may  lie 
mentioned  *Mcditatioiies'  (1467);  ' Qu-Tsiiniies 
Spiritualis  Ccmvivii  Deluiab-  iir.efcreiitis  super 
Evangeliis'  (1477);  and  ' (  uninutitani  in  De- 
crctura  Gratiani*  (\S19).  Consult  Lcdercr,  * Der 
spanische  Cardinal  Johannes  von  Torqucmada* 
(1879). 

TORQUEMADA.  Tom&s  de,  Spanish 
monk,  first  Grand  Inquisitor  of  Spain:  b.  Valla- 
dolid. 1420;  d.  Avila.  16  Sept.  1498.  He  en- 
tered the  Dominican  order,  was  for  22  years 
prior  of  the  SKmastery  at  Segovia,  and  in 
October  14^  was  made  by  Sixtus  Iv  inqoisi- 
tor-gencra!  l"r  (  astilc  and  Leon.  The  Inquisi- 
tion (q.v. )  had  i  ecn  established  in  1480  at  Se- 
ville, but  Torqucmada  was  the  fit-t  to  ni\c  it 
its  ortianization.  He  founded  four  tribunals 
at  Seville,  Cordova,  Jacn  and  Villa  Real.  Dur- 
ing his  18  years  of  ofTice  he  burned  10,220  per- 
sons and  condemned  6,860  to  be  burned  in  efngy. 
By  these  methods  the  Inquisition  acquired  vast 
sums  of  money.  Torqucmada  was  justly  hated, 
and  ne\cr  went  about  without  a  body  Kuard. 
His  later  actuitics  were  directed  against  the 
Jcw->  and  al  .iiit  1,0(K).(K)0  of  thcni  tied  the 
country  to  escape  his  persecution.  He  was 
one  of  the  most  bloodthirsty  fanatics  of  his- 
tofv.  Consult  Stan  da  rd  w  orks  on  the  history 
of  Spain  and  ot  the  lifjuisition;  also  Mol^nes, 
<  Document  Iniditis.  Torqucmada  et  I'lnquisi- 
tion>  (1897). 

TORRE  DEL  GRECO.  tBi'ri  dil  graTcd; 
Italy,  on  the  Bay  of  Naples^  seven  miles  south- 
east of  Naples  at  the  toot  of  Vesuvius.  The 
town  has  been  demolished  by  earthquake  at 
various  epochs,  and  in  1857  and  1906  a  simi- 
lar di>;i>ter  srcath'  changed  and  d.im.med  the 
bnalitv.  It  is  much  frequented  by  ^olei^l)ers 
as  well  a'-  It.ill.ins  on  account  of  it>  sea- 
l>athtnt{.  There  arc  important  coral  and  other 
fisheries,  beside^  .shipyards,  mamifsKtories  of 
rope,  coral  goods  and  lava  ware.  Pop.  of 
commune  al)Out  36,000. 

TORRENCE.  Frederic  Ridgely.  American 
^et:  b.  Xema.  Ohio.  27  Nov.  1K7S.  He  was 
educated  at  Miami,  Ohio  and  Princeton  uni- 
versities, was  librarian  in  the  Astor  Library 
11197-1901,  and  tinee  1901  at  the  Lenox  Library, 


New  York  He  has  avblishcd  <Tbe  Homc  e<  s 
KnaOnd  Lights*  (1900)  ;  '  El  Dm^o  a 
Tragedy  >  (1903):  'Ahdud  aod  HdoiM'  (t» 

etic  drama,  1907). 

TORRENS.  William  Bnldbe.  AvcricH 

promoter :  b.  New  York.  15  July  1870 :  d  J)  Jmr 
!914.  After  making  a  study  in  the  raill* 
New  England  and  Philadelphia  of  mamxfarmr- 
ing  methods  and  finance,  he  became  in  !** 
foreign  ci  >miir.  ssiotier  for  tlu  National  \%vjaB- 
tion  of  Manufacturers  of  the  United  Statrs 
and  was  flms  engaged  nntil  1899.  iHrnnff  itei 
time  he  secured  concessions  from  Brazil,  Vcw> 
zuela,  Argentina.  Cape  Colony.  Cluaa  and 
Japan  for  establishing  sample  warehc>ti>cs 
the  exhibition  of  American  manufactured  iroods 
He  has  written  'Commercial  Traveling  is 
South  .'\mcrica'  (1897)  ;  'Commercial  TraieJ- 
ing  in  South  Africa*  (1808);  ^Coowctca: 
Travehng  in  the  East'  (Wm 

TORRENS.  Lake,  South  Au^uulij.  a  iir;^ 
shallow  salt  lake,  the  central  one  o:  a  grc^.; 
in  the  central  southern  section,  123  mdcs  k4af 
and  25  miles  wide,  about  50  mikes  north  Oi 
Spencer's  Gtilf.  In  the  dry  scasoo  it  is  «»• 
diced  lo  a  salt 
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TORRENS  SYSTEM,  a  system  c- 
registration  devised  by  Sir   Iv  ^nrt  T<< 
and  first  successfully  used  in  Au^tr.iiia. 
object  is  to  make  the  transfer  of  bndcd 
er^  a«  snnide  and  as  safe  at  tfiat  of  anv 
property  and  to  do  awa)r  with  the  necessity 
repeated  title   examinations.   The   systcsn  -' 
operated  through  a  bureau  of  registration.  - 
charge  of  a  rcK'istrar,  arul  bercmes  rffcctti^  cz 
the  first  transfer  of  any  proper?;,    i  ter  thr  c>- 
tablishmcnt  of  the  system,  all  land  transactior.» 
being  remstered  in  this  office.   A  title  naj 
registered  as  absolute  or  as  possessory  Be- 
fore registry  the  title  is  fully  investifratcd  *^ 
the  registrar,  who  receives  from  the  owrcr  . 
the  documcntarj'  evidences  of  title,  dcscnpt  -a^. 
of  Itoundarics,  etc.    WTicn  the  registrar  :i  oj- 
isficd  that  the  title  is  perfect,  he  filc>  awi\  iL 
these  old  papers  and  issues  to  the  holder  a  err- 
tificate  of  ownership,  a  duplicate  of  winch  -» 
filed  in  the  registraf^s  office.  Such  ccriiCcatcf 
bear  on  their  faces  notice  of  aU  eacmnbrarcn 
on  the  property.  If  the  estate  is  vested  in  fee 
simple  the  title  is  known  as  "al-o!ute'  and  tbe 
certificate  is  slated  to  be  an  a!  >o;utc  crrtS- 
cate.    Should  it  appear  that  an  at  >^jlute  :  :> 
to  anv  land  can  be  held  only  for  a  limit-, 
period  or  subject  to  reversions,  then  the  rega- 
trar  will  except  from  the  effect  ol  ftyistra* 
tion  any  estate,  right  or  interest  arising  beforr 
the   specified   date   or   under   the  condit^ic- 
namcu,  all  of  which  will  be  entered   >n  '.he 
register  and  noted  on   the   ccrtificatr.  viucs 
is   stated  to  he   a   "qualified"    certiticatc  Is 
the  case  of  a  •possessory*  title  the  appl:-.»r-: 
registered  as  liecoming  owner  on  gluing  taca 
evidence  of  title  as  may  be  prescribed,  aad  At 
registration  of  any  person  as  first  o«-ner  k.u 
a  possessory  title  only  will  not  interfere 
the  enforcemi  lit  oi  .aw  e-t.itc,  rtt:b{  c  r  intt-c^ 
adverse  to  the  tul.    that   m.i>    thm   cxi.-.?  ;r 
which  may  ariNC  a  later  dale.    .\nd  thi»  tar 
ii  noted  on  the  "possessory*  certiticatc  tMBD» 
to  the  owner.   This  examination  and  leaistra- 
tion  of  title  does  not  have  lo  he  repeaicJisr 
a  certificate  has  oaoe  bcca  iasDcd.  the  traM»ic> 
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of  the  certtfieate  with  acnmrpanying  entry  of 
diat  fact  in  the  rcpiftrar's  office  completes  the 
transaction.  By  this  method  the  tran?frr  of 
a  land  title  certificate  I  ccomcs  as  >impli'  and  .ts 
inexpensive  as  the  transfer  of  a  certificate  of 
stock  or  of  a  hank  share,  and  the  holder  of 
the  title  is  ahsolutely  free  from  the  usual 
danser  of  land  title  transfers,  such  as  ftlWS 
in  the  titkv  the  mslect  of  ohscuop  futntc  con- 
ditions, etc.  Shooid  any  person  suffer  toss 
tlircMi^h  misdcscriiiiioii.  omission  or  any  other 
error  in  the  ccrtiticatc  issued  liy  the  re>jistrar, 
he  is  indemnified  from  an  itisurance  fund  cre- 
ated for  that  purpose.  This  fund  is  provided 
hy  the  imposition  of  a  tax  of  one- fourth  of 
1  per  cent  on  the  value  of  the  land  at  the 
time  of  the  first  certificate  of  title  being 
granted,  in  addition  to  the  registration  fees. 
The  registrar  is  the  judpe  in  all  cases  as  to 
the  !ia!  ili:y  of  the  fund  to  such  compensation. 
The  ii  es  tor  registration  under  the  Torrcns  sys- 
tejn  are  very  small,  usually  heing  $24  in  case  of 
the  first  registration,  and  three  dollars  upon 
the  issue  of  every  subsequent  certificate.  The 
sjrstent  has  been  vigorously  opposed  by  title 
guaranty  companies  and  members  of  tihe 
legal  profession  who  see  in  it  an  end  to  a 
fruitful  source  of  fees  since  under  it  there  is 
furnished  State  title  insurance  instead  of  pri- 
vate title  insuraoce,  with  nominal  cost  for  con- 
veyances. 

The  Torrens  system  is  in  use  in  South  Aus- 
tralia  (1858).  British  Honduras  (1858),  Van- 
couver (1860),  consolidated  with  British  Co- 
lumhia  (I^),  Queensland  (1861).  Tasmania 
(l.^iJ),  New  South  Wales  (18^)2).  Victoria 
im*2),  l-.Mgland  (1862,  1875.  1897).  Ireland 
(IS<)5.  1891).  N'cw  Zealand  (1870),  British  Co- 
lumhia  (1871).  Western  .AustraUa  (1874). 
Wales  (187.5.  1897).  Fiji  (1876),  British  Guiana 
(1880).  Ontario  (188S),  ManUoba  (1885), 
Omadfan  Northwest  Territories  (1886).  Ijee- 
ward  Islands  (188f)).  Jamaica  (1888),  British 
New  Guinea  (1&S9).  Cyprus  (1800),  Illinois 
(1895).  Ohio  (1896),  California  (\S'>7),  Massa- 
chusetts (1S98),  Minnesota  (1901),  Oregon 
(1901),  Philippine  Islands  (1902),  Colorado 
(1903).  Hawaii  (1903),  Nova  Scotia  (1904), 
Alberta  (1906),  Saskatchewan  (1906),  Wash- 
ington (1907),  New  York  (1908).  North  Caro- 
lina (1913).  Mississippi  (1914).  The  Massa- 
chusetts law  is  the  I'est  and  the  most  success- 
ful in  the  United  States;  the  New  York  kw 
has  been  in  great  part  a  failure,  due  to  de- 
fects in  tJje  act,  of  which  the  opponents  of  the 
system  have  taken  advantage.  Since  the  origi- 
nal Torrens  Act  rave  a  judicial  and  discre- 
tionary power  to  the  registrar  not  in  conform- 
ity with  the  spirit  of  American  institutions, 
this  portion  of  the  law  has  been  sliKhtly 
changed  in  order  to  adapt  it  to  the  re<|uire- 
mcnts  of  this  country.  Consult  Niblack. 
William,  'Analysis  of  the  Torrens  System' 
((Jliicago  1912)  ;  Cameron,  A.  G..  'The  Torrens 
System'  (Boston  1915);  id.,  'The  Torrens 
System,  iu  Cx>st  and  Complexity;  a  legal  and 
Practical  Treatise*  (Chicago  1903);  Torrens, 
Sir  Robert.  'Essay  on  the  Transfer  of  Land 
by  kc^'istration'  (London);  Beers,  W.  F.. 
'The  Torrens  System  of  Realty  Titles'  (New 
York  1907):  Kennedy,  J.  P.,  «List  of  Ref- 
erences on  the  Torrens  System^  (Vtrgilia  State 
Libiaiy.  Richmood.  Va.,  1906). 


OF  SPRING  7€e 
TORRENTS  OF  SPRING  ('Veshniya 

Vodui').  by  Ivan  Scrpeyevitch  Tnr-enief,  is 
the  trapi-conicd>'  of  ;i  ni.ni  of  v.c.ik  will  who 
surnnn!^  to  .i  (..i--u:n  it,  inipiil->c,  yields  to  the 
seductions  of  the  typical  "\ampire"  woman  and 
throws  away  the  happiness  of  his  whuk  l.te. 
"Weak  men."  savs  the  author,  "ne\'er  bring 
things  to  an  end;  they  always  wait  for  the 
end  to  come."  The  title  is  symbolical  and  not 
quite  adequate,  the  comparison  being  introduced 
in  the  wrong  place. 

Sanin,  a  younfr  nobleman,  is  in  his  22d  year, 
very  good-lookinj?,  with  handsmnc  (graceful 
figure,  kindly  bluish  eyes,  golden  hair,  a  clear 
HOn,  a  smile  like  a  child's  and  giving  the  im- 
presnon  of  "freshness,  health  and  softness, 
softness,  softness,*  a  man  "recognizable  at  a 
glance  a*  die  son  of  a  sedate  aristocratic  family: 
the  t>'pe  of  the  fine  wung  pomyeshchik,  horn  and 
reared  in  our  wiae  steppc-hke  regions."  On 
his  way  home  from  Europe  to  Russia  he  is  de- 
tained for  a  few  hours  at  Frankfurt-am -Main, 
and  by  chance  drops  into  a  confectioner's  shop 
conducted  by  the  widow  of  an  Italian  Revolu- 
tionist. It  hs^pened  that  just  at  that  moment 
Emifio  the  only  son  had  fainted  and  hia  sister* 
Gemma,  a  young  girl  nf  exquisite  beauty  a^ 
peal>  to  Sanin  to  briiii;  hitn  back  to  life.  This 
the  >  ouni:  man  doc> ;  the  family  are  profuse  in 
their  expressions  of  gratitude  and  persuade 
him  to  remain  for  a  few  days  in  Frankfurt. 
During  a  Sunday  excursion  with  the  two 
young  people  and  Grftber,  a  bomptiotts  and 
conceited  German  clerk  to  whom  Gemma  iS 
betrothed,  an  intoxicated  officer,  Baron  von 
Donhof,  insults  the  young  girl,  and  when  her 
lover  shows  no  spirit  to  resent  it.  Sanin  impul- 
sively takes  it  upon  himself  to  provoke  the  in- 
evitable duel.  This  duel  is  descrilicd  at  con- 
siderable length  with  a  wealth  of  cumic  detail. 
Neither  party  is  injured  and  the  Russian  and 
the  Baron  part  almost  friends. 

It  rt^iilts,  however,  in  Gemma's  breaking 
her  ctiLiagi  mi  nt  with  the  ridiculous  and  pusil- 
lanimous (iruber,  but  Signora  Koselli  '  i  i;s 
S&nin  to  use  his  intlucnce  with  her  daughter 
to  persuade  her  not  to  ruin  her  prospects  and 
reputation  by  such  an  act.  an  engagement  being 
regarded  in  Germany  as  no. less  sacred  than 
marriage  itself.  Sinin  reluctantly  undertakes 
to  fulfil  this  delicate  mission  but  finds  it  im- 
possiMe,  since  he  has  himself  fallen  in  love 
with  the  beautiful  girl  and  she  i^  no  less  fas- 
cinated with  him.  He  decides  to  ^ell  his  estate 
in  Russia  and  invest  money  in  the  widow's  con- 
fectionary business.  By  another  turn  of  fate 
he  meets  at  this  moment  his  former  sdmol- 
mate,  P^fof,  another  type  of  the  laxy.  ea^ 
coing  Russian,  who  is  married  to  an  enot<- 
mously  rich  young  woman.  P6lozof  tells  S&nin 
that  his  wife  will  perhaps  buy  his  est.nte  and 
offers  him  a  place  in  his  carriage  to  Wiesbaden 
where  Marya  Nikolayevna  is  taking  a  cure. 
She  is  beautiful  but  unscrupulous  and  plays  all 
her  arts  to  fasdnaie  Sinin,  who  w  e.ikly  yields 
and  never  returns  to  Gemma.  Thirty  years 
later  Sanin,  always  unhappy  in  his  remorse  for 
his  dastardl.\-  bthar  idr  find'^  a  little  garnet  cro-s 
which  (jrmma  had  ^uiii  Inin  It  brings  up 
all  the  det.iil>  <>{  bis  soul's  tr.(vi.(lv  11'  uihs 
to  Frankfurt  ami  thrmigh  Bar<jn  von  Uonlmf 
learns  that  Gemma  had  married  a  rich  Ameri- 
can. He  writes  to  her  and  when  she  rephes^ 
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endostnf;  a  pfaotofrmph  of  fin*  own  danffliter, 

he  sees  in  tnc  pirtiirc  the  \cry  imncc  of  his 
lost  lo\e  and  sctids  her  the  garnet  cross  to- 
Kether  with  a  ma^rniticcnt  string'  of  pearls, 
tietnma  is  the  very  ideal  of  sweet  irirlish  purity 
and  charm  and  is  presented  in  striking  con- 
trast with  the  fascinating  »nd  not  unsym- 
pathetic Rmsian  siren  who  mins  men  for  her 
selfish  amosanent  It  is  an  amusing  and  yet 
raiher  repulsive  story.  Orioinally  fmbUshcd  in 
the  Euroftean  Messenger  (Vyestnik  Yevrofim) 
in  1872.  it  has  been  translated  as  'The  Torrents 
of  Spring'  by  Constance  Garnett  (l.W); 
*Sprinp  Freshets'  hv  Isabel  F.  Hapgooil  (New 
York  1004):  'Spring  Floods'  bv  S-  M.  Butts 
(1874-75).  and  by  E.  kichter  (London  1896). 

Natiiak  Haskell  Doul 
TORRES  NAHARRO.  B.  de..  Spanish 
dramatic  poet:  b.  near  Badajoz,  about  1500. 
He  i>  c.'ill'd  the  crciitor  of  Spanish  comedy 
ami  tile  fir>t  w  riter  of  his  time  to  ilevclop 
fully  his  plots,  lie  wrote  fluently  in  both 
poetry  and  prose  and  his  collected  works  were 
dedicated  to  Ferdinand  d'Avalos,  the  husband 
of  Vittoria  (^lonna.  It  was  not  until  1S20, 
however,  that  his  pteys  became  known  in  Spain 
where  they  were  very  popular. 

TORRES  (tor'rcs)  STRAIT,  the  narrow 
channel  which  separates  Australia  and  Papua. 
From  Cape  York  on  the  northern  coast  of 
AustraUa  to  New  Guinea  it  measures  about  80 
miles.  Navigation  is  unsafe  owing  to  the 
shoals,  islands  and  reefs  within  its  waters.  It 
was  6scovered  in  1606  by  a  Spanish  navigator 
from  Peru. 

TORRES  VEDRAS.  tor'rcs  va'dras.  Por- 
ttigal.  a  ivwn  in  the  district  of  List)on.  situated 
on  the  railroad.  2?  miles  north  of  Lisbon.  It 
is  noted  for  its  extensive  hnes  of  fortifications. 
28  miles  lung,  reaching  to  the  Tagus  River^and 
protecting  500  souwc  miles  of  tenitorv.  They 
were  begun  in  1809,  and  behind  them  Welling- 
ton in  1810  checked  the  French  advance  toward 
Lisbon.  It  has  hot  sult>htir  b.tihs  and  aii  old 
Moorish  citadel.    Fop.  .il  ^ut  8.000. 

TOUtSY,  tArl.  Bnidfonl»  Amerkan  nat- 
vraKst  and  author:  b.  W^memi.  If  ass..  9  Oct. 

1843;  d.  1012.  He  was  educated  in  the  public 
schools,  taught  two  years,  entered  business  in 
Boston,  and  for  many  years  after  1886  was  a 
member  f>f  the  editorial  staff  of  the  Youth's 
Companiini.  He  has  been  well  ranked  as  a 
field  ornithologist,  and  writes  entcruiningly  of 
his  observations.  His  essays  have  been  cc4)ccted 
into  the  ioHowmg  vohunca;  <fiirds  in  the 
Bnsh»  (1885);  <The  Foot>Paiti  Way>  (1892); 
«A  Florida  Sketch-Book*  (18M) ;  'SDring 
Notes  from  Tennessee*;  *A  world  of  Green 
Hills'  (18<»8);  'Kvcr>-r)av  Birds'  (1900); 
'.Nature's  Invitation'  (19(M);  'Friends  on  the 
Shelf  (1906);  «Fichl  Day*  in  CaUfomb' 
(1913). 

TORRSY,  Chailw  Coder.  American  Se> 

mitic  scholar:  b  East  Hardwick.  Vt.,  20  Dec. 
IHTvV    Hr  was  educated  at  Bowdojn  ColleRe 

where  he  laucht  Latin  (188'=UW>>,  He  studied 
at  Atulovi  r  l^hrological  Srniinar>-  (  I.'<"<AW> 
and  at  the  l  iiivrrsiiy  »  t  .s;r.is>biirp  (1>.'n'*0J) 
where  hi  toc.k  hi>  Phi)  ilcgree.  Since  that 
time  he  ha*,  been  iii^;riiLic.r  in  Semitic  languages 
at  Andovrr  (li)92-19Q0).  director  of  the  Ameri- 
can School  of  Oriental  Researdi  in  Palestine 
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(190(M)1).  editor  Journal  of  the  AflWffcM 

Oriental  Society  (1000-fT7:  1911-16)  and  pre*- 
dent  of  ihc  society  (1017-18).  Hi*  pubhcatior* 
include  'The  Commercial-Theological  Tem» 
in  :he  Koran'  M8"?2)  ;  'Comp<^sitifjn  and  Hj»- 
to,  .  ,1  Value  of  Rzra-Nchcmi.^h'  (I806>;  'Tli* 
Mohammedan  Connucst  of  Kgypt  and  KofA 
Africa*  (trans,  from  the  .Xrabic^  1901);  *Sde^ 
tions  from  Bokhari*  (1906):  *No«cs  on  dM 
Aramaic  past  of  Daniel>  (1909);  <Em  Sf  dws* 
(1910);  ^Composition  and  Date  of  the  .^r^»» 
(1916).  Since  1900  he  has  been  attached  te 
Yale  College. 

TORREY,  Charles  Turner.  American 
anli-sla\ery  n  formcr  :>  Si  itiM'r.  Ma^s .  21 
Nov.  1813:  d.  Baltimore.  Md..  9  Uay  1»I6.  He 
was  graduated  at  Yale  in  1830^  entered  the  Ga»> 
eregational  ministry,  and  held  pastorates  al 
Princeton.  N.  J.,  and  Salem.  Mass.  Ha\  ing  re- 
ntoved  to  Maryland  to  promote  the  cause  of 
anti-5lavcr>',  he  became  an  actixe  atrent  ef  the 
L'ndcrground  Railro.id  (q  v  ),  and  was  arresred 
and  imprisoned  in  1843  for  his  rej>ort  of  a 
slaveholders'  convention  held  in  Baltimoee. 
The  foUowrang  year  he  was  asain  arrested,  and 
being  convicted  of  aiiKng  in  the  cacase  of 
away  s]^<  ,  s.  he  was  sentenced  to  a  m^t  turn 
in  tht  ix  y.itentiary.  The  harsh  trentniem  he 
received  while  undergoing  hi*  «entrnc»'  !'roa^hl 
on  consumption  from  which  he  died,  and  M 
remains  were  taken  to  Boston  vshere  he  w« 
honored  by  a  public  funeral  Hr  was  rrc^rAr^ 
as  a  martyr  in  the  cause  of  abolaion.  and  'Ti->f- 
rey's  blood  crieth  out.*  I»ecame  an  anti-sJavcry 
watchword.  He  wrote  <A  Memoir  of  N^IIImb 
R.  Saxum*  (1838).  and  while  in  priasa  fr»- 
dnced  a  vohiine  of  shetchcs  of  iimmmdbmmm 
life.  'Stone,  or  the  Pilgrim's  Faith  Re\-tred* 
(1846)    Consult    Lovejoy,    'Memoir    of  the 

M.ittvr  Totn  •.  ■    ■  'St-  , 

TORREY.  John.  American  botanist:  h 
New  York,  IS  Aug.  1796;  d.  dierc.  10  MarA 
1873.  He  received  his  first  instruction  in  botam; 
mineralogy  and  chemistry  from  Amos  Eamn. 
and  was  graduated  at  the  New  York  Colk^  of 
Physicians  and  Snrgeons  in  1818.  His  letsnrr 
from  medical  practice  he  dc\oted  to  scientific 
pursuits,  particularly  to  bot.any.  and  in  1S24  hr 
abandoned  medicine'  and  brr-.ime  professor  of 
chemistry,  mineralogj-  and  gculogj'  at  West 
Point,  rrom  1827  to  1855  he  was  professor  of 
chendstiy  and  botany  at  the  College  of  P1qrsi> 
cians  aiid  Surgeons,  serving  simultancoosly  M 
Princeton.  From  I8S3  until  his  death  be  wis 
ddef  assaycr  hi  the  Uidted  States  Assay  OSre. 
New  York,  Hr  participated  in  the  coanoU  of 
Cchimbia  College  as  tntstec,  and  in  llW)  prr- 
senird  'o  that  institution  his  extensive  hrr- 
barium  and  I  otanical  library.  In  hi*  «pe\-nl 
field  of  scientific  resc.iri  b  his  put)lieations  »rrr 
numerous.  One  of  his  earliest  was  a  'Cata- 
logue of  Plants  Growing  Spontaneously  \S  ithin 
Thirty  Miles  of  the  Gty  of  New  Vork>  (I819>. 
which  he  prepared  for  the  New  York  Lyrcoa 
of  Natural  Htstory  (now  the  New  York  Arad' 
emv  of  Science),  of  which  he  was  a  fnonder 
and  for  many  years  president  In  184.^  i» 
Uitani^t  of  the  Getdogical  Survey  ot  New  Vcrk. 
hr  ptiMtshed  an  elaborate  work  i>n  the  Aotx  ci 
lh.it  State  Meantime  he  had  issued  in  caaatx- 
tion  with  Asa  Gray  (q.v  ),  parts  of  a  work  at 
'The  Ftora  of  North  America*;  bat  ihs*  was 
aiko  ditc»ntinned  after  the  ceaafMaa  of  At 
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order  Composite^.  From  1845  onward  he  pub- 
lished memmrs  and  reports  on  the  botanical 
specimens  brought  bade  by  expeditions  to  vari- 
ous parts  of  the  West  and  South  by  Capt.  John 
C.  Fremont  and  others,  among  them  Ijcing  re- 
ports on  the  botany  of  the  txpcditions  for  as- 
crriaining  the  most  practicable  route  for  a 
PacitK  railroad  and  making  the  Mcxiran 
boundary  survey.  He  was  president  of  the 
American  Association  for  the  Advancement  of 
Science  in  1855,  and  was  named  by  Conorcu  in 
1863  one  of  the  original  members  of  tkt  Na- 
tional Academy  of  Scicnc  i> 

TORR£Y,  Joseph,  American  clergyman: 
b.  Rowlev,  Mass.,  2  Feb.  1797;  d.  Burlington, 
VL,  26  Nov.  1867.  He  was  graduated  at  Dart- 
snouth  iu  1816  and  at  Aiidover  TheolOi^cal 
Scmioaiy  in  1819.  He  was  for  a  time  pastor 
of  a  Congregational  church  at  Royahon,  \*t.. 
hm  in  1827  became  professor  of  Greek  and 
Lalin  at  the  University  of  Vermont.  In  1842 
he  took  the  chair  of  philosophy  there,  and  in 
18^)2-66  was  president  of  the  institution.  He 
translated  Neander's  ^General  Historj'  of  the 
Christian  Religion  and  Church>  (1854),  and 
edited  'Remains  of  President  James  Mardi* 
(1843)  and  ^Select  Sermons  of  President 
Worthington  Smith*  (1861).  A  volume  of  liis 
lectures,  <A  Thcon,-  of  Fine  Art,*  appeared 
posthumously  (1874). 

TORREY,  Reuben  Archer,  American 
evangelist;  b.  Hoboktn,  N.  J^  28  Jan.  1856. 
He  was  educated  at  Yale  CoUore  Sttd  mt  Leipzig 
and  Erlangen  in  Germany  He  was  ordained 
as  a  Congregational  minister  in  1878,  was  super- 
intendent Minneapolis  City  ^^iv^i<ln  Sih  ii  u  and 
became  associated  with  I)uiKht  L.  Moody  in 
1S8Q  and  served  as  superintendent  of  the 
Moody  Bible  Institute  until  1908.  In  1902-03 
he  mi^de  an  evangelistic  tour  of  the  world. 
His  life  has  been  devoted  to  evaagelisttc  WOtk 
in  many  lands  and  he  has  written  much  on 
Bible  subjects  which  have  htm  translated  in  a 
•core  of  languages. 

TORREY  BOTANICAL  CLUB,  a  bo- 
tanical soaety  in  New  York  which  is  the  most 
innortailt  organization  of  its  kind  in  America, 
and  one  of  the  six  sdeotific  sodeties  affiliated  in 
the  Scientific  Alliance,  The  dnb  was  an  ont- 
■irpwth  of  a  former  dub,  chartered  in  1871. 
This  band  met  in  the  herbarium  of  Columbia 
CoileK'e,  "drawn  tlKrc  l.y  the  genial  wilrom.; 
and  wiilc  hoianical  knowcdge  of  its  prtsidmg 
spirit,  Dr.  |.lohn|  Torrcy."  and  was  the  nucleus 
of  the  present  ciub^  finally  organized  under  its 
present  name,  compUnicntary  to  Dr.  Torrey,  in 
1873.  Dr.  Torrqr  was  the  first  president*  but, 
unfortunately,  died  abaost  immediately. 

The  Torrey  Club  is  the  centre  of  hot.Tiiical 
interest  in  New  York,  and  ihe  nei^'hlHirhood. 
and  i.i  especially  valuahK  lor  its  weekly  ex- 
clusions lliat  may  be  joined  l>y  any  botanist, 
and  take  parties  out  to  good  botanizing 

localities  under  intelligent  guidance.  Many 
local  floras  have  been  compileol^  members  of 
the  dub,  one  of  the  most  important  of  which 
is  tfiat  of  Dr.  Britton  and  others.  <The  Pre- 
liminary Catalogue  of  Anthophvta  and  Pterido- 
rfiyta  growing  within  100  milis  of  New  York.> 
The  valuable  ncrl)arium  of  the  club  includes  ihe 
material  for  this  list,  and  sperinuns  of  the 
flora,  within  the  >-ame  area.  It  i  r  ,,  dipi.^- 
ited  at  the  New  Yorlc  Botanical  Garden,  which 
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was  orijsiiuted  and  developed  by  members  of 
this  society.  The  club  issues  three  regular  pub- 
lications, namely:  Bullrtin.  a  very  scientific  and 

widely  known  journal ;  Torre^a,  of  more  popu- 
lar scope;  and  Memoirs,  which  include  many 

valuable  monographs. 

TORRICELLI,  tor-re-chel'le,  Evangelista. 

Italian  mathematidan  and  sdentist :  b.  Faenza, 
Italy,  16(]8>  d.  Florence,  October  1647.  He  early 
devoted  himself  to  mathematical  studies,  and 

basing  road  Galileo's  'Dialogues,'  composed  a 
treatise  conccriung  motion  accordni^  to  his 
principles,  (ialileo  having  seen  thiS,  conceived 
a  high  opinion  of  the  author,  and  engaged  him 
as  his  amanuensis.  He  accordingly  went  to 
Florence  in  October  16-tl,  hm  Galileo  dying 
diree  months  alter,  Torricelli  was  about  to  tt- 
ttnm  to  Rome,  when  the  grand  duke  of  Tuscany, 
PeriHnand  II,  engaged  him  to  continue  at  Flor- 
etir'.',  i:ivinR  bim  \hr  title  of  dlical  mathemati- 
cian and  the  promise  of  a  professorship  in  the 
university  on  the  fust  vacancy.  Torricelli's 
name  is  important  in  the  history  of  science  as 
the  discoverer  of  the  natural  law  according  to 
which  fluids  rise  in  an  exhausted  tube  from  an 
open  vessel  exposed  to  the  pressure  of  the  at- 
mosphere, namehr,  that  the  wdght  of  the  fluid 
which  rises  in  the  tube  is  equal  to  the  weight 
of  an  equal  surface  of  atmospheric  air  of  the 
height  of  the  atmosphere.  He  also  improved 
the  telescope  and  mie^(l^cope.    See  Baromi  iiR. 

TORRICELLIAN  EXPERIMENT,  The, 

so  called  because  made  by  the  Italian  physicist. 
Evangclista  Torricelli  (q.v.),  who  discovered 
the  principle  upon  which  barometers  are  made. 
Torricelli  was  led  to  investigate  Galileo's  theo- 
ries of  the  law  that  "nature  abhors  a  xaciium.* 
He  I'llkd  a  plass  tube,  closed  at  one  end,  with 
mercury,  and  placing  his  finger  over  the  open 
end  inverted  the  tube.  He  now  placed  the  tube 
vertically  in  a  small  trough  containing  nercuiy 
and  removed  his  thumb  from  the  open  end, 
after  it  was  under  the  surface  of  the  mercury. 
The  mercury  in  the  tube  dropped  until  it  stood 
at  a  height  o\  ib<i!it  30  inches.  Here  ii  rested, 
with  a  vacuum  in  ilie  top  of  the  lulic,  under  the 
closed  end.  Torricelli  concluikd  that  the  Col- 
umn of  mercury  in  the  tube  was  sustained  by 
the  pressure  of  the  atmosphere  on  the  larger 
surface  of  the  mercury  in  the  trough  and  that 
the  height  of  the  column  was  in  inverse  ratio  to 
its  spediic  gravity.  Other  experiments  con- 
firmed this  theory  and  led  to  the  invention  of 
the  barometer  (f|  v  ). 

TORRIGIANO,   Pietro.  pe-a'tr6  t6r-re- 

I'a'no,  Italian  sculptor:  b.  al>out  1470;  d.  Spain, 
522.  He  went  to  England  in  1509  to  erect  the 
tomb  of  Henry  VII  and  his  queen,  still  in  West- 
minster Abbey.  The  works  whidi  he  executed 
for  EngUsh  churches  were  destroyed  by  the 
Puritans.  He  w  a-  jivcn  a  commission  to  make 
a  statue  of  the  \  iigin  Mary,  and  receiving  what 
he  considered  an  inadequate  price  destroyed  it. 
For  this  he  was  imprisoned  by  the  Inquisition, 
and  there  star\'ed  to  death. 

TORRINGTON.  Frederick  Herbert,  Ca- 
nadian muMCian ;  !>.  Dudley,  KuKl  uui.  20  Oct. 
18.^7,  and  was  educated  llicie.  W  hen  but  16 
years  of  aye  lie  was  made  or^;anist  (I85J)  at 
.'^aint  Anne'b  Church  at  Bewdlcy,  England,  and 
ii<  1857  W  he  lu  id  a  similar  position  at  Great 
Saint  Janus  Street  Uethodtst  Churdi,  Mon- 
treal, Canada.  He  then  went  to  Boston  where 
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he  wns  orpanisi  in  Kiiii;^  CIki]  el  (1860-73)  and 

Srofessor  in  the  NVw  iMiirlatiil  Conservator)  of 
lusir  RettirniriK  to  ("aiuda  he  ficcnme  or- 
ganist of  the  Mefropohtati  Church  at  Toronto 
and  conducted  the  Philharmonic  Society  there 
and  founded  (1886)  the  first  Toronto  mnsical 

fesdviL  Two  yw*  bter  (1888)  he  founded 
the  first  colt«e  of  msiic.  He  was  elected  presi- 
dent of  the  Canadian  Society  of  Music  in  1892. 
In  1895  and  1896  he  conducted  musical  festivals 
;.t  Toronto  an<!  in  19(\3  was  assistant  conductor 
of  the  cycle  of  musical  festival  in  that  city. 

TORRINGTOYT  t8rlnR-t6n   Conn.,  bor- 

oukIi  ill  I  itthfiild  County,  on  inc  N'au^:atuck 
Kuer,  aiul  on  tlic  New  York.  .\cw  Haven  and 
Hartfor<l  railrt>ads,  about  23  miles  wist  of 
Hartford  and  18  miles  north  of  W.iterliury. 
Settlements  were  made  in  ihc  vicinity  in  the 
early  part  of  the  ISih  century,  and  in  1740 
Torringtun  was  incui  I'oi .lu  J.  In  1887  it  was 
chartered  as  a  borough.   It  is  the  birthplace  of 

iohn  Brown  (q.v.).  The  borough  has  a  nuro- 
cr  of  manufaclurini:  estalilishments ;  chief 
among  which  arc  hicyvic  and  machine  shops. 
plalin»^-\\  orks.  brass-works,  wtH.len  niill>  and 
novelty  works.  It  also  m.iiiiif.i<nires  needles, 
hardu.iri  and  lolacco  prodii  '-  In  l'M4  there 
were  54  manufacturing  establistinu iits,  with  a 
capital  of  over  $1(>.0Q0,(XX),  and  aiuui.il  products 
of  over  $14iKU{,(KKIl  with  MyrolU  of  about 
$2,500,0001  The  principal  piiohc  btfii^ngs  are 
the  churches,  schools  and  the  Young  Men's 
Christian  Association  building.  The  educa- 
tional iiisiitutions  are  a  hi^li  school,  public  and 
p.insh  sihoob,  several  pru.ite  sclu)uls  and  a 
public  libr.iry.  There  are  two  banks.  The  bor- 
on).'h  ix  the  conuncrcial  and  industrial  centre  of 
tlu  A  n  of  Torrtngton.  whicft  contains  20,000 
iidi.il'iMut-- 

TORSION  BALANCE,  an  insirununt  in 
which  small  forces  are  measured  by  noting  the 
torsion  that  they  can  prodiKe  in  a  fine  wire  or 
a  delicate  fibre  of  some  other  materiaL  The 
tiivcntion  of  the  instntment  is  usually  ascribed 
to  Coulomb  (173^1806),  who  employed  it  in 
his  extensive  researches  on  electricity.  Caven- 
<lish  also  made  use  of  it  for  the  ptirposc  of 
deternnnint;  ihe  mass  of  the  earth;  ni';  experi- 
ment consisting  in  determining  the  attractive 
power  of  a  pair  of  leaden  spheres,  and  compar- 
ing this  with  die  attractive  power  of  the  earth 
Itself.  In  its  conventional  form,  the  torsion 
balance  consists  of  a  liphi  hoH/onlal  arm.  sus- 
pended af  the  centre  by  tbi'  filirr  whose  torsion 
IS  I,.  iTi(  .iMirc  the  force  th.it  is  applicfl  to  the 
arm  Quartz  is  now  extensi\i  l\  iim  <I  for  the 
suspending  fibre,  its  employ nt  b.i\  iivg  been 
KURgcsted  by  C,  V.  Boys,  who  showed  how  to 
pretmre  fibres  of  tUs  material,  winch  are  very 
sfr  iiL'  .I'ld  elastic  Boys  dipped  an  arrow  into 
nil  b(  d  (juarf/  and  then  shot  the  arrow  from  a 
Ih  w  ,  the  fjuartz  being  thcrcbv  dr.iwn  out  into 
a  fibre  of  exert  ibn^;  fineness  The  upper  end  of 
the  torsion  tibn  is  atrachnl  to  a  griduatcd 
hi  :i<l.  I>v  whose  rnlatiun  the  fibre  ran  be  twisted 
throii^'h  a  known  anitle.  In  applyini;  the  torsion 
balance  in  the  measurement  of  electrical  repul- 
sions, the  hortrontal  arm,  f.  is  provided  at  one 
end  with  a  li^ht  ball.  <j,  which  can  be  charged 
to  a  definite  ebctriral  potenti  il,  .oid  ihc  lofvion 
hrait  IS  nii':i  !  ^o  ib.it  this  b.ill  i-,  l.ri  ii.-bt  to  a 
known  distance  from  a  similar  fixed  ball,  ff'. 


which  can  also  Ic  rbareed  The  reading  of  tbe 
v^raduated  head  bi hl-  obscrxcd  when  the  fibre 
fre  from  tor^on  .md  the  balk.  17  a',  are  at  a 
known  dist.incc  from  r.nh  <ither,  the  balls  are 
charged.  They  at  once  separate,  owing  to  the 
repulsive  action  exerted  IwLwcwi  two  dcnrical 
charges  of  the  same  sign.  The  gndnated  head 
is  tmn  turned  so  as  to  produce  a  torsion  on  the 
sunendin^  fibre,  tending  to  restore  the  balb  to 
their  original  position.  The  twisting  of  the 
head  is  continued  until  the  relation  of  the  lalN 
is  the  s;ime  as  at  fir-t ;  and  when  this  «.t.iti'  ii 
istablished.  it  is  i\-ib  !ir  ih.tf  the  •  ■r-  r  r  f  'hr 
fibre  is  exactly  balanced  by  the  repulsion  of  ibc 
charges  In  order  to  deduce  the  electrical  re- 
pulsion in  definite  measure,  it  is  only 
to  determine,  by  a  separate  e 
fofce  it  rcqnirad  lo  twist  ibe 
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through  one  entire  turn:  and  a  simple 
lion  then  gives  the  repulsive  force  desired. 
.il)l)bi  .ition  01  the  iorsion  tnlance  to  experi- 
trtiu.il  Work  oi  other  kinds  will  be  readilv  un- 
der-iood  tr<  i)i  the  toir^oict:  description  .it  it* 
application  to  the  measurement  of  electncal  re- 
pulsions ;  for  the  principles  involved  are  the 
same  in  aU  cases,  toe  force  that  u  to  be 
nrcd  beinff  determined  by  notmg  tiM  lonion 
required  to  nmtrali/e  it.  in  a  fibre  whose  tor- 
sional constant  has  heen  determined  bv  direct 
comparison  with  .1  known  force  The  fact  ;hi" 
the  torsional  moment  of  a  homogeneous  twisted 
filire  is  proportional  to  the  angle  through  whirb 
the  fibre  is  twisted  was  established  experimca- 
tally  by  Coulomh.  In  aettml  service  the  lonion 
balance  is  snrmoonted  hr  a  case  of  mctnl  or 
glass,  the  alir  in  whkfl  Is  Rrpt  dr>-  by  a  dhb  cm> 
taininij  calcium  ehloride.  or  pbo*phont-  pr-* 
oxide  or  pumice  stone  wetted  with  coiiccntraicd 
siilpbitric  acid  or  some  Othcf  powcrfttl  tuA 
noil  vlatile  dryinp  agent 

The  name  "torsion  balance*  has  also  been 
applied  to  a  form  of  commerdnl  hatuiee  tat 
which  the  pans  that  contain  the  weights  and  A» 
objeci*  to  '»e  weighed  are  supported,  not  npoa 
ItTitfc  «di;es,  but  niKin  the  middle  points  of  nar- 
row, thill,  fi'  ri/onta!  ribbons  i,f  stntchci  »tefL 
in  such  a  manner  that  when  the  balance  de- 
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sccnds  at  either  end,  the  steel  lihbons  arc 
exposed  to  a  torsional  moment  which  tends  to 
restore  the  balance  to  the  normal  position  of 
equilibrium. 

At.i.AN  P   Ri-JTrt  v 

TORSIONAL  RIGIDITY,  that  siKcicb  uf 
rigidity  hy  which  a  cylindrical  bar  uf  any  ma- 
terial resists  the  action  of  a  force  (or  "couple") 
which  tends  to  twist  the  bar  in  such  a  manner 
as  to  convert  its  originally  straisfat,  longitudinal 
elements  (or  fibres)  Into  a  hehcaf  form.  The 
torsional  rigidities  of  a  pair  of  cylindrical  bars 
oi  identical  dimensions  but  composed  of  differ- 
ent substances  may  be  c«>mparcd  by  compariu)? 
the  twistinjj  moments  that  are  nvcesyary  in 
order  to  twist  both  of  them  throu^  the  same 
small  anele.  If  one  end  of  such  a  cylindrical 
bar  is  held  fixed,  while  the  other  end  ts 'twisted 
by  a  lever  appUed  to  it  after  the  manner  of  a 
wrench,  the  angle  x,  through  whidi  the  bar  will 

CLPR 

be  twisted,  is  ^ivcn  the  formula  X  =  ; 

U' 

L  being  the  length  of  the  bar  that  is  twisted, 
D  being  its  diameter,  and  C  beitig  a  constant 
peculiar  to  the  material  of  which  the  l)ar  is 
composed:  while  P  and  R  are  respectively  the 
twlstinff  force,  and  the  length  of  the  lever  to 
the  end  of  which  this  force  is  applied.  The 
minimum  diameter  that  a  shaft  should  have,  in 
order  to  transmit  a  given  horse  power  safely, 
may  be  calculated  by  the  following  formula: 

D»F  K/H/R,  where  D  is  the  diameter  of  the 
sliaft  in  inches,  H  b  the  number  of  horse  power 

to  be  transmitted,  R  is  the  number  of  revolu- 
tions of  the  shaft  per  minute,  and  F  is  a  numeri- 
cal factor  peculiar  to  each  kind  of  material.  For 
wrought  iron,  F  may  be  taken  as  about  4,  and 
for  steel  it  may  be  taken  as  3.8.  Consult  Kent, 
*  Mechanical  Ensinecr's  Pocket  Book* ;  Ran- 
Idne^  ^Applied  Medianics.' 

TORSK,  a  Scandinavian  spedes  of  cod.  See 

CVSK 

TORSO,  an  art  term  applied  to  the  trunk 
of  a  statue  of  which  the  head  and  liml  N  in 
wanting,  or  to  the  trunk  of  a  statue  considered 
independently  of  the  head  and  extremities;  also 
to  the  tnink  or  thorax  of  a  model  Many  ex- 
amples of  ancient  sculpture  recovered  in  the 
last  five  centuries  have  been  incomplete  in  this 
manner.  The  most  famous  is  the  Tbrso  Behre- 
dcr^  a  torso  of  a  statue  of  Hercules.  s<  atcd. 
It  derives  its  name  from  the  Ijclvcdere,  at 
Home,  in  the  Vatican  Palace  where  it  is  pre- 
served, and  is  attributed  to  the  school  of 
Lysippus,  bcinp  believed  by  some  authorities  to 
be  the  work  of  that  master,  although  a  Greek 
inscription  ascribes  it  to  the  artist  Apdlonius. 
It  is  eonsidered  1^  connoisseurs  one  of  the 
finest  worla  of  art  remaintng  from  antiquity. 

TORSTBNSSON,  tdr'stiEn-s6n,  Lennart, 
Swedish  general:  b.  Torstena,  17  Aug.  1603;  d. 
Stockholm.  7  AfMril  1651.  At  14  he  became  a 
|>age  at  the  court  of  Gustavus  Adolphus  and 
m  1630  accompanied  him  to  Germany  as  cap- 
tain of  the  bodyguard.  He  was  commander  of 
artillery  at  the  battle  of  Lech,  5  April  16J2, 
was  taken  prisoner  tu  fi^rc  Niui  m!>erg  in  August 
and  confined  for  six  months  in  a  subterranean 
dungeon  in  Ingolstadt.  In  1641  he  was  ap- 
pointed ccmunander-in-chief  of  the  Swedish 
army  ia  Genuuqr.  He  defeated  the  Archdidte 


Leopold  and  Piccolomini  at  Breitenfeld,  2  Nov. 

1642.  threatened  Prague  and  relieved  Olmiitz  in 

1643.  and  after  the  declaration  of  war  by  Den- 
mark in  December  he  advanced  into  that  coun- 

tr>-  and  in  six  weeks  had  conquered  the  whole 
peninsula  with  the  exception  of  the  fortresses 
1\<  lul^lnirk'  and  GKickstadt.  He  defeated  the 
Austrian  general,  Gallas.  at  Jiiterbok,  4  Nov. 

1644.  and  Katzfeld  at  Jankau.  6  March  1645, 
pushed  throufdi  Moravia  to  the  Danube  and  de- 
stroyed the  fortifications  on  Wolfsbrfldce  be- 
ffirc  Vienna  His  siege  of  Briinn  was  imsur- 
cessfnl  owinp  to  the  stubborn  defense  and  a 
pcstiicnco  amonk'  his  troops,  and  after  with- 
drawing into  IJohemia,  in  1646,  he  was  com- 
pelled by  illness  to  resign  his  command.  He 
was  made  Coimt  of  Ortaba  and  governor-gen- 
eral of  West  Gothland  by  Queen  Christina  ia 
1647 

TORT  is  a  legal  term  indicating  an  injury 
or  wrong;  tort  may  be  committed  with  foroc; 
as  trespass  which  may  be  an  injury  to  the  per- 
son, such  as  assault  or  false  imprisonment  or 

tr)  property  in  possession,  or  a  tort  may  be  com- 
mitted without  force,  such  as  an  injury  to  one's 
character  or  affectiiis'  one's  personal  liberty. 
One  may  be  liable  in  damages  for  a  tort,  but 
same  is  distinguished  from  a  similar  rig^t 
growing  out  of  a,  contractural  relation.  An  ac- 
tion in  tort  is  a  dvii  action  which  undertakes  to 
discover  if  a  wrong  or  crime  is  involved.  A 
misappropriation  of  funds  by  a  trustee,  for  ex- 
ample, must  be  inijuircd  into  before  it  can  be 
certaiidy  known:  (1)  that  the  fund  is  short; 
(2)  that  the  defendant  is  responsible  for  ihc 
••hortage;  (3)  whether  there  is  a  question  as 
to  the  amount  of  the  misappropriation;  (4) 
w  hether  the  defendant  simply  owes  sndi  short- 
a^e,  or  (5)  whether  he  stde  it,  and  shotdd  be 
arrested.  Actions  in  tort  arc  common  in  cases 
of  breach  of  contract,  Hbel.  trespass,  conversion, 
assault,  negligence  resulting  in  accident,  etc 
Consult  Hun  lick.  F.  M..  <The  Law  of  TorU> 
(190.S) ;  fiohlen,  F.  IL,  <Cues  is  the  Law  of 

Torts>  (1912). 

TpRTICOLLIS,  twisted  neck,  an  affection 
in  which,  while  the  head  is  bent  usually  toward 
one  of  the  shoulders,  the  twisting  of  the  neck 
ntms  the  ditn  to  die  opposite  ride;  In  this  con- 
dition, known  in  various  forms  as  stiff-neck  or 
wryneck,  lateral  movement  of  the  head  often 
causes  preat  pnin,  e-;pfcially  when  the  atTcction 
is  due  to  rheumatism  (q.v.).  This  attacks  the 
muscles  lyint:  on  the  side  of  the  neck,  especially 
the  stemomastoid.  In  the  great  majority  of 
cases  only  one  side  of  Ae  oeoe  is  affected,  the 
head  being  drawn  nune  or  less  obliqadjr  toward 
that  side;  but  occasionally,  in  a  form  more 
strictly  to  be  regarded  as  stifT-nedc,  both  sides 
are  equally  attaciced.  in  which  case  the  head  is 
k(.pt  stit^ly  «  rn  t  and  looking  strai^,'ht  forward. 
As  lon^  as  the  head  is  allowed  to  remain  at  rest 
there  is  merdy  a  feeling  of  discomfort;  hut 
every  movement  is  apt  to  be  extremely  painful 
This  affection  is  usially  caused  either  by  ex- 
posure of  the  part  affected  to  a  current  of  cold 
air,  or  by  wearing  wet  or  damp  clothes  round 
the  neck,  but  may  also  arise  from  spasm  or 
strain  of  the  mi;"-cles  of  the  neck,  causing  a 
crick.  It  is  usually  tetnjiurary.  hut  in  some 
cases  muKular  contraction  renders  it  perma- 
nent 
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TORTOISB.    Sec   Box-nmu;  Lam^ 

tortoise;  Tm»APiN:  Ti-rtles. 

TORTOISE  PLANT,  a  loft  dimhcr 
(Teslndinaria  rlr^lumtip.  '; )  of  ^oirhcrn  Africa, 
rcscmhlinn  a  >*am,  and  belonging  i'<  the  -^amc 
family.  It  has  slender  twinin*?  stems,  .iltirnafc, 
nettcd-vcincd  leaves,  sm^!  dioecious  beil-shaped 
yellowish  (lowers  in  axillary  racemes,  and 
tripfe-winnil  capwie*.  It  however,  dus^ 
acterized  tty  its  globalar  rootstock.  sonetinei 
fonr  feet  in  diameter,  and  growinR  aSovc  the 
ground.  This  enormous  tuberous  structure  is 
\v(Mi<!\  iir  -VRTuli  nt.  .it:il  1-  (■  wnh  a  soft 

Corky  bafk,  which,  cracking  by  cxptourc.  be- 
comes tessellated  with  ani^ilar  protuberant 
plates  suggestive  of  iht)sc  of  the  tortoise  When 
youuR  it  has  also  suRKcstcd  the  name  of 
clephant's-foot,  and  its  utiliaation  as  a  fofxi  by 
thp  nativ«5  has  given  rise  to  the  title  Hotter- 

TORTOISE«SHELL.  the  material  of  the 
large  epidermal  scales  of  the  hawksbill  sea- 
lurtle  {Chclone  imbrkala).  Thirteen  of  these 
plates  cover  the  carapace,  and  instead  of  being 
jiuncd  together  by  their  edges  so  as  to  make 
apparently  one  piece,  are  tlunncd  off  at  their 
posterior  margins,  and  overlap  each  other  like 
the  tiles  of  a  roof.  They  \^rv  in  size  according 
to  tin-  ],ir;  nf  t})<'  shield  they  (iccupy.  The 
larger  art  sKim tunes  from  a  fool  to  l8  inches 
long  by  six  inches  broad ;  the  thickness  rarely 
exceeds  the  eighth  of  an  inch.  The  beautiful 
mottled  color  and  semi-transparent  characters 
of  this  material  arc  well  known.  A  remarkable 
quaHty  is  possessed  by  tortoisc>shcll  which  very 
greatly  increases  its  usefulness  for  the  orna- 
mental purposes  to  wMch  it  is  generally  ap- 
plied, that  i'-.  the  property  of  being  easily 
softened  by  a  hc  ii  equal  to  boiling  water,  and 
of  retaining  any  form  when  c<il<i  wlsich  has 
been  given  to  it  when  hented.  Fiects  can  also 
be  welded  togethrr  S\  th<  pressure  of  hot  inms 
properly  applied  The  chief  use  of  tortoise-shell 
IS  in  making  combs  for  the  hair:  bat  it  is  also 
used  for  inlaying  ornamental  furniture  and 
vanons  other  fancy  objects.  By  the  French 
cabinet-maker  Boulc  (see  BtrnLWO«K)  it  was 
used  most  effectively  in  combination  with  brass 
as  a  veneer  for  rich  furniture,  am!  l> 'iiii  .  i 
"buhl*  work  consists  ot  such  a  vcneiiuiu  ci  tn 
binalion.  In  India.  <  n  i  :ind  Japan  ni.niv 
articles  are  made  o£  it,  showing  great  skill  and 
taste 

TORTOISE-SHELL   BUTTERFLY,  a 

butterlly  of  the  genus  yoHfssa  as  the  Camber- 
wcW  t>eauty  (q.v  ).  in  'cfcrince  lo  the  reddisb- 
browu,  black  *a4  white  coloratioo. 

TORTOLA.  t*T-tftT^.  one  of  the  Virgin 
Ivl.inds,  W  est  Indies,  lymg  northeast  of  the 
i-bf)i!  of  Saint  lohii.  from  which  it  is  separated 
Iv  a  narrow  chiiniicl ;  area.  24  sqtiarc  milr>  It 
is  hillv  and  ruk^ed,  the  highest  elevation  t»eing 
1/V»)  feet  Only  a  small  p.irt  of  the  land  is 
cultivalol,  rottun  and  sug;ir  are  raised,  and 
nUKar«  mol:issi-,  and  rum  exported  The  island 
is  one  of  the  nKv«t  important  of  the  Virgin 
group  and  contains  the  chief  town,  Roadtown. 

TORTOSA.  tur-ii»\a,  Sj>.oii.  a  city  in  Ca^a- 
k>ma.  45  miks  M>uihwr-t  oi  T.irraKona  .tiul  l*Xt 
miles  »iiothwe>i  »f  Il.ir,  ^  lou.i,  on  Uu  i'i  ri> 
Rivrr.  It>  p*>rt>  are  Kl  hangar  and  Lus 
Air»iue»  at  the  mouth  of  the  river.  Il  occupies 


an  acclivity  rising  from  the  left  bank,  and  ii 
fortified,  jnrt  of  the  walls  bcini;  of  great  a»> 
tiquity.  There  are  aeveral  small  smarea,  aad 
the  streets  are  narrow  and  crooked,  mbk  of 

them  very  steep.  The  houses  arc  btfilt  of  solid 
rn.iNonr\.  there  is  a  cathiH!r;il  .-in!  v  -.litr  churches 
.itid  ;i  monastery.  Thtrc  .trt  awt.^iacf urei  of 
>^ii.i|>,  p;ii»i  r,  bats,  leather,  porcelain,  faience. 
impc>rtant  fisheries.  In  the  vicinity  ax<  irag- 
ments  of  Roman  ruins,  also  marble  aad  aklp 
baster  quarries.    Pop  about  3Cj,00U. 

TORTRICID/E.  a  family  of  moths  See 
Leaf-rou.ex  ;  Moi  1 1 

TORTUGAS,  tor-ioo'gaz.    See  Dtv  Toe- 

Ti;CAS.  . 

TORTURB,  as  a  means  of  judicial  pumsh- 

ment,  descended  to  the  cuiuiincs  of  tr«>dfri: 
Kiirnpc  from  the  Greeks  and  Koni,)ii>  since  it 
appears  not  to  have  been  practised  by  the 
Hindus,  the  Hebrews  or  the  Egvptians.  Tor- 
ture was  judicialy  indicted  cither  to  extort  c<-n- 
fession,  purge  sin,  or  agKr.i\-atc  punishn-.tn'. 
As  practised  by  the  Greeks,  it  w  n^*  applicaMc 
to  a  frtednan,  except  in  certain  c  i-.i.  hu*  »•  ai 
comnonhr  applied  to  stoves.  Indeed  the  word 
of  a  slave  could  not  be  admitted  as  tefrimmrr. 
except  under  torture,  rrn  l  cipher  party  to  a  -o-.- 
troversy  could  demand  iht  torture  of  his  .  p- 
poncnt's  slaves.  The  pnncipal  mode*  of  tor- 
ture with  the  Greeks  were  the  wheel,  the  rark, 
the  sharp  comb,  the  burning  tiles,  the  va-.:!* 
finto  which  the  victim  was  b<nt  double),  and 
tne  injection  of  i-iacgar  into  the  nostrils.  From 
the  Greeks  the  Romans  got  their  qrstcm  of  tor' 
tare  and  from  the  Roman  taws  it  was  cagnftc^ 
in  the  judicial  systems  of  all  the  modem  eooi^ 
tries  of  Europe.  The  Romans.  Uke  the  Greeks, 
exe'uiitid  ireedmcn  frotn  the  horrors  of  tor- 
ture, t  xccpi  in  cases  oi  tre.i^on.  But  under  »b4: 
enipeiors  the  torture  ot  .i  tne  l  nan  was  not  an 
intrequent  occurrence.  The  Romans  chirtiy 
employed  the  rack,  the  scourge,  hooks  for  tear- 
ing the  flesh,  and  fire  in  tts  various  u*cs.  Ki  ir-»n 
contact  with  barbarian  races  gave  the  pri.-::.-e 
to  the  latter,  bat  with  one  exccptioa  it  made 
slow  headway  m  repladtig  the  older  and  toon 
superstitions  instotn  of  the  ordeal  That  ex- 
ception is  at  the  c;isc  ot  the  Visiifoihs  who  es- 
tablished a  s\s.c-ni  i>\  torture  that  remair.ed 
uninterrupted  inni  the  time  '^f  their  setrlrmmt 
in  Spain  to  modcrti  nnic^.  .i  ivhtch  furrt^sbrd 
a  model  upon  which  most  of  the  other  Euro- 
pean systems  were  based.  Le^zed  torture  He- 
came  cmnmon  in  France  daring  the  ttm  pan 
of  the  13th  centary  and  m  GcnnMiy  a 
later.  English  lawyers  assen  that  it  was 
legalized  in  Great  Britain,  hut  eerratfi  h  is 

th.i'  It  v^a>  roiTiTiintilv  pr;{»-i  L-'i  nrH  ■*  -  - 
dirvetlv  eniouied.  w  n>  at  '.casl  »atKtK>iied  By  «B« 
lav.  s  <  •  lb, It  T.-.iItTi  Ml  EurT>pe  came  ur«drf 
the  system  during  the  I5lh  eenturv.  in  iTm»<^ 
quencc  of  the  systematiration  of  the  Inqumti.  r 
(q.v.).  and  the  gn  uth  of  that  institutioa  »» 
p^>wer  and  im|H>rtant  e.  .ind  with  the  ciCCCpCitW 
of  (]rc.kt  Urit.ui)  and  Sweden,  torture  formed  a 
rrrt)gni7C'l  dep.irtment  of  the  jurisdictvifl  .»< 
European  t.Uions  until  the  end  of  the  l*:t 
century  hiiriiig  the  time  of  the  lrii:f>.;it<j 
toiiurf  u.i^  .ipplml  bv  the  civil.  t>o'  b\  •^'  r" 
i  ll -i.(-iu  .il.  i  'Virt.  ;»ii<l  the  crclrsi.^s'u-^  pres—" 
.It  ilie  (joi^iioti  were  there  simply  .is  \wv.<--^-f 
of  the  confosivn  and  not  as  agrntt.  a>  p"pa^Jtx 
fancy  has  pictured  them.  S  conleasioQ 
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torted  by  torture  was  of  no  avail  to  the  prosecu- 
tii  II  bi  lure  an  ecclesiastical  tribunal,  unless  it 
was  vuluntariiy  a>iilirmed  three  days  afterward. 
From  the  13th  century  on,  the  use  of  torturi- 
increased,  until  its  extreme  cruelty  and  the 
horror  of  its  practice  led  to  a  revulsion  of 
feeling  and  to  ata  ■encial  abandonment  in  the 
latter  oalf  of  the  loth  century.  In  some  coun- 
tries, however,  it  rontinued.  to  be  officially 
recognized  and  sporadically  employed  until  the 
early  part  of  the  I'Jih  ccniury.  It  was  ab<jli!.Mcd 
in  Saxuiiv  in  178.5,  ui  Russia  in  1801,  in  \\  urtem- 
berp  and  Bavaria  18(X>-07,  in  France  in  1789 
(although  it  was  employed  in  1814),  in  Han- 
over in  1819,  and  in  Badoi  in  1831.  It  is  be- 
lieved, however,  that  it  wa»  practised  in  Rusais 
even  early  in  the  20th  centuiy.  It  never  was 
satictioncd  in  the  United  States,  though 
■witches"  were  burnt  near  Salem,  and  the  burn- 
ing of  negroes  for  rape  by  lynch  law  still 
persists.  Consult  Lea,  H.  C,  "Superstition  and 
Force'  (1870J;  Pearsall,  K.  L.,  ^The  Kiss  of 
the  Virgin,'  etc.  (1838);  Sasscn,  M.  I.,  'Dis- 
putatio  dc  abusu  el  usii  torturae'  (1697);  Par- 
sons, *Stivl>es  in  Church  History*  (Vol.  IL  Art 
'Inquisition,*  1895).  See  iNQUisirioH;  HMaL 
TORU  DUTT,  Ut^roD  doot   See  Don; 

TOBU. 


TORY,  Hmy  Marshall,  Canadian  min- 
ister and  educator:  b.  Guysboro,  Nova  Scotia, 
1867.  He  was  edticated  at  the  local  academy 
and  at  McCHU  University  where  he  was  gradu- 
ated in  1890  with  high  honors  in  mathematics 
and  physics.  He  stiuiicd  thtnlogy  at  W'oleyan 
University  and  entered  the  Methodist  Church  in 
1889  but  retired  in  1892  to  become  lecturer  in 
mathematics  in  McGill  University  and  was  pro- 
fessor there  until  1908  when  he  was  chosen 
president  of  the  Provincial  University  of 
Alberta  at  Stnitheona.  He  pabfithedf  *A 
Manual  of  Laboratory  Physics'  (1902). 

TORY,  the  name  of  a  political  party,  used 
in^  Great  Britain  and  other  Anglo-Sa.xon  coun- 
tries, is  said  to  have  originally  been  applied  to 
the  Roman  Catholic  outlaws  who  lived  in  the 
hogs  of  Ireland  during  the  reign  of  Charles  II. 
The  name  became  identified  wtth  the  opponents 
of  the  bill  excluding  the  Duke  of  York  from  the 
English  succession  (1679),  and  was  thus  in- 
tended to  imply  Roman  Catholic  sympathic'^  on 
the  part  of  the  duke's  adherents.  It  was  trans- 
ferred to  the  court  party  in  English  politics, 
their  opponents  being  classed  as  Whips.  Since 
the  clergj-  of  the  Church  of  England  taught  the 
doctrines  of  passive  obedience  and  the  divine 
right  of  langs,  they  also  were  known  under  the 
name  of  Tories.  In  modern  English  politics  the 
successors  of  the  Tory  party  are  known  as  Con- 
servatives, hut  the  old  term  is  not  int'rcqncntly 
heard  in  Parliamentary  debate.  Political  parties 
in  British  colonies  at  times  followed  closely 
the  divisions  and  names  in  England,  so  that  in 
Australia  and  New  2^1and  the  conservative 
dements  in  die  representative  astmblies  were 
Imown  as  Tories.  In  the  American  colonies  the 
name  was  given  to  the  adherents  to  the  policy 
of  the  mother  country,  and  during  the  Ki  vulu- 
tionarv  War  was  applied  to  all  persons  sus- 
pectecf  of  British  sympathies.  Consult  Bentinck, 
Lord    Henry,    *Tory   Democracy*  (London 

v>m. 

TOSCANELLI  DAL  POZO,  Paolo,  t6s'- 
d&l  pdt's6,  ItaUao  gnognpher:  b. 


Florence,  Italy,  1397;  d.  there,  1482.  He  he 

lieved  that  India  could  be  reached  by  sailing  to 
the  westward  and  so  advised  Columbus  in  1474. 
He  also  gave  the  king  of  Portugal  similar 
views.  It  is  thought  that  he  strengthened  the 
views  of  the  great  navigator  to  undertake  the 
western  voyage,  although  not  alone  in  doing 
this.  Consult  Vignaud.  Henry,  <ToscanelK  ana 
Columbus'  (N'ew  York  1902). 

TOSTI,  Sir  Francesco  Paolo,  fran-chSs- 
ko  pa6li>  l6s-te,  Italian  conipc  si  r:  b.  Ortoiia  di 
Mare,  7  April  1847 ;  d.  1916,  He  was  a  pupil 
and  later  teacher  at  the  (^nservatoriiO  Re^e^ 
Naples,  and  in  1860  appeared  as  a  concert 
singer  at  Rome.  Shortly  afterward  he  became 
vocal  instructor  at  the  court;  removed  to  Lon- 
don in  1875  and  In  1880  was  appointed  in- 
structor to  the  royal  familv.  He  produced 
'The  Grand  Duke'  (opera.  1888);  'La  prima 
doiuia'  (opera,  188'V)  and  many  English  and 
Italian  songs.  His  'Good-bye';  'For  Ever  and 
For  Ever' ;  'That  Dav.'  etc.,  are  widely  popu- 
lar.   He  was  kiii^'hied  in  1908. 

TOSTIG  (TOSTI,  TOSTINUS),  West- 
Saxon  warii;>r:  d.  lUi6.  In  1055  he  was  made 
earl  of  Xorthumhria,  Northamptunshirc,  and 
Huntingdonshire,  by  Edward  the  Confessor.  A 
Stern  ruler,  he  repressed  feud  and  disorder  by 
the  I  XC  rcisc  of  »  mcTciless  justice  (pairiam  puf^ 
gando  taliuM  cmeiatn  vel  ncce),  with  no  dis- 
tinction of  rank.  In  1063  he  joined  his  brother 
Harold  in  the  invasion  of  Wales,  but  in  1064, 
for  treacherous  murder,  was  outlawed,  while 
Morcar  was  chosen  to  the  earldom  (lOfi?).  He 
retired  into  exile  in  Flanders,  in  l(Xi6  committed 
various  depredations  on  the  Isle  of  Wight, 
Lindcsey  and  the  east  coast  and  subsequently 
joined  Harold  Hardrada,  king  of  Norway,  in 
an  invasion  of  England.  They  landed  in  Vork- 
^re,  but  were  entirely  overthrown  by  Harold 
and  his  household  troops  at  Stamford  Bridge. 
Tostig  figures  in  Tennyson's  drama  of  *  Harold* 
(1S77  I  (  <iii'-iili  (uccn,  'The  C"onf|uest  of  Eng- 
land' (1884; ;  Freeman,  'Historj'  oi  the  Nor- 
flttu  Conquest*  (Oxford  1887). 

TOTARA,  or  TOTARRA,  a  tree  (Podo- 
carffHs  lutara)  of  New  Zealand,  of  the  yew 
family,  excelled  only  by  the  kauri  for  general 
utility,  and  most  abundant  in  the  central  part 
of  North  Island.  It  is  from  60  to  80  feet  in 
height  and  has  a  fibrous  brovm  bark  which  is 
deeply  furrowed  and  was  used  by  the  natives 
for  roofing  their  huts.  Its  leaves  are  linear  and 
of  a  greenish-brown  color.  The  wood  is  red- 
dish-brown, clear  and  straight  in  the  grain  and 
does  not  warp  or  twist.  It  is  largclv  used  for 
furniture,  cabinet-work  atid  house-buildiiit;,  but 
is  particularly  valuable  for  bridi^cs,  wharves 
and  marine  piling,  as  it  is  durable  under  the 
ground  or  water  and  resists  the  attacks  of 
teredos  fpr  a  long  time  The  aborigines  made 
canoes  from  the  trunks  of  these  trees.  See 
PopocARPirs. 

TOTEM,  a  word  which  appears  to  have 
been  appUed  originally  to  the  animal  or  other 
thing  hdd  sacred  by  certain  American  Indians 
as  the  sini  or  symbol  of  the  tribe  or  of  an  in- 
dividual infian.  The  superstition  is  not  con- 
fined  to  American  Indians  and  has  its  counter- 
part in  the  symbols  of  civilized  nations.  The 
American  eagle,  the  lion  of  Great  Britain,  the 
thistle  of  Scotland,  the  rose  of  England,  etc, 
and  the  anus  of  noble  familiea  are  iUnstrationB. 
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ne  TOTBII  POLB— Tor 

Thf  practice  ran  be  traced,  indeed.  thfOdglKMIt 

nil  hiM"r\.  ;imr.>iK'  the  gftstcst  cmpiret  »nd  the 
mi>st  s;ivaKc  tribes. 

The  totem  superstition  varies  in  its  features 
in  different  countries.  The  members  of  the 
Emu  clan  of  an  Australian  tril>c  believe  thcni« 
lelves  to  be  descended  from  the  emu  and  are 
regarded  as  forming  a  kind  of  blood-grotip  in 
virtue  of  their  common  descent.  No  member 
is  permitted  to  marry  within  the  clan,  and  all 
the  members  are  l)ouiid  to  supp<iri  one  another 
in  times  of  ncctssity.  No  l.mu  clan^m.ir.  will 
knowingly  kill  or  eat  an  emu.  Am  ui;:  >ome 
savage  peoples  the  dead  totem  is  elaborately 
mourned  and  carefully  buried.  Besides  clan 
totems  there  are  sex  totems  and  individual 
totem*.  The  toteoi  having  an  important  bear- 
ini;  OA  a  person's  relations  to  his  fcUows.  it  is 
shown  conspicuously,  being  often  tattooed  on 
the  skin  or  otherwise.  The  importance  of 
totcmism  in  relation  to  the  social  and  reli^ous 
institutions  of  ^a\  aKC  pioi)U  s  w  is  first  jKuntcd 
out  bv  I.  F-  M  Lt'iman  in  IKkS  and  mncli  fresh 
light  lia-.  been  shed  on  the  vul)jcct  ti\  Milisc<iucnt 
iuvcstiga;'  r>  h  ii  no  sati8tactor>-  explanation  of 
this  cun.i  :^  '.em  has  yet  been  advanced.  The 
American  Indians  were  given  to  lotemism  and 
not  only  set  up  various  animal  figures  as  em- 
blematic of  their  tribes  but  individuals  were  f  re> 
^ucntly  named  after  animals.  The  exact  mean- 
ing' and  characti  r  <  f  ihcir  ti  tern  practices  is 
little  undtrsii."  (1  Tliirc  were  rules  as  to  all 
marriat;cs  ui  thu-o  in  kindred  litems;  some 
took  their  ti items  from  their  i.itlurs,  some  from 
their  moilicrs  and  sttme  tre)ni  ibeir  ir.(>e  Totem- 
ism  exists  also  amon^;  many  .\fric.in  peoples, 
and  numerous  instances  of  ii  arc  to  be  met  with 
itt  Asia  and  Polynesia.  (Sec  Arica;  Acstka- 
ua;  iNitiANS,  Amdican).  Consult  Lang.  A., 
•The  Secret  of  the  Totem'  (1905);  Frazer. 
•Totcmism'  (1887);  Durkhcim,  'Elemen- 
tary 1  ortns  of  the  KfligioMS  Uic'  (Eng.  trans.. 
London  1915), 

TOTEM  POLB,  a  pole  used  among  North 
American  Indians  to  exhibit  the  totem  fignrcs. 
The  totem  pole  is  composed  principally  of  three 

half  humati,  Ji.ilf  .niinial  fi^nircs.  .seated  abuvc 
one  another  and  holding;  erect  a  pole  on  the 
summit  of  which,  for  uutancc,  is  the  totem. 
Sec  ToTCM. 

TOTONICAPAM,  td-tfr^nM-pam'.  Gua- 
temala, the  capital  of^  the  department  of  the 

same  name,  situated  (iO  miles  northwest  of  the 
city  of  ( iii.iteniala  Ir  manufactures  cloth,  pot- 
tery and  wof'  leti  implements.  It  was  half  de- 
stroyed by  an  c  .irtlii]n;ikc  in  l'A)2.  The  jKipu- 
lation,  consisting  almost  entirely  of  Quiche  In- 
dians, is  about  2K.O0QI 

TOTTBL,  Richard.  English  printer  and 

publi-hcr:  h.  abut  I'^Js  ;  <1  j  ;04.  He  was 
prantdl  a  patent  in  i,i  print  Itiw   b  -ks. 

which  was  extended  for  lite  in  Iv''.  lie  also 
published  the  writing'-  of  tbc  men  of  h)^  day. 
He  was  a  charter  member  of  the  Stationers' 
Compan>  which  hc  left  in  1589  because  of  poor 
health.  His  mmt  notable  work  was  done  in 
compiline  and  publishing  the  first  poetic  an- 
ihol nvry  in  Hncljnd.  ♦Tnttrl*-.  Miscellany'  (15.^7). 
which  contamed  271  hitherto  unpublished 
piiemv  <\mong  his  other  publications  were  the 
translation  -"f  'TV  (>t?irti*'  bv  (.rim:iliii  (IrV*) 
and  the  ir.iri  '.i*  or  tb.t-  src.'iiil  .md  fourth 
books  of  the  'Alneid'  by  Surrey  (1557), 


TSLt  mSCBLLAMT 

TOTTEL  S  MISCELLANY,  The  work 
which  commonly  goes  by  this  name  was  paH- 
Ii-bei|   under  the  title   "Soni;fs  and  Sonette*. 

i-ltiii   by   the   r\i;bt   honorable   l.orde  Hrrr> 
Haward  (i  e  .  Howard]  late  liarle  of  Surro. 
and  other.'  bv  the  stationer  Ridmrd  Toi-.d. 
on  5  Jane  15S7.  Its  popabtitr  was  such  that  a 
second  cAtkm  wa«  issued  m  the  foOowidt 
month  and  six  olhen  f^lowed  within  the  c«i- 
tury     Tottcl's  mettiod.  too.  was  imitated  by 
other  editors  ami  publishers  and  di.n'  t!f  »s  sttru- 
ulatrd  the  vo^'uc  of  what  are  now  u^n.ilK  call'-d 
the  lilizabeihan  antliolofii       In  'be  .iddrcNS  of 
"the  Printer  to  the  Reader,*  he  alludes  to  (he 
ver^e  of  well-known  Latin  and  Italian  poen. 
addtnk-      'That   our   tong   5s   able   in  that 
kymle   to   do  as  praiseworthy  as   the  rest, 
the   honorable    stile   of    the    ncMe  eatW 
of   Snrrey.    and    the   welghtiiKSX    of  the 
depe-wifted  sir  Thomas  \\'>*at  the  elders  ven.e. 
with    sevcrall    (.;raees    in    sottdr\"    vrood  Kne- 
lishc  writers,  df>e  show  abundantly  '    This  pas- 
sage indicates  the  real  significance  of  the  vol- 
ume: namely,  the  eflforl  which  it  repTpx,-r.-s  ti- 
bnutify  English  poetry  and  to  show  th.it  the  art 
of  Ae  Itafians  conid  he  rivaled  i     'he  new 
courtly  or  cultivated  school  of  British  poctt. 
Compare,  to  the  same  effect,  a  passage  in  a 
work  called  'The  Arte  of  English  Poesie' 
(1.^89).  attributed  to  one  CteorRe  Puttenham: 
"In  the  I.itterendof  the  same  kin^s  raiK^ie  (i.e, 
Henry  VIII)   spron^  up  a  new  comj.uu  of 
courtly  makers,  of  whom  Sir  Thomas  \\  v.it  he 
chler  and  Henry  Karle  of  Surrey  were  the  tww 
chieftains,  who  having  travailed  into  Italie,  and 
there  tasted  the  sweete  and  stately  measarcs 
and  stile  of  the  ItaUan  Pocsie,  as  no%-ice«  oewhr 
crept  out  of  the  schoolcs  of  Datte.  Ariostc 
Petrarch,  they  greatly  polTished  our  rade  and 
hoTTiely  manor  of  vulvar  I'oesie.  from  that  »r 
had  U  lie  before,  and  for  that  cause  may  justly 
be  s.iyd  the  first  reformers  of  our  Engliih 
meet  re  and  stile.* 

W  yatt  had  died  in  1542  .md  Surrey  in  1547, 
but  it  was  reserved  for  the  publisher  Tottd  to 
secure  nuinuscript  copies  of  manv  of  their 
poems  and  bring  them  out  for  the  nrst  tiaae  in 
print.  These  occupy  the  place  of  honor  in  the 
volume,  being  followed  by  poems  attriTnited  m 
Nicholas  Gnmald  (who  has  been  suspected  of 
acting;  as  Totter>  editor and  by  those  referred 
to  "I'ncertain  Authors*  A  numh-er  of  the 
poem-  in  this  last  kzroup  can  be  identified,  one 
of  (hem.  indeed.  l  eiiiL'  a  now  familiar  Ivt-.-  of 
Chancers:  I  lu  the  majority  remain  anonsni. 
nor  is  any  of  these  comparable  to  the  best  work 
of  W  >  alt  and  Surrey.  The  eleraenU  of  faarifip 
arity  and  of  novelty  in  the  colkction  are  pcf^ 
haps  best  illustrated  by  the  metrical  form  of  the 
various  poems.  One  finds,  for  example,  the 
old  'rhyme  royal*  stanta  of  Chaucer,  and  the 
l.H  .v,  ,  sometimes  {lok'k'en  l  "-.eptt  n.l^^  ,*  i-r  -.<  ris- 
l.K.r  line,  which  h.id  lw>n  iHij>u'i.>r  ir.  rn  ;b« 
Middle  l'n>;!ish  period,  tut  >ide  ^y  >idf  »  h 
th<  se  occur  sp-cimcns  of  Itaban  forms  not  pre- 
viously naturalized  in  English.  Of  these  last  the 
most  noteworthy  are  certain  poems  in  the  great 
Italian  form,  the  ttna  rima.  and  a  considcraMt 
number  of  sonnets  thi  first  in  English  pocciy 
W'yatt's  sonnets,  brgely  versions  of  Italian  and 
French  poems,  follow  the  recogniicd  continen- 
lal  i>'prs:  while  the  yotmger  poet.  Sorrer. 
.tetns  to  have  undertaker  ti.  ii.ik! :f\  th.  'omi 
m  the  dircctioa  of  English  taste,  with  the  re- 
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TOTTEN  — TOUCEY 


suldng  type  of  aomet,  in  three  quatrains  and  a 
couplet,  which  was  to  be  the  favorite  in  the 

Elizabethan  age  and  the  form  chcistn  liy  Shake- 
speare. Oulbide  the  work  ot  these  tsM)  poets, 
iIk  loiitcuts  of  the  niiscelkiny  are  of  slight  in- 
trin.sic  value:  but  its  historical  importance  is 
so  marked  that  because  ot  its  publication  in 
1557  it  is  customary  to  date  from  that  year  the 
beginnings' of  modern  English  poetry. 

A  convenient  modern  edition  of  Tottcl's  Mis- 
cellany is  that  in  Arbcr's  'English  Reprints.* 
For  accounts  of  the  poetry  of  Wyatt  and  Sur- 
rey consult  Courthope's  'History  of  English 
Poctr>''  and  I'adelford's  "Early  16th  Centniy 
Lyrics'  (Belles  Lettres  Scries). 

Ravmoxd  M.  Aldev. 

TOTTEN.  t6t'en.  Charles  Adiel  Lewis, 

American  inventor  and  military  instructor:  b. 
New  London.  Conn.,  3  Feb.  1851  ;  d.  Milford. 
Conn.,  12  .\pril  lOOS.  Hc  was  (graduated  at 
\\  est  Point  in  1S73  and  was  iii  utiKinr  in  mili- 
tary science  and  tactics  at  the  .Amherst  Agri- 
cultural College,  at  the  Cathedral  School,  Saint 
Paul,  N.  Y.  and  at  Yale  University.  Hc 
patented  improvements  in  high  explosives^  in 
collimating  sights  and  in  signal-shells  j  besides 
a  system  of  weights  and  measures  and  improve- 
ments in  linear  and  other  scales.  He  patented 
a  w^r  game  which  he  lU  si  rilu  d  in  a  publicatiiin 
cntitlcel  'SiralejJTOS,  the  .Xmcriraii  War  (iamc' 
nStiO)  and  has  also  pul»li».hed  'Important 
Quesyons  in  Metrology'  (1883).  More  recently 
he  issued  *Lost  Israel  Found  in  the  Anglo> 
Saxons*  (1890)  and  *  Joshua's  Long  Day  and 
the  ni:il  Mf  Ahar'  (1S<^!)- 

TOTTEN,  Joseph  Gilbert,  American  mili- 
tao'  engineer:  b.  New  Haven,  Conn.,  23  Aug. 
1788;  d.  Washington,  D.  C.  22  April  \m.  Hc 
was  graduated  lioni  West  Point  in  1805,  was 
engaged  in  a  sttrveyof  Ohio  and  the  western 
territories,  and  in  1806  rcdgned  from  the  army. 
He  re-entered  the  army  in  1808,  was  reappointed 
second  lieutenant  of  engineers  and  was  in 
charge  of  tlic  construction  of  Ca^tK  William 
and  Fort  Clinton  in  New  York  Harlior  utnil 
1812.  Hc  w  as  chief  engineer  in  the  army  on  the 
Niagara  frontier  during  the  War  of  1812,  was 
brevetted  lieutenant-colonel  in  1814.  and  after 
the  war  was  engaged  in  the  constructioo  of 
coast  defenses  until  1838  when  he  was  pro- 
moted lieutenant-colonel  and  chief  engineer  in 
the  army,  and  shortly  afterward  became  su- 
pervisor and  inspector  of  the  United  States 
Military  Academy.  At  the  outbreak  of  the 
Mexican  War  he  was  placed  in  cbarKc  of  the 
engineering  operations  and  in  recognition  of  bis 
services  in  planning  the  siege  of  Vera  Cruz  was 
brevetted  brigadier-general  in  1847.  He  then 
resumed  his  duties  at  Washington,  but  was  ap- 
pointed one  of  the  commissioners  for  arranging 
the  terms  of  capitulation.  He  became  brigadier- 
general  in  1863  and  in  1864  was  bre\etted 
major-general  He  published  'Essavs  on  Hy- 
draulics and  Other  Cements'  (1842). 

TOTTENHAM^  t6t'en-«m,  England. « town 
of  lifiddlesex,  forming  a  residentuil  sninirb  of 

London  and  situated  some  six  miles  north  of 
the  Tower  ot  Loudon,  just  outside  of  the  city 
limits.  It  was  a  favorite  resort  of  Isaak  W  al- 
ton.  Among  its  most  interesting  buildings  are 
an  old  church  and  Bruce  Castle,  an  Elizabethan 
mansion  formerly  owned  by  Robert  Bruce. 
Pop.  150,000. 


TOTTENVILLE,  formerly  an  incorpo- 
rated village  in  Richmond  County,  N.  Y. ;  since 
1898  in  New  York  City.   See  Statem  ISLANa 

TOTUAVA.  See  Bluutish. 

TOUCAN,  too-kin'  or  toolcan,  a  family 

{Rhavtphastida)  of  coccygomorphous  birds 
somewhat  resembling  the  hornbills,  and  distin- 
guished by  the  great  development  of  the  bill, 
which  is  curved  superiorly  and  licars  a  promi- 
nent keel,  with  cutting  cd.^es  frequently  tocj'.hed. 
The  outer  walls  of  the  bill  arc  exfiemeiy  thin, 
its  interior  is  hollowed  out  ini<j  nr  lcIIs,  and  it 
is  thus  rendered  comparatively  light  Tht 
tongue  is  slender  and  barbed  along  the  sides. 
The  toes  are  paired,  two  forward,  two  back- 
ward and  the  tarsi  scuiielated,  the  wings  ratlier 
short  and  the  tail  long,  with  U)  ciuills.  The 
toucans  are  confined  to  tropical  America,  where 
about  five  genera  and  (i)  species  occur.  They 
are  birds  of  brilliant  and  striking  plumage,  anil 
the  bill  and  naked  skin  about  the  eyes  partake 
of  this  bri^tness  of  hue.  Most  of  the  species 
are  ^p^nous,  spending  most  of  tiidr  time  in 
hopping  actively  about  among  the  treetops  and 
seldom  flying  far.  The  times  of  their  greatest 
activity  are  the  nioriiiiiL;  and  e\eniii^.  when  the 
woods  are  hlled  wiih  iheir  loud  harsh  cries. 
While  fruits  aie  their  chief  food,  insects  and 
the  eggs  ami  young  of  birds  arc  also  eaten. 
They  have  a  characteristic  manner  of  throw  ing 
back  tlie  head  and  bolting  their  food.  Whea 
sleeping  the  head  and  tan  are  turned  towmrd 
each  other  and  rest  on  the  back.  All  of  the 
species,  so  far  as  known,  nest  in  holes  in  trees, 
the  birds  somci  nKs  excavating  a  suitable  place 
in  a  decayed  stub.  Uiily  two  white  eggs  arc 
deposited. 

The  following  are  some  examples  of  the 
species,  many  of  which  are  familiar  in  the  col- 
lections of  zoological  gardens.  The  toco  Unicw 
{Rkamphastos  toco)  is  black  with  a  blade  and 
orange  bill,  blue  drcumocular  areas  and  white 
throat  and  rump.  It  is  nearly  two  feet  long 
and  inhabits  -Vrgentina.  A  well-known  relative 
is  the  arid  (/v.  and).  The  ara^ari  (Plcruylos- 
sus  anuun)  is  green  with  the  head  and  throat 
black  and  tiie  bill  black  and  white.  A  related 
species  (P.  beeuduintaisi)  is  dark  green  with  the 
lower  back  crimson,  the  beUy  yellow  and  red 
and  the  bill  black,  orange  and  white.  Both  of 
these  are  found  chieflv  in  the  forests  of  the 
Amazon  Valley.  A  well-known  species  is  Sclen- 
idcra  st'd  tahiUs,  in  which  the  sexes  are  uidike. 
The  hill  toucan  (Anditjcua  baiUoni)  of  the  low- 
lands of  Brazil,  has  the  he.id,  neck  and  lower 
parts  orange  yellow.  Consult  Sclater,  'Cata- 
logue Birds  British  Museum,'  XL\  (London 
1891)  :  Bates,  'Naturalist  on  the  River  Amazon^ 
(London  1863).  See  Hobnbill. 

TOUCEY,  tow'si,  Isaac,  .American  jurist: 
b.  Newtown.  Conn.,  5  Nov.  1796;  d.  Hartford. 
Conn..  30  July  1869.  Hc  received  a  private  clas- 
sical education,  was  admitted  to  the  bar  in  181^ 
and  established  a  law  practice  at  Hartford.  Hc 
was  State's  attorney  for  Hartford  County  in 
1822-25.  served  in  Congress  in  1835-39  and  was 
again  State's  attorney  in  1842-44.  He  was 
governor  of  Connecticut  in  lR{6-47.  and  in 
1S4H  -10  was  United  States  .Xtlorney-Gencral. 
In  1850  he  was  elected  to  the  Slate  senate  and 
served  in  the  United  States  Senate  in  1852-57 
He  was  appointed  Secretan  of  the  Navy  by 
President  Buchanan  in  185/  and  served  until 
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1861.  His  conduct  of  naval  aflFairs  was  sevrrcly 
rriticizctl.  He  was  acruscd  of  favoring  'he 
scce'.-ioii  cause  hy  scattering;  the  best  ships  oi 
the  ttavy  in  distant  seas  The  charge  was  de- 
nied, thottgh  Toucey  continued  to  tie  regarded 
as  a  sympathizer  with  the  South. 

TOUCH,  the  sense  of  feeling.  See  Senses. 

TOUCHSTONB.  LYDIAN  STONR.  or 

BASANITE,  a  velvet-black  jasper,  used  on 
account  oi  its  hardness  and  the  uniformity  of 
its  texture  and  color  as  a  streak  tablet  lor  de- 
lerminiuK  the  relative  amounts  of  baser  metal 
and  pure  gold  in  allo>s.  The  sample  is  rubbed 
on  the  stone  and  the  color  is  then  compare^ 
with  a  scries  of  standards  of  kown  composition. 
The  expert  is  able  quite  accurately  to  determine 
tbe  fineness  of  the  sample,  the  streak  becoming 
redder  as  the  proportion  of  copper  increases, 
or  yellower  as  the  percentage  of  ^Id  increases. 
Tlil>  nuihod  of  ic-»!iiiK  has  been  in  vogue  from 
the  earliest  times,  ilic  name  Lydian  Stone  ap- 
pearing as  long  ago  as  45U  ac  Modern  methods 
oi  assaying  luve  tu>w  largely  superseded  the 
tuc  of  this  stone. 

TOULON,  too-Ir.n,  France,  a  fortified  sea- 
port town  and  naval  arsenal,  in  the  department 
of  the  Var,  on  the  Meriterranean,  42  miles 
southeast  of  Marseilles.  The  port  is  separated 
from  the  roadstead  by  bomb-proof  moles  and 
comprises  two  parts:  one,  including  the  mer- 
chant shipping:  the  other,  die  dockyard,  slip, 
ar«;enal,  fontHlry,  etc.  The  fortifiiatirms  are 
Very  complete  The  cathedral  was  foiiiuicil  in 
lO^XV  This,  the  h'ltt  l-de-\ ille  and  a  capacious 
theatre  are  the  chief  of  the  old  buildings;  more 
recent  arc  the  Muscc  Bibliothcque,  Marine 
School,  librar>'  and  observatory,  the  lyceum  and 
botanical  gardens.  The  Place  de  la  Libert^  con- 
tains a  sfMcndid  nonument  to  the  lieroes  of  the 
Revoltitton;  Le  Place  d'Armes,  the  Botitrvard 
Strnsb<iurK  and  lardin  dc  la  Ville  are  prom- 
inent promen.uii  N  It  has  modern  fortificaUons 
of  ibc  hr-t  class  and  is  headtjuarters  for  one  of 
the  five  maritime  arrondissements  carrying 
stores  for  the  Mediterranean  fleet,  with  impor- 
tant shipbuilding  interests.  The  bay  or  harbor 
is  defended  by  torpedoes  and  commanded  hf 
wx  forts.  On  the  hills  north  of  the  aty  very 
strong  forts  are  located.  Toulon  was  known 
to  the  ancient--  as  Telo  Martins  or  Tclniiinn. 
The  Saracrii>  s.icked  the  city  in  889  ami  Charles 

V  capture^!  il  uice  in  the  j6th  century  Louis 
XIV  gave  Toulon  its  importance  as  a  naval 
station,  making  the  dockyards  and  arsenal  the 
finest  of  France.  Toulon  first  became  famous 
as  a  stronghold  in  the  16th  century.  Here  the 
English  were  defeated  by  the  fleets  of  France 
and  Spain  (1744)  ;  and  in  1793  Napoleon  forced 
the  KiiKlish  and  Spaniards  to  evacuate  the  posi- 
tion—  his  first  memoralile  \icior\,  while  com- 
manding the  French  RepiiMic.ins.  In  time  of 
peace  about  60U,UU0  tonnage  is  entered  and 
cleared  annually.  The  principal  trade  is  in 
wines,  fruits  and  oils.  There  arc  metal  mant»« 
factories  and  hre  worics.  Pop.  about  107,000. 

TOULMIN,  Hennr,  American  lawyer:  b. 
T.iunton,  England.  1/67:  d,  in  Washington 
Couniv,  Ala.,  11  -\'ov.  Itk23.  He  came  to  Nor- 
folk. Va.,  in  1793  and  in  1794-96  was  president 
of  Tran«:ylvania  Unix-ersitv.    In  1796-1804  he 

V  -I  rr<  lan  (if  si.itc  <  f  Kmiticky  and  in  the 
lalicr  >car  wiis  uppointtd  jud^e  ul  the  Unilcd 


States  District  Court  of  Mississippi  He  i^ 
sisted  in  framing;  the  constinition  of  th<  Stite 
of  Alaliamn.  in  whose  letrislalurt  he  •tr\ed 
He  was  author  of  '/\  Description  of  Kenrucky' 
(1792);  <.A  Collection  of  the  Acts  of  Kof 
tucky'  (1802) ;  «Reviewof  the  Crimiiial  Law  «| 
Kentucky'  (1804) ;  (-Digest  of  the  Law*  of  Ab- 
barna*  (]H2}\ 

TOULOUSE,  Edward,  French  ahcnisf  b 
Marscil'i  v,  I  [.itiM,  l,s/,5  He  studied  in  Pani 
arid  became  head  physician  of  the  c'snIuh:  »; 
Villejuif  where  he  established  a  latioratory  for 
experimental  psychology.  He  founded'  tkc 
Bibtiothi-qut-  at  Ptychotogie  ExptrimfmtSe 
and  other  journals  and  was  a  writer  of  rcpote 
on  his  specialty.  His  chief  publication*  wert 
'Organisation  scicntifiquc  d'un  service  d  a;:rr  «' 
(K>00)  ;  "Technique  do  psvchologie  cxperuDO- 
talc'  (2  vols.,  I'Hi?:  2i\  ed .  I'Ml);  *CaaHetf 
conservcr  sa  santc  (1914);  etc 

TOULOUSE,  too-kwz,  France,  capital  of 
the  department  of  Hautc-Garoi.nc.  140  milci 
southeast  of  Bordeaux,  on  the  (jaronne  It  i» 
the  Centre  of  railway  traffic  and  ruir  ^ai 
canal  freight  in  southern  France.  \  fine  bntUe 
connects  the  town  with  the  village  of  Sain:  Cy- 
pricn.  It  is  a  quaint  old  town.  Lut  very'  enter- 
prising. The  most  remarkable  buildings  are 
the  cadiedral,  church  of  Saint  Semin.  lioccl- 
de*Vtlle.  museum  and  I^tais-de-Justice.  TV 
Musee  contains  an  almost  inipara'lclcJ  collec- 
tion of  objects  d'arts  from  the  Gallo- Rtirr.ir 
to  the  Rciuussancc  period.  There  are  several 
fine  academies  of  art,  science  and  literature 
(one  claiming,'  its  origin  to  have  been  in  Kamci 
of  the  troul  adours  of  1323,  namely,  Sooeti  dc* 
Jcux  Fluraux);  professional  and  technicil 
schools,  a  large  public  Ubraiv  of  225.000  >t>l- 
trnies,  an  obsen-atoiy  and  botanical  gardea. 
Toulouse  is  one  of  the  larger  cities  of  France, 
desipiuttcd  as  the  seat  of  a  State  university, 
which  includes  faculties  of  law.  medicine.  «> 
ence.  U  tters,  etc  It  has  a  library  of  over  I^^^UOQO 
\c>lnnKs  and  nearly  5,000  students.  There  is 
also  a  larue  Catholic  institution  with  theO> 
logical,  literar>-  and  scientific  instruction.  The 
old  name  of  the  city  was  Tolosa.  dating  bacfc 
before  the  Christian  era.  It  was  sacked  by 
Q.  S.  Ccpio  106  BC  ,  and  rebuilt  and  rrv^arde-i 
as  an  important  city  in  the  4th  ccrtury  The 
Visicoths,  under  King  W'allia.  made  it  their 
cajiital  in  419.  It  was  taken  by  Clovis  io  5(ff. 
and  was  diaribert's  capital  in  630.  For  maai 
hundred  years  it  was  the  foremost  Gty  <H 
southern  Gaul.  The  Saracens  took  it  in  71ft 
The  name  developed  into  Toulouse  about  7Sf\ 
where  Charlemagne  made  his  young  son  Iu><r-\ 
king  of  Aguitaine,  with  his  capital  there.  .Wcc: 
850,  the  first  Count  of  Toulouse  csta'  iishcl 
himself,  and  these  nol'le>  ^,'ovLrned  the  ci:v  ir.! 
southern  France  for  over  500  years.  The  tn- 
t  unal  of  the  Inquisitioa  Was  establislMd  « 
Toulouse.  It  was  the  scene  of  HugenoC  mas' 
sacres  in  1562  and  again  in  1572.  The  man»> 
factures  include  textiles,  leather,  rarmoa 
steam-engines,  tobacco,  brandy,  etc.  In  moJcr: 
history,  the  most  important  event  was  it*  de- 
feat by  the  Knfrlish.  while  in  isrnorancc  oi 
Napoleon's  :ilidication.  Pop  (1'>11)  c-f  com- 
mune 149,57u  the  town  proper  beinK  aboot 
23.000  less. 

TOULOUSE,  University  of.  cde^ra«d 
French  school  of  higher  learning,  foutHi<tl  by 
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Pope  Oregon'  TX  in  1230  as  a  protest  apainst 
the  AlhiRcnsian  heresy.  It  was  orif{inaIly  a 
theological  school  t>ut  became  noted  as  a  school 
of  law  and  sided  with  royalty  against  the 
Church.  At  one  time  not  less  than  10  well- 
cndowcd  foondations  were  included  in  it,  but 
under  the  national  sjrstem  it  now  includes  only 
the  faculties  of  law,  medicine  and  pharmacy, 
and  scictice  and  philosophy.  There  also  is  the 
faculty  of  Protestant  theology  of  Motitaul»an 
and  two  free  faculties  of  theology  and 
philosophy.  Its  library  is  noted  and  contains 
considerably  over  150,000  volumes. 

TOULOUSE  QOOSB.  See  Geese. 

TOUMEY,  James  William,  American  pro- 
fessor of  forestry:  b.  Lawrence,  Mich.,  17 
April  1865.  He  was  educated  at  the  lifichigan 
Agricultural  CoUeKc  in  1889,  and  was  special 
student  at  Harvard  in  1893.  He  was  assistant 
in  the  department  of  t>otany  in  the  Michigan 
Agricultural  College  (18'X)-yi),  professor  of 
hioloKV  in  the  University  oi  Ari/oii;i  (ISOl-QS), 
and  finally  entered  the  United  Status  Forestry 
Service  and  liccame  director  of  the  Yale 
Forestry  Sdiool  in  1910.  He  is  the  author  of 
several  books  on  forestry  and  Idndred  sabjects. 

TOUR,  Maurice  Quenti  de  la,  mo-res 
kun-t.ui  de  la  toor,  French  painter:  b.  Saint 
gucntin.  5  Sept.  1704;  d.  there,  IK  Feb.  17.S8.  He 
bcfran  his  art  studies  in  his  native  town  and 
subsequently  devoted  himself  to  the  execution 
of  pastel  portraits  in  Paris,  in  which  city  he 
gadned  mm  reputation  that  the  most  famous  of 
his  contempoiarles  gave  sittings  to  him.  In 
1746  he  w^  elected  to  the  Acad^mie  He  re- 
turned to  his  native  town  in  1784  and  the  Saint 
Qucntin  Museum  now  contains  80  portrait 
j>astels  of  his.  His  '  r'()mpadour'  is  in  the 
Louvre;  and  there  arc  two  other  of  his  pic- 
tures in  the  Dresden  Gallery.  Consult  Patoux, 
*L'C£uvre  de  M.  Quentin  da  la  Tour  au  Musie 
de  Saint  Quentinf^  (1886). 

TOURACO,  a  larj^e  and  beautiful  African 
bird  of  the  genus  Corytltait ;  with  a  short, 
rather  small,  hi^h  bill;  tmtli  mandibles  notched 
and  finely  serrated;  short,  rounded  wings,  with 
the  three  first  quills  graduated ;  a  long  rounded 
tail,  short,  strong  feet  and  an  erectile  cscit 
Their  prevailioK  color  is  Rreen,  with  purple  on 
the  wings  and  the  tail,  the  peculiar  red  of  which 
is  furnished  by  a  special  pi^^nient  called  luracin. 
They  feed  on  fruits,  pgrch  on  the  highest 
branches  of  trees.  It  is  a  member  of  the  family 
of  plantain-eaters  (q.v.).  Consult  NewtOO) 
<Dictionary  of  Birds*  (New  York  18%). 

TOURAINE,  too- ran,  a  former  province 
and  duchy  of  France,  bounded  ly  Maine, 
Orlcannais.  Berry,  Poitou  and  Anjou.  Its 
capital  was  Tours.  It  now  forms  the  depart- 
moit  of  Indre-et-Loire.  It  was  anciently  in- 
bAtted  br  the  Gallic  ttibe  of  TUrones. 

TOURCOING,  toor-kwan,  France,  a  town 
in  the  department  ot  the  Nord,  nine  miles 
northeast  of  Lille.  Before  the  war  it  was  a 
well-built  and  prosperous  manufacturing  town 
with  modern  churches  and  schools,  alSO  a 
handsome  h6tel-de<ville  in  Renaissance  style. 
It  had  improved  rai^dly  in  a  commercial  sense, 
and  the  staple  m:inufacturcs  are  textiles  of  all 
kinds,  especially  woolen  goods,  velvet  carpets 
and  rtigs;  besides  dye-works,  soa])  works  and 
sugar  refineries.  The  chief  imports  were  wool, 


f!;ix,  yarn  and  hemp,  and  the  exports  combed 
wool,  yarn,  tissues,  rat;s  and  flax.  It  was  CM- 
tured  by  the  Germans  in  1914,  and  sadqr 
wrecked  during  the  Great  War.  The  popula- 
tion in  1911  was  82M4. 

TOURGEE,  to(.r  7ha'.  Albion  Winegar, 
American  jurist  and  author:  b.  Wiliiainsfield, 
Ashtabula  County,  Ohio,  2  May  1838;  d.  Bor- 
deau.x,  I'rance,  21  May  1905.  He  was  gradu- 
ated at  the  University  of  Rochester  (N*.  Y.), 
enlisted  May  1861  as  a  private  in  the  27th  Xew 
York  volunteers,  was  wounded  at  the  first  bat- 
tle of  Bull  RuiL  and  having  been  discharged, 
studied  law  ana  was  admitted  to  the  bar  at 
Painesville,  Ohio.  In  1862  he  re-entered  the 
military  service  as  first  lieutenant  in  the  105th 
Ohio,  in  1864  resigned,  ant!  in  18f)5  bcg;ui  pro- 
fessional practice  at  Greeiis!)oro.  N.  C.  He  was 
a  delegate  to  the  Southern  Loyalist  convention 
a*  Philadelphia  in  1866,  and  in  1867  to  the  con- 
stitutional convention  of  North  Carolina,  where 
he  drafted  the  article  on  the  judiciary.  From 
1868  to  1874  he  was  jud)<e  of  the  Supenor  Court 
of  the  St:ife.  During  his  term  of  olTicc  the  Ku 
Klux  Klan  was  exposed  and  largely  broken  up, 
and  his  ser\iees  to  this  end  were  very  ciiicicnt. 
The  sworn  statements  of  several  hundred  mem- 
bers received  by  him  were  later  utilized  in  a 
scries  of  fictiotial  works  dealing  with  Reooa^ 
struction  times  in  the  South,  of  uraich  'A  FooTs 
Errand*^  (1879)  was  the  best  known.  Contem- 
porary interest  in  these  books  was  great,  and 
their  sales  were  very  lari:e  for  those  days. 
Tourjice  was  made  coii--ul  at  Bordeaux  in  1897, 
Consul-;;ciicral  at  Halifax  in  1903,  and  from 
then  until  his  death  was  again  consul  at  Bor- 
deaux. He  was  editor  of  The  Cotilinoil  (18S2- 
84;  5  vols.),  an  illustrated  weekly  published  in 
New  Yoik  (Vid.  HI  in  Philadelphia),  and  also 
wrote  a  few  law  books,  .\mong  his  other 
works  were  'Bricks  without  Straw*  (1880); 
•John  Eax>  (1882);  <An  Appeal  to  Cicsar' 
0884);  'Button's  Inn'  (18^7);  'With  Gauge 
and  Swallow'  (18S9);  '.\Inr\ale  Eastman' 
(1890):  <Qut  of  the  Sunset  Sea'  (1892).  and 
<The  Mortgage  on  the  Hiproof  House>  (1896). 

TOURJEE,  Eben,  American  musical  con- 
ductor: 1).  Warwick,  R.  I.,  1  June  1834;  d. 
Boston,  Mass^l2  y\j)ril  1891.  He  studied  at  the 
academy  at  East  Greenwich,  K.  I.,  and  later 
opened  a  small  music  store  in  Fall  River,  Mass. 
Later  he  turned  to  music-teaching,  both  privately 
and  in  the  public  schools.  After  a  period  of 
study  in  Europe  he  <Mened  a  conservatory  at 
Providence  in  1864.  This  institution  °  was  re- 
moved to  Boston  in  1867  and  became  the  New 
Englatid  Conser\atory  of  Music  which  has 
grown  to  be  the  most  important  music  institu- 
tion of  the  kind  in  America.  In  1872,  when  the* 
College  of  Music  of  Boston  University  was 
founded,  he  became  its  dean.  He  was  the  or- 
ganizer of  several  large  choruses,  notably  that 
assembled  for  the  Peace  Jubilee  in  1869,  and 
another  of  nearly  20,000  singers  for  the  World's 
Peace  Jul.ilee  in  1874. 

TOURMALINE,  a  common  and  wisely  dis- 
tributed  mineral,  so  called  frooi  an  East  Indian 
name,  and  known  to  evlier  writers  as  schorl 
It  is  a  very  c<implex  aluminum  boro-riticate, 

with  scscr.il  in.irkcd  varieties  depending  on  the 
presence  .iiid  [uoponions  of  other  metallic 
oxiiK The  precise  constitution  of  tourmaline 
has  been  recently  studied  elaborately  by  eminent 
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mineralogical  chemists  l>oth  in  Europe  and 
America,  without  exact  ;iKrccinent,  save  in  its 
general  feature^  as  derived  from  a  complicated 
Doro-silidc  actd.   AccordinK  to  the  oxides  pres- 

rnt,  thrt  i-  types  are  clt-arly  dctcrniiru'il,"- iron 
tourin.ilnit  s,  mostly  Mack;  rn.igaoia  tuurma- 
Iirirv,  11  11. illy  l>rowti ;  and  alkali  tourmalines,  in 
which  ».nmc  lithiu  i--  present,  of  red.  green  and 
other  rich  colors.  These  List,  when  transparent, 
yield  beautiful  gems,  of  a  hardtu>^  .if  seven  to 
seven  and  five-tenths  and  spccilic  gra\ity  three 
three  and  one-tenth.  The  black  variety  is 
auite  common  in  achistSk  gneisses  and  ffranites; 
the  brown  is  usually  in^  crystalline  limestones: 
the  hrif?htly  colorrd  varieties  occur  in  dikes  of 
alhilic  granite,  ofttu  associated  with  lepldoli'c. 
The  Kcm  loiirm.Tlinrs  ha\e  rccei\ed  a  nnnilier 
of  s(n  <  ial  iKitTU  '-:  ;ho  pink  or  red  is  ealli'd 
rubcllitc  or  SiKcrian  rutiy;  the  green,  Rrazilian 
emerald;  the  deep  blue,  indicolitc,  or  Hrazilian 
sapphire;  the  colorless,  achroitc.  The  crystals 
are  rhombohcdral,  hemimorphic  and  of  pris- 
matic habit,  citiier  short  and  stout  or  long  and 
slender,  widi  three,  six,  nine  or  t2  sides,  and 
with  rhomlK»hedral,  or  more  rarely,  simple  hasal 
terminations.  The  prisms  arc  often  so  tlecply 
striated  \  ertirally  as  to  completely  obliterate  the 
faces.  The  physical  properlics  of  tourmaline 
are  \ery  interesting;  it  is  rendered  highly  elec- 
tric, both  by  heating  and  by  friction  and  it  ha« 
rentafkahle  wdartslng  action  on  fight;  so  that 
pbttt^Cttt  from  transparent  ciTsials,  pa^allc^ 
to  thdr  length,  are  much  nsed  in  experiments 
in  optics,  mounted  in  the  scrolled  tourmaline 
pincers  or  tongs.  W'iih  this  is  connected  a  very 
ni^h  dichroism,  such  that  the  color  is  frequently 
c|unr  different  according  as  lisht  traverses  S 
crystal  lcn^;thwise  or  acro-s.  Kniirtly  distinct 
from  this  is  another  peculiar  feature,  namely,, 
the  intermixture  of  two  or  more  colors  in  the 
same  cr>stals.  either  transversely  (concentrically) 
or  lengthwise,  sometimes  gradually  and  some- 
times sharply;  so  much  so  that  elopnt  gems 
have  lately  been  cut  from  some  of  the  crystals 
from  Southern  California  which  are  half  red 
and  half  preen,  with  perfectly  sharp  demarca- 
tion t'Ctweeri  the  two  firilliant  li«if«  The  movi 
noted  localitie<i  for  hriurht-colored  tourmaliius 
are  in  the  IVal  Mount. nn-;  the  island  of  Klla; 
Braail;  Paris.  Me  ;  Haddam  Neck,  Conn.,  and 
above  all,  several  mines  recently  opened  in 
San  Diego  and  Riverside  comities,  Cal.  (Sec 
Gkus).  Snperh  blaek  tontmafines  occur  at 
Pierrepont,  N.  Y  ;  fine  brown  crystals  at  GOtt- 
verncur,  N.  Y.,  and  Hamburg,  N  J. 

TOURNACHON,  Felix.  French  author  and 
aeramiut;  b.  Paris,  182U;  d.  there,  1910.  lie  was 
educated  In  Lyons,  studied  medicine  but  re- 
turned to  Paris  and  founded  the  Rrt^uf  Comique 
•in  IW9  and  in  1854  puhJished  the  Panlhfon- 
S'ador.  both  wbi^h  IrouLrlit  him  renown  llis 
experiments  in  aerial  n.i\ iKation  ltd  him  to  con- 
struct a  hiiK'e  I'aloon,  Ac  ifi'iinl,  with  which  he 
made  several  aM  iiisiuns.  At  the  siej.;e  of  Paris, 
he  was  invalnaMi  as  a  carrier  of  mformation 
and  commanded  the  company  of  acri.naiit>.  lie 
was  the  author  of  a  numl>rr  of  ptiblicaiion«  in- 
cluding (Us  ballons  en  1870*  (1871)  and  *U 
Monde  at  I'oti  patange*  (\f93). 

TOURNAI.  toor-ni,  Belgium,  a  town  in  the 
province  uf  Hainault,  on  the  Scheldt.  50  miles 
S4iulh«-r»t  of  BruNselt  near  the  French  Wder. 
15  miles  east  uf  Lille.   It  is  the  scat  of  a 
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bishop^  has  pleasunt  stdwrbs,  fine  quays  and 
streets.  Its  ancient  RomanMque  cathedral  hm 
five  towers  and  contains  pictures  by  Rukma 
Other  churches  are  Saint  Quentin,  Saint  Bike 

and  S.iiiit  Jacob,  besides  ihc  hrlfry  with  ill 
wontUrful  cliunes.  Other  pronnuint  Iraioxrt 
arc  a  picture-gallery,  a  lihrary  ol  {jU.UO  \o1- 
unies,  an  episcopal  seminary,  h\e  hospiials.  an 
asylum,  museum  of  natural  bislury,  city  hail 
theatre  and  a  bronze  statue  of  PriiKCSS  d'Esjinaf, 
marlde  bu&t  of  Dumortier  and  many  medacsal 
butldtngs.  The  industries  embrace  the  mm* 
facture  of  woolen  goods,  hosiery,  valuable  car* 
pets,  linen,  ribbon,  faienee.  soap  and  candln. 
much  of  which  is  handwork.  Tournai  was  in 
the  sth  (••niury  the  seat  of  the  Merovingian 
kuiijs.  then  iulonged  to  France,  but  later  wa* 
incorporated  in  the  Spanish  N'ctherlands-  It 
lies  near  the  scene  of  many  tattles  in 
I'jbT.  m9,  174,'^,  during  which  years  it  belon^jed 
to  France,  and  in  1914,  when  it  was  devastated 
by  the  German  invaflon.  Fopi.  37,349. 

TOURNAMENT,  a  friendly  contest  at 

arras  amotit.'  w.irnors  of  noble  birth  during  the 
Middle  .A^^i-    The  u.^c  of  the  term  was  itot 
fixed  and  it  denotes  the  gathering  of  the  nobles 
and  knights,  the  contests  and  the  fetes  or 
carousals  which  followed.  A  tournament  oftra 
lasted  several  davs,  a  week  or  two.  and  during 
th\>  linu'  tlu  lords  and  knights  would  gather  at 
the  tout)  in  which  it  w.is  to  l>e  held,  with  theii 
servant  atid  CMjuires,  atid  each  would  c>tabh>h 
quarters  which  would  be  made        with  flaip 
and  pennants  and  would  erect  hiS  arms  or  in- 
signia. Meantime  there  would  be  prepared  the 
lists,  the  place  where  the  contests  were  to  be 
held;  this  consisted  of  a  rectangular  spnee  of 
large  dimensions,  fenced  in  by  ropes  or  a  rail- 
ing and  sniroiinded  by  galleries  erected  for  the 
ladies  and  spectator^  of  honor    Certain  qnali- 
fic.ititu  s  i  f  liirth  were  necess;iry  for  adm«ssion 
to  the  contests  and  each  lord  ur  knight  had 
for  sponsor  some  lady  whose  champion  he 
claimed  to  t>e  and  whose  colors  be  wore.  The 
knights  were  attended  by  their  squires  who  fur- 
nished them  with  arms,  raised  them  if  db> 
mounted,  etc.  The  weapons  used  in  the  cotn 
tcsts   were   lances    with    the    points  rovered, 
swords  with  point  and  edge  dulled  and  mae« 
fii   clubs  of  wood    The  knight*  wore  urtucr 
which  was  heavy  or  liL'bt  arrnrduii-  to  the  cu<- 
toniv  of  the  section  in  \sliirh  ihr  <(intests  took 
place;  the  latter  were  held  under  very  exact 
niles  and  under  the  constant  supervision  of 
judges  and  govenors.  In  some  of  the  M«r> 
neys  it  was  not  allowed  the  ceatcMam  to  As* 
mount ;  be  was  to  run  so  many  courses  wMh 
the  lance  or  strike  so  many  Mows  with  the 
sword  or  mace,  and  the  succes-ful  knighit  rr- 
crived  prires  deli\cred  \<y  some  lady  who  h^d 
been   selected   the  queen  of   Uauty.     On  the 
second  day  tlicre  was  often  a  tourney  tor  the 
esqiures  and  perhaps  on  the  third  day  tbrre 
would  be  a  general  meUc  of  knights  or  sqotres 
or  e\cn  a  small  modt  battle  in  the  lists. 

Such  were  the  tounumcnts  of  the  latter 
part  of  the  Middle  Ages.  Thdr  orimn  is  ob- 
sciirc  and  ihcy  seem  to  have  passed  throo^ 
a  p< nod  in  which  they  were  contests  in  deaA% 
Com!  at  .iihI  never  a  frictidty  contest  f<«r  vltiP 
II  IS  thought  ihcy  arose  out  of  the  o\ii  -.nx'tt 
by  ordeal  (n  v.)  and  that  at  first  they  par-o-k 
Of  a  judicial  nature.  Certain  it  is  that  at  first 
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thcv  were  far  more  deadly  than  in  later  years 
and  that  ^kty  were  not  nncooimonly  fought 
with  the  weapons  of  war»  Jousts  differed  from 
tournaments  in  two  resi»ects:  they  were  single 

combats  !-rtwfet)  two  men  and  thc>  were  of- 
tciiest  fought  with  the  wtaponh  of  war.  Jousts 
were  of  two  kinds  —  tlie  ini'tte  a  oulraucc  or 
mortal  combat,  UbualU'  fought  between  two 
rcprcsiiiiatives  of  different  nations,  and  the 
joule  d  plaisance,  the  joust  of  peace  which 
sometimes  took  place  at  the  end  of  a  touma* 
meat,  but  which  seems  oltener  to  have  been  a 
prearranged  contest  in  the  nature  of  a  duel. 
Later,  \%liilc  jousts  still  retained  the  aspect  of 
a  single  comt>at  !o  decide  some  question  of 
importance,  they  lost  their  vicious  nature  and 
blood  was  rarely  spilled.  The  passage  of  arms 
was  a  favorite  practice  of  roving  knights,  a 
party  of  whom  would  assemble  at  some  place 
and  suspend,  each,  several  shields  of  different 
colors,  offering  combat  to  any  knight  who 
presented  himself.  The  acceptor  of  the  chal- 
lenge stnick  the  shield  of  the  knight  whom 
he  wishe  d  to  engage  and  the  color  and  variety 
of  the  shield  winch  he  struck  deli  rniini d  the 
nature  of  the  combat  and  the  jirnis  to  he  eni- 
I^oyed. 

The  tournament  languished  with  the  decline 
of  chivalry,  after  the  l5th  century.  The  death 

of  Henry  II,  who  was  accidentally  killed  in  a 
tilting  contest,  had  much  to  do  with  hastening 
its  abolition,  hut  it  is  probable  that  the  i  hant'^- 
in  the  modes  of  warfare  and  the  critical  temper 
engendered  by  the  re\i\a!  of  learning  were 
more  nearly  the  causes  of  their  abandonment. 
The  word  tournament  survives  in  modem  con- 
tests in  chess  and  checker  play,  tennis  and  other 
games.  The  contestants  are  entered,  often  clasd- 
ficd  as  to  their  ability  and  paired  off  for  indi- 
vidual play  until  every  player  has  met  every 
other  player  in  the  lournameni,  The  otic  with 
the  highest  pcrcetilage  of  wins  is  thi  n  declared 
the  victor  and  receives  the  first  prize.  (\i:i-ult 
Leon  Gauthier's  'La  Chcvalcrie';  Hallam's 
<  Middle  Ages>  and  Viollet-le-Duc's  'Diction- 
naire  du  Mobilier. * 

TOURNIQUET,  a  contrivance  for  com- 
pressing a  blood-vessel  to  stop  the  flow  of  blood 
•  ill  amputations  and  in  dangerous  hemorrhage 
from  wotmds  and  to  control  the  circulation 
throoslt  an  •aneurism.  It  is  believed  to  have 
been  first  used  in  Prance  by  Morel  (1674).  As 
used  by  this  surgeon  in  ampin  ifioiis  of  jim'>^ 
it  consisted  of  a  stick  p.i.ssed  beneath  a  liamla^-e 
twisted  so  that  the  tight  kimt  v.diild  exert 
especial  pressure  on  the  principal  lilec(Hng  vi  s- 
sci,  the  rest  of  the  bandage  compressing  the 
Other  vessels  of  the  limb  sufTicicntly.  At  the 
present  &ne  sndi  a  tourniquet  is  known  as  an 
cmetBenty  toomiquet,  which  may  also  consist 
of  anvdimg  tied  around  the  part  above  the 
wouna  in  case  of  arterial  hi  morrhago  (below, 
in  case  of  venous  hemorrhaire)  and  twisied  by 
means  of  a  stick  or  anything  convenient  Com- 
pression is  increased  by  placing  a  pad  over 
the  main  artery.  Compression  of  a  bleeding 
vessel  with  the  thumb  or  finger  is  of  service 
vAten  a  tourniquet  cannot  be  obtained.  Tonmi- 
imets  are  of  various  kinds  and  are  named  prin- 
apafly  from  their  inventors.  Du  Puvtren's 
tourniquet  consists  of  a  scmi-circtilar  piece  of 
metal  with  a  head  at  one  end  and  is  used  to 
compress  the  abdomimil  aorta;  Emurcfa's  con- 
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sists  of  a  piece  of  flat  rubber  tubing  to  be 
wound  about  the  upper  part  of  a  limb,  after  the 
blood  has  been  driven  out  of  the  limb  by  an 
elastic  bandage  or  to  be  used  by  itself  in  com- 
pression of  the  iliac  arteries,  the  abdominal 
aorta,  etc.  The  field  tourni(|uet,  resembling 
Petit's  spiral  tourniquet,  is  a  padded  strap  to 
be  buckled  on  and  pressed  down  by  a  screw 
upon  an  artery.  With  the  horseshoe  tourniquet, 
named  from  its  shape,  pressure  is  exerted  at 
two  points.  The  provisional  tourni(]uet  is  one 
appUed  loosdy,  to  be  tightened  in  case  o£ 
necessity. 

TOURO,  too'ro,  Jadah,  American  phi- 
lanthropist: b.  Newport,  R.  I.,  16  June  1/75;  * 
d.  New  Orleans,  La.,  18  Jan.  18.S4.  He  was  the 
son  of  Rev.  Isaac  Touro^  who  in  1762  was 
chosen  rabbi  of  the  Jewish  congregation  of 
Newport,  R.  1.  The  son  removed  to  Boston, 
Mass.,  where  he  engaged  in  business  with  his 
uncle,  Moses  Hays,  in  whose  employ  he  sailed 
to  the  Medilerraiicari  in  17''S  as  supercaigo. 
Ii;  1S02  he  settled  in  New  Orleans,  where  he 
became  a  wealthy  merchant.  He  displayed  his 
patriotism  in  the  War  of  1812  by  enlisting  as  a 
volunteer  in  General  Jackson's  army  ami  was 
severely  wounded  at  the  battle  of  New  Orleans. 
The  range  of  his  benevolence  was  very  broad ; 
families  and  individuals,  churches  and  'syna- 
gogues alike  were  enriched  by  him.  Toward 
the  erection  of  the  Bunker  Hill  Monument  he 
gave  $10,000. 

TOURS,  toor.  Berthold,  Dutch  composer: 
b.  Ko:Ki<!am,  Holland,  17  Dec.  1S3S;  d.  Lon- 
don, 11  March  1897.  He  Studied  at  Leipsig  and 
Brussels  and  going  to  London  in  1861  became 

musical  editor  to  .Novello,  Ewer  and  Company, 
1878.  His  productions  were  priiicipallv  religious 
in  character  and  his  'Scixice  in  I",'  '  Fiic-sing, 
Glory',  Wisdom  and  Thanks'  and  'O  Sa\iiig 
Victim,'  were  especially  favorites.  As  a  church 
composer  he  rciireseiued,  with  Slaincr  and 
Uarnliy,  a  new  pliasc  of  English  Church  miU^C 
which  comprehends  the  introduction  of  new 
dramatic  and  melodic  elements  for  whidi  the 
entire  school  is  probably  indebted  to  BL  Gou- 
nod. 

TOURS,  France,  capital  of  the  department 
of  Indre-et-Loire^  on  the  left  hank  of  the  Loire, 
at  the  confluence  of  the  Cher.  1.10  miles  south- 

v.xsl  of  Paris.  The  principal  <rHraiice  to  the 
city  is  by  a  niaKnir.i  ent  bridee  across  the  Loire, 
1,42.^  feet  lotig.  The  banks  of  the  ri\(  r  are 
enclosed  hy  a  quay,  lined  with  handsome  houses 
and  finely-planted  promenades.  Great  part  of 
the  town  is  new  and  many  of  the  streets  arc 
spacious  and  elegant;  but  the  older  quarters 
are  inferior.  The  principal  edifice  is  th^  caihe- 
draL  Its  west  front  consists  of  three  lofty- 
flamboyant  portals  surmoui.ud  l.y  a  window 
of  astonishing  dimensions  .md  flanked  by  two 
domed  lowers,  205  feet  high.  The  interior,  of 
the  purest  (iolhic,  and  lighted  by  beautifully 
stained  glass,  is  256  feet  in  length  and  S'S  feet 
in  height  Two  towers  form  conspicuous  ob- 
jects irom  every  part  <>f  ilie  town;  one  called 
the  tower  of  Saint  Martin  or  Horloge,  from 
containinsr  the  principal  clock;  the  other  the 
tower  of  Charlemagtie,  fiocause  his  queen,  I.uit- 
garde,  was  Iiuried  below  it.  and  both  retnnrk- 
.d.Ie  as  the  only  relics  which  the  Revolution  of 
I79v1  have  left  of  the  vast  cathedral  of  Saint 
Martin  of  Tours,  after  it  had  flourished  for 
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12  centuries.  The  arcliicpi-.ci>pal  palace  i>  rc- 
gardid  as  one  of  the  most  liandst)mc  in  the 
kingdom.  It  is  the  scat  of  r  college,  has  other 
exci-lleiit  educational  institutions  aixl  a  lil>rary 
of  175,000  volumes.  The  manufactures  consist 
of  silk  stuffs,  ril)l»ons.  cloth,  serge,  ru^s,  chemi- 
cals and  leather,  besides  steel  and  inmwqrlu 
and  pottery,  ana  the  trad«  is  in  com,  wine, 
brandy,  dried  fniits.  vv.ix.  hemp,  wool.  etc. 
Tours  early  ai"<|iiircd  consider. iMe  iiiipoitance 
and  iiruli  r  ilif  Romans  was  known  I'v  the  name 
of  r.T>aro(ltiiuini.  It  was  from  the  Kates  <•{ 
Tour>  Oiai  Charles  Martcl  (q  \  )  (lro\f  l»ack 
the  Moslem  invasion  of  Europe  in  732.  In 
.  modern  times  it  hccame  famous  for  its  silk 
manufactures  and  had  so  extended  as  to  have 
a  population  of  80,000,  when  the  revocation  of 
the  .Edict  of  Nantes  deprived  it  of  nearly  half 
its  inhabitants  and  almost  all  its  industr>'  and 
itnicied  a  Mmw  o:i  its  prospcrits  fiom  which 
i(  has  scarci  lv  i ic< iMrcd  l)uIln^.:  tht  Fratico- 
Citrni.iii  War  Tours  was  made  the  s.ai  of  the 
govenmieni  tklcgaiioii  during  the  siege  of  I'aris, 
12  Sept.  1870.  The  delegation  removed  to  Bor- 
deaux on  10  December.  Tours  surrendered  to 
fbc  Germans  21  Dec.  187D.  Pop.  73.398. 

TOURVILLE,  tnor  vfl,  Anne  Hilarion  dc 
Cotentin,    Coi  s  r  French    naval  orticert 

b.  Tourville,  dep.'irtmi  iii  of  La  Manche,  24  >Jov. 
\M2.  d.  Paris,  2H  May  1701.  He  entered  the 
navy  in  Wf),  became  a  captain  in  1667,  par- 
ticipated in  the  battle  of  .\trosla  in  1676,  and  in 
command  of  the  vanguard  at  the  battle  of 
Palermo  in  1677  be  destro>xd  12  of  the  enemy's 
ships.  He  was  appointed  lientenant-geaeral  of 
marine  in  1680,  commanded  several  expeditions 
against  the  North  African  pirates  in  1682-88, 
1'tcame  vice-admiral  in  Uv^"*?  and  in  KAI  was  in 
Command  of  tlie  flcrt  which  siipportcil  James 
II  of  F.ngland  He  dcfiatid  a  Diitch-Knglish 
fleet  off  the  Kle  of  W  ight  in  that  year,  but  in 
16^2  was  ordered,  lo  attack  a  superior  fli  <  i  olT 
Cape  La  Hogue,  in  order  to  facilitate  the  land- 
ing of  the  Jacobites,  and  was  defeated.  He  «-as 
created  marshal  of  France  in  1693  and  in  that 
year  he  captured  and  destroyed  a  Dutch-&iK- 
lish  fleet  oflF  Cane  Saint  \'incent.  .\\  the  out- 
break of  the  \\  ar  of  the  Spanish  Succession 
111-  \\;is  ,ipp<  lir.i,  (1  commander-in-chief  of  the 
Ci'ml'iii'd  ii.i\al  forces  of  I'rancc  and  Spain, 
bnl  ilu  li  shorliv  afier. 

TOUSSAINT,  Anae  Louisa  Ocertraida, 

Dutch  no\-efistr  b.  Alkmaar.  1812;  d.  1886. 

She  lived  at  The  Hapiie  after  her  marriage  to 
till-  architectural  painter,  Jan  Hosboom,  in  1S5I 
.I'  d  f'oc. ime  noted  for  her  fif>\el';,  isprcially  h<r 
hi^'ririr.d  works  He  'Het  hnis  I,ancrnes'<e' 
flMl;  lOth  ed.,  IHS')  was  iransl.itrd  into  sev- 
eral laii^uacc;  ajid  her  I.cici  sti  r  trilog>-  became 
famous  H-  r  works  were  colli  cted  in  25  vol- 
umes. Consult  Ten  Brink,  Jan,  *Life  of  Anne 
T..nni<(a    Geerinti^   Tonssaint*  (Amsterdam 

TOUSSAINT.  loo  s.^ii,  Francois  Domin- 
ique, called  I  ,'Oi  \ f  t  Ki .  loo- vi  r-tnr.  Haitian 
soldier  and  lilKrator;  b.  I74s^;  d  l"ort  dc  J'>iix, 
near  nesan«;on,  France,  27  April  Wl^  He 
wa<  a  full-blooded  negro  and  was  Ixirn  a  slave. 
When  the  in»urrecli«»n  of  the  blacks  1  ruke 
out  in  1791  Toussaint  look  Mrvice  in  ihcir 
amiv.  but  not  till  he  had  a^sintcd  his  master 
to  «-si  He  riisc  (]ni' kl'>  in  tin-  arm),  '  l  itiL.' 

made  in  1795  a  general  of  brigade.    In  this 


-TO WANDA 

position   he   displayed   much   militarj    a>  well 
as  political  ability  and  rendered  \alua'>ic  serv- 
ices to  the  French  republic  again>i  :he  Bntuh 
triops  which  had  been  landed  on  the  Lslao^ 
In  1797  the  French  govenunent  made  him  scs> 
eral  of  division  and  subsequently  gcnenJ^n* 
chief  of  the  troops  in  Santo  Dominao^  and  m 
mch  he  signed  the  convention  wim  Gcnefii 
Maitland  for  the  evacuation  of  the  island  by 
the   British.    He  now  assumed  su\crcigii  ao- 
thorit>-,  liut  it  was  only  alui  a  severe  stru^igk 
ai:ainst  insurrectionary  movements  thai  he  wa* 
able  firmly  to  cstahhsh  his  p<.>ition     In  1801, 
on  the  submission  of  the  Spanish  forts,  he  WM 
completely  master  of  the  island.    He  mam 
framed  a  constitution  by  which  he  was 
pointed  president  for  He  of  the  rcpuliSc  of 
Haiti,  with  the  right  to  name  his  successor. 
He  was  simple  and  abstemious  in  his  own 
habits,  but  affected  t.;rcat   ni,i^'tiit"iceiicc  in  hii 
surroundings    and    exacted    a    rigorous  court 
etiquette.  His  character  has  been  highly  lauded 
by  Wordsworth  in  a  poem  and  by   W  endcU 
Phillips,  who  made  him  the  subject  of  one  of 
his  lectures.   He  ruled  with  wisdom  and  ja^ 
tice.  Recognizing  the  failings  of  roost  of  Us 
own  nee  he  chose  as  his  council  white  men 
with  one  excepttoo.  By  his  vigorons  fovero- 
ment  the  commerce  as  well  as  the  acnctilrure 
of  the  island  lictjan  to  revive    .\fur  the  I'ea.-e 
of  Amiens  Napoleon  sc»it  a  powertiil  rxpcii- 
tion  under  his  brother-in-law,  l.eclerc,  to  suH- 
due  Toussaint,  who  after  a  stru^igle  was  forced 
to  surrender  and  on  his  oath  of  fidelity  was 
permitted  to  retire  to  his  estate.  He  was  after- 
ward detected  conspiring  against  the  French 
and  being  seized  by  a  somewhat  tuiwotihy 
stratagem,  was  sent  to  France,  where  he  died 
in  prison.  At  the  time  a  suspicion  of  poisoning 
was  Keneral.  but  there  is  no  evidence  to  sup- 
port it     Consult  his  'Menioires'  (1R.\3);  the 
lives  hv  Saint-Rcmy   (1850),  Grajs:Tion-I..-»ce>«.;c 
(1877)  and  Sch  elcher  (1889);  Mosscll.  *  Tous- 
saint  L'Ouverture,   the   HcfO  of  SaotO  Oo> 
minno'    1 1     kport  18%). 

TOWAKONI,  a  sul>-tribc  of  the  Widutns. 
of  the  Laddoan  lin^:uistic  stock  of  North  .\mer- 
icaii  Indians,  who  in  1719  were  fuund  on  •J»c 
Cimarron,  near  its  junction  with  the  .\rkan»as. 
in  the  present  Creek  Nation,  Indian  Territocy. 
Later  tluv  were  on  the  Braaos  and  Tfiniiy 
livers  of  Texas  and  in  1822  were  reported  lo 
number  1,2001  They  made  thdr  first  treaty  with 
the  United  States  in  18.17,  In  18*1  they  vicre 
said  to  hav  c  numl>ereil  500  and  to  have  rcsii!rJ 
on  the  Pecati  branch  of  the  Colorado  Rucr  i 
Texas,  but  by  18?0  their  population  was  re- 
ported at  140  and  tluir  home  on  ihr  I'ppiir 
Draios.  They  arc  now  with  the  Wichitas  oo  a 
reservation  m  Oklahoma,  where  they  oumht* 
about  130. 

TOWANDA.    tS-win'da.    Pa.,  boroodk 

county-seat  of  Bradford  Couii'v,  on  the  Sa»- 
cjnehanna  River  and  on  the  I,fhich  \'al'c» 
Railroad,  about  50  miles  north  b>  \%c*t  of 
Scranton  It  is  in  an  agricuhiiral  and  stock- 
rai«'inK  region  and  is  the  commercial  and  it^ 
dusirial  centre  f(>r  a  lark;e  portion  of  thecotmtry 
The  chief  industrial  esiablislimcnts  are  planing* 

mills,  furniture  factories,  wagon  «n4  oirntce 
works,  a  large  tov  factory,  a  piano  faetory. 

foundries  and  macnine  shops  Tnc  water  sijp- 
ply  come>  from  springs  16  miles  from  the 
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Icroii^-h.  The  c*lucatioiial  instttiitioiis  arc  Sus- 

?uchaiina  Collegiate  Institute  ( Prcshytorian), 
ounded  in  1850,  a  high  school,  pnt'lir  aiul  parish 
schools,  a  hiRh  school  library  containing  about 
5,000  volumes  and  a  coUcRe  library.  The  two 
national  banks  have  a  oombined  capital  ot  over 

$3oo.ooa  Pop.  5.ooa 

TOWER,  Charlemanie,  American  diplo- 
matist: b.  Philadelphia,  17  April  1848.  He  was 
graduated  at  Harvard  in  1872  and  spent  four 
years  in  study  and  travel  tn  Europe  and  the 
East,  jpart  of  whtdi  time  he  was  attach^  to  the 
American  legation  at  Mriflrid  under  Daniel  E. 
Sickles.  Minister  to  Spain.  Aiu-i  his  return  he 
was  admitted  to  the  bar  in  1878  and  in  1882 
removed  to  Duluth,  Minn  ,  where  he  was  ccm- 
ncctc-fl  with  large  railroad  ami  mining  inti-roi^. 
In  1887  he  settled  in  Philadelphia  and  m  1891 
relinquished  active  business  affairs  and  gave 
his  attention  to  historical  studies.  He  became 
president  of  the  department  of  archaeolofn^  and 
palaeontology  at  the  University  of  Pennsyl- 
vania. In  1897  he  was  appoimtd  United  States 
Minister  lu  Austria- Hungary-;  during  IS^'^-TXIJ 
he  was  Ainhassador  to  Russia,  and  in  the  latter 
year  liccamc  Arnl'assador  to  (jcrmaiiy,  retiring 
in  1908.  He  pul  lishcd  a  'Catalogue  of  a  Col- 
lection of  American  Colonial  Laws*  (1890); 
*The  Marquis  dc  Lafayette  in  the  American 
Revolution*  (1895) ;  <  Essays  Poficical  and  His- 
torical' (1914). 

TOWER,  Zealous  Bates,  American  soldier: 
b.  Cohasset,  Mass..  12  Jan.  1819;  d.  there,  21 
March  1900.  He  was  graduated  from  VVest 
Point  in  1841  and  was  appointed  second  lieu- 
tenant of  enKinccrs  the  same  year.  He  was 
employed  in  thL-  construciion  of  the  defenses 
of  H.ampton  Kuad.>  in  1843-46  and  served  with 
distinction  in  the  Mexican  War.  _  Promoted 
major  in  August  1861,  he  fought  in  the  first 
battle  of  Bull  Run  and  for  bravery  in  the  sec- 
ond battle  of  Bull  Run  was  brevetted  major- 
reneral.  He  became  lieutenant-colonel  in  1865 
and  colonel  in  1874,  and  was  retired  in  188J. 

TOWER,  m  architecture,  a  structure  more 
or  less  lofty,  of  varird  form  or  plan,  whether 
standing  alone  or  foimiiic  a  part  of  a  church, 
castle  or  other  building,  but  essentially  hi;^  as 
regards  its  surroundings.  In  ancient  times 
I.  wcrs  were  erertrd  as  memorials  to  the  dead, 
tor  purposes  of  defense  and  as  religious  monu- 
niciits.  Media-val  castles  nsually  had  mu-  or 
more  towers,  serving  for  observation  and  also 
adding  to  the  sightliness  of  the  structure.  The 
walls  <l£  ancient  fortifications  ttsually  bore 
towers  at  intervals  for  commanding  the  vicin- 
ity, from  which  defenders  might  more  easily 
shoot  arrows  at  besiegers.  When  a  tower  is 
very  long  and  slender  it  is  termed  a  spire,  as 
on  many  churches.  Numerous  little  tnwers  nn 
a  structure  arc  ii.imed  tnrrcts.  In  old  -tone 
structures,  as  the  Tower  of  London,  the  towers 
wt-  rc  apt  to  be  drcular.  As  Gothic  ardiiteettnre 
developed,  sqmre  and  rectangular  towers  were 
more  common.  In  Oriental  ardutectnre  there 
is  a  tendency  to  finish  a  tower  with  a  dome. 
In  modern  structures  towers  arc  mainly  for 
ornament  and  are  loratcrl  at  one  or  all  the 
four  corners  of  a  iiuildinvr.  or  rentrallv.  Among 
towers  are  inchidrd  the  mosqiu  s  of  the  Moham- 
niedans.  the  loftv  bell  towers  common  in  Rus- 
■BCMBt  fighOHMMes  ulonff  die  seacoasts  and 


the  rotind  towers  fti.v.')  of  India,  Ireland  and 
other  countries.  The  tower  ha^tion  of  mclta;- 
val  castles  contained  rofmis  and  cells,  (See 
Bastion ).  Water  towers  arc  similar  to  st.md 
pipes  (q.v.).  Sec  Gable  for  a  description  of 
bled  towers;  also  Campanile;  EifFEi.  Towek; 
sa;  ItoNtrHBHTS;  Paoqoa;  Tore. 
TOWER,  Round,  a  building  peculiar  to 
early  Qiristian  architecture,  of  slender  form 
and  iisnally  l  earin^;  a  conical  roof.  Windows 
arc  few  in  number  and  generally'  sma|l._^  The 
type  is  common  to  Ireland,  and  in  addition  to 
the  Irish  bee-hive  huts  lonns  its  only  distinc> 
tive  eonttitnltion  to  architecture  (see  iRCtANS, 
Architecture).  More  than  100  exist  in  Ire- 
land. A  few  examples  are  to  he  found  in 
Great  Britain  and  on  the  Continent,  point- 
ing to  the  time  of  the  invasion  of  the  Irish 
missionaries.  The  smallness  of  the  windows 
seems  to  make  it  improbable  that  the  towers 
were  used  for  I  ells  and  rather  points  to  (hdr 
empk>yment  for  defensive  purposes.  The  name 
is  given  to  remains  of  strttetures  of  American 
Indians  of  the  Pueblo  type.  Thcy  arc  found 
standing  in  isolation  or  in  connection  with 
walls  of  rectangular  form.  They  are  l  uilt  of 
roughly-dressed  stone  and  .some  are  interesting 
structvirallv  for  their  two  or  three  concentric 
walls,  with  the  two  outer  ones  connected  by 
tranavene  walls  on  radial  lines.  See  Insir 
AICH.X0L0CICAL  Remains  ;  Irish  Art. 

TOWER  BRIDGE,  London.  See  Bridge; 
paragraph     i  :        /^'ru/^cj;  also  LONBOM. 
TOWER  CLOCKS.   See  Cux:ks. 
TOWER  OF  LONDON.  See  London. 
TOWER  HUBIC.  See  Chimes. 

TOWER  OF  SILENCE.    This  name  is 

applied  to  structures  built  by  the  Parsees  for 
the  disposal  of  their  dead.  They  are  towers  — 
called  dakhmas  —  about  4^)  feet  high  and  with 
large  diameter.  .Somewhat  below  the  top  of 
the  wall  is  built  a  floor  of  iron  grating  and 
upon  this  the  hodics  of  the  dead  arc  placed  until 
by  exposure  to  the  elements  and  to  birds  of 
prey  the  flesh  is  entirely  removed  from  the 
bones  and  they  have  fallen  into  a  pit  below. 
There  are  evidences  that  tliey  were  carefully 
chained.  One  of  these  "towers  of  silence"  stands 
in  the  neighborhood  of  Bombay,  India.  It  is 
believed  that  their  primary  purpose  was  sani- 
tary;  to  ^vent  contamination  of  local  soil 
and  water. 

TOWER  OF  THE  WINDS.  Sec  Athfvs 

TOWHBB  BUNTING,  a  lat^e,  black, 
white  and  chestnut  bunting  of  the  American 

genus  Pipilo,  several  species  of  which  occur  in 
the  United  States.  Several  arc  confined  to  the 
southwest,  but  one  sptcits,  the  cluwink,  or 
prmmd-robin  (P.  crythrofithahnus)  is  numerous 
ill  summer  throughout  the  whole  of  the  e.isicrn 
half  of  the  country,  and  its  sharp,  metallic  call 
is  familiar  to  every  countryman.  In  spring  the 
male  has  a  delightful  song,  but  one  not  frc- 
qnently  heard  The  nest  of  the  towhee  is  made 
upon  the  ground  in  the  woods,  where  the  birds 
spend  most  of  their  time,  scratching  vigorously 
among  the  Icnvcs  for  tluir  foinl,  ;uid  its  five 
red-spotted  e^gs  are  clcerly  concealed  by  a 
domed  canopy  of  t\\ius  and  lea\cs  Consult 
Wilson,  Audubon  and  other  writers  on  Ameri* 
can  Mids. 
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TOWN  — TOWN  AND  TOWN  MEETINGS 


TOWN,  ItfaieL  Amerkao  architect;  b. 
Tbonii>soci,  OnuL.  1784;  d.  New  Haven.  Cbnn., 
13  June  1844.  With  Alexander  J.  Davis  he 
designed  the  old  Capitol  (since  razed)  at  New 
Haven,  tlic  city  hall  at  Hartford  and  the  State 
Capitols  at  Indiana  and  North  Carolina.  Town 
ilesiKTiied  churches  al  Hartford  and  New 
Haven  and  a  hrid^c  at  Richmond,  Va..  over 
the  James  River.  He  is  the  author  of  a  number 
of  books  on  architectural  and  other  subjects. 
His  tangle  Ubrarv  w  cm  in  part  to  Yale  Collie. 
He  was  mie  ot  the  original  members  of  Uic 
Academy  of  Design. 

TOWN  GOVERNMENT.  See  Municipal 
GovuiNMEiiTi  Town  anu  Town  Mssruics. 

.  TOWN  AND  TOWN  MBBTXNG8.  In 
Its  broadest  mea aing  the  word  town  denotes 
simply  a  eottection  or  houses  without  regard  to 

the  size  of  the  coMcciinn  ain!  \u'!iout  regard  to 
the  form  of  its  polaual  (>r^;,lI;l/,ilion.  In  this 
siiisc  a  h.inilct  withiiir  any  v,'Overnmcntal 
jK-vvirs  at  all  of  its  own  may  be  referred  to 
as  a  town  and  likewise  a  great  munidoality 
like  New  Y<irk  or  Londun  may  be  thus  desig- 
nated. In  some  of  the  Southern  and  Western 
Sutes  *town*  is  the  legal  designation  of  a 
municipal  corporation  whose  powers  are  greater 
than  those  of  a  village  and  smaller  than  those 
of  a  city.  In  the  New  England  States,  while 
the  word  town  is  often  used  in  a  loose  or  broad 
sense,  more  frequently  a  town  denote?*  a  minor 
civil  divi>ion  ( elsewhere  called  township)  which 
is  sometimes  wholly  rural,  sometimes  wholly 
urhan  and  sometimes  partly  rural  and  partly 
urban.  An  advertised  meeting  of  the  voters  of 
a  New  England  town  summoned  for  the  con- 
sideration of  local  business  is  called  a  town 
meeting: 

The  Pilgrim  F.Tther<;  who  '■v:]c<\  at  Ply- 
mouth (I(v20)  and  the  rtsniar.s  \\ho  settled 
(ItiJH  30)  at  Saleni  and  Bi^ston  lu-^jan  at  once 
to  develop  .1  s\stem  of  k>cal  government  They 
settled  in  compact  cnmmnniiics  aiul  i^.ive  the 
name  town  to  the  thickly  intiat>ited  portion  of  a 
grant  or  purchase.  The  or^anizatioa  of  the 
town  was  accompli  sited  through  the  agency  of  a 
town  meeting.  The  early  settlers  of  New  Eng- 
land were  equals  in  social  rank;  their  average 
of  inteliigence  was  high:  thrv  were  nearly 
critial  in  worthy  po^se^^n  .n<:  !\cspecting  mat- 
ters of  government,  thc\  \'.trc  intensely  dem- 
ocratic and  at  the  saiTic  time  itiu-tisely  theo- 
cratic. They  believed  that  the  state  should  be 
a  1*\  ot  (lod"  and  that  authority  in  spiritual 
and  icmponil  matters  should  fiow  from  a  com* 
mon  source.  Accordingly  Acir  town  awaiims 
were  religious  assemblages  actiiig  as  pore 
democracies,  except  In  Rhode  Island  where  the 
civil  authority  did  not  interfere  in  natters  of 
COtiscicnce.  The  meetings  in  colonies  where  the 
ihcocr.itic  priru  pie  prevailed  were  nsuiliv  held 
in  .1  <  hiin  h,  ami  all  the  male  church  nieJiilM.rs 
of  the  loNv  11  who  W'  Tc  ot  IcKal  age  could  at- 
tend and  take  part  in  the  discussions  and  vote 
up«in  any  question  that  might  arise.  The  town 
was  incorporated  an<l  its  boundaries  were  de- 
fined hy  the  colonial  legiriature.  It  was  tkai 
left  to  govern  itself  prettjr  much  in  its  own 
way,  providing,  of  course.  It  did  nothing  con- 
trary U>  the  bws  of  the  colony  \-  first,  while 
l»»cal  government  was  getting  UTi.lir  way.  town 
mei"tifH>  \Mrc  calletl  every  m^iilh  or  two  In 

Boston  in  l<x35  10  general  town  meetings  were 


held.  The  people  soon  found,  however,  that 
they  coiud  not  give  so  mndi  time  to  pobiac 

affairs  and  it  was  not  long  before  it  bccamt  the 
custom  to  summon  the  ti  wn  meeting  but  orxre 
in  the  year,  provision  being  made  for  cxlmj 
special  mcetinc>-  when  there  was  need.  Tht 
town  meetin^;•-  elected  such  officers  as  were  re- 
quired for  the  management  of  local  bu»aias 
and  made  such  by-laws  (town  laws)  as  co» 
mended  themselves  to  the  judgment  of  the  com- 
mttnity.   For  the  management  of  the  aff^rs  of 
the  town  during  the  intcrv.il  between  town 
meetings  a  board  of  townsmen,  usually  CiliciJ 
selectmen,  was  elected.   The  number  of  selerv 
men  in  the  earlier  towns  ranged  from  3  to  11 
These  ollicers  administered  the  finances  of  the 
town,  appointed  sundry  subordinate  officials,  kt 
out  contracts  for  puUSc  work  and  exercised  tack 
powers  as  were  necessary  to  secure  mid  mai»> 
tain  the  peace,  safety,  comfort  and  refipou 
conformity  of  the  people.  As  stewards  01  the 
people  they  gave  to  the  town  meeting  an  ac- 
count of  their  stev  ardvhip  in  the  form  of  is 
annual  report.     .'\  u<\\u  clerk,  who  acted  ai 
secretary  of  the  meetiiiv;  and  who  served  i> 
the  recording  ofTicer  of  the  town,  and  a  coo- 
stable,  whose  duties  broadly  speaking,  were 
those  of  a  peao  ofncer,  were  always  cfaosca. 
The  selectmen,  the  clerk  and  the  constable  wcrr 
the  constitutive  officers;  no  town  was  wiihom 
them.  Among  other  officers  elected  in  the  cariy 
town  meetings  may  be  mentioned  the  ti'hin.- 
man.  a  kind  of  Sunday  constable,  who  saw  thi* 
the  people  came  to  church  and  with  jox-'o:; 
wand  kept  them  awake  diinntr  the  sermon;  tSr 
fence- viewer,  who  supervised  the  erection 
boundary  fences  between  adjoining  owners  ,  me 
hog-reeve,  who  saw  that  rings  were  kept  m  the 
noses  of  swine  runniiw  at  fairge:  the  ficM- 
driver.  who  impounded  stray  eatde.  Repre- 
senutivcs  to  the  colonial  legislature  were  a!»o 
elected  in  town  meeting.   Besides  electing  tow? 
officers,  the  town  mcctint:  acted  as  a  legi*U:"'r 
for  all  matters  of  local  concern.    It  lesird  'he 
town  taxes;  it  passed  by-laws  relaiiOiC  1  the 
use  of  common  fields  and  pastures:  it  made 
assignments  01  lands  to  individnala.  it  pn>* 
vidcd  for  the  m3n.-igement  and  SUppOft  of  the 
schcvols.     In  all   New   England  coloirfes  Im 
Rhode  Island  it  regulated  and  controlled  al 
affairs  connected  with  the  church,  suhject  le 
the  siijK  iii.r  .oi  h  iritv  of  the  colonial  Irgiila- 
ture     .\'o  detail  ot  the  civil  or  religious  life  of 
the  comniunily  was  too  small  for  the  aitfPtion 
of  the  town  meeting.    It  prescribed  the  ana- 
ner  in  which  the  schoolmaster  shonM  or  the 
rod :  it  directed  the  arrangement  of  aents  in  the 
church;  it  4>ecified  the  hour  of  the  day  M 
which  the  woodman  shonld  hegin  lo  wield  his 
axe. 

Such  was  the  early  New  England  'omt 
meeting  Its  origin  is  traced  by  some  studeri'* 
of  political  science  to  the  An^l  -Saxon  tmnsnft 
and  10  the  still  earlier  Teutonic  mark.  Tar 
early  New  England  town  certain)>-  boe«  • 
strong  rcMmblanee  to  the  ancient  type  of  Tcn> 
tonic  local  govemroeni.  The  name  town  inci- 
reminds  us  of  the  Soxon  tun  fOld  Germji? 
7«n.  a  hedge >  :  the  selectman  reminds  ns  of  thr 
Saxon  (ii-rcfa  headman  (he  was  actualh  v  jIV! 
•he.Hlman**  in  Rhode  Island)  ;  the  tnv%  n  mrrt:?^ 
v.. I".,  in  nian\  I'arlicnLirs,  a  counterpart    -t  rtr 

Saaun  TimuMx/L   There  »  no  evidence,  hoa 
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ever,  that  the  New  England  settlers  consciously 
imiUtCd  any  existing  or  pre-existing  tvpc  of 
local  government  when  they  developed  their 
town  system.  They  brought  to  their  task  Eng- 
Ksh  iwlitical  instincts  and  EnRKsh  traditions 
and  availed  themselves  of  English  experience, 
but  the  tuvvn  as  an  institution,  both  in  its  or- 
ganization and  in  its  functions,  was  an  out- 
griiv  th  of  ihe  peculiar  social,  economic  and 
political  coiiilitious  which  prevailed  in  New 
EnKland  during  the  hrst  years  of  the  colonial 
period. 

The  town  oMeting  nrston  described  above 
bad  its  beginnings  in  tne  setdements  of  Plv- 

mouili.  Salem  and  Boston  and  was  adopted  by 
the  oflshoots  of  these  parent  towns.  When- 
ever the  population  of  a  grant  or  purchase  be- 
came suttlciiutly  large  to  support  a  church  and 
conduct  local  government  it  was  incorporated 
by  the  central  legislative  body  and  a  town 
meeting  was  called.  Thus  the  town  system  grew 
as  New  England  grew,  and  wau  soon  wesiy 
rooted  in  the  affections  of  die  people.   It  re- 
sulted in  a  society  that  was  as  purely  demo- 
cratic as  any  the  world  had  ever  seen.  During 
the  culunial  period  the  town  was  the  distinguish- 
ing feature  of  New  England  life,  and  when  the 
Revolution  came  the  little  democracies  proved 
to  be  powerful  aids  in  the  cause  of  liberty.  In 
the  town  meeting  it  cotdd  easily  be  learned  who 
were  loyal  and  who  were  not.  Through  the 
agency  of  the  town  oiganizatioii  military  stores 
were  secured  and  the  famous  minutemen  (q.v.) 
were  organized.    The  resolutions  of  numerous 
rown  mcetinjs's  voiced  in  the  plainest  manner 
possible  the  sentiment   for  independence  and 
ere  the  prerursors  of  the  Declaration  itself. 
.\nd  their  influence  in  great  public  affairs  con- 
tinued  after   the  Revolution.     "How  power- 
fully,* said  Thomas  Jefferson.  *did  we  feel  the 
energy  of  tids  organisation  [the  townl  in  the 
case  of  the  Embargo  (q.v.).   T  felt  the  founda- 
tions of  government  shaken  umlcr  my  feet  by 
!ic  N'l  w  f'ligland  townships.    There  was  not 
an  indiviihial  in  their  States  whose  body  was 
now  thro\vt\  with  all  its  momentum  into  action, 
and  although  the  whole  of  the  other  States 
was  known  to  be  in  favor  of  the  measure,  yet 
the  ofganization  of  this  selfish  community  en- 
abled It  to  overrule  the  Union.*    In  another 
place  the  great  Democrat  says:    "They  (New 
England  towns]  have  proved  themselves  the 
wisest  invention  ever  devised  by  the  wit  of 
man  for  the  perfect  exercise  of  self-govern- 
ment and  for  its  preservation. • 

In  its  essential  characteristics  town  govern- 
ment in  New  Eufl^and  has  not  changed  greatly 
since  the  days  of  the  early  settlers^  aeotpt  in 
its  religious  feature;  that  feature  entirdy  dis- 
appeared in  the  early  part  of  the  19th  century, 
when  the  separation  of  Church  and  Stale  was 
achieved.  Details  in  the  organization  and  in 
the  powers  of  the  town  ditTer  in  the  ditTercnt 
New  England  States,  yet  the  outlines  of  town 
government  in  all  these  States  are  practically 
identical  and  are  as  follows:  The  State  legis- 
lature defines  the  boundaries  o£  the  town,  in- 
corporates it,  and  confers  powers  upon  it.  As 
a  corporation,  the  town  can  sue  and  be  sued, 
and  can  acquire  and  hold  real  property.  A 
town  may  be  divided  by  the  legislature  into  two 
or  more  towns  or  can  be  united  with  and  made 
a  part  of  another  town.  The  public  affairs  of 
the  town  are  transacted  in  a  towq  ip^tiog 


which  meets  annually,  and  also  assembles  in 
special  meetings  which  may  l>e  called  from  time 
to  time.  The  meeting  is  held  in  the  town  hall 
or  in  some  other  hall  sufficiently  large  to  ac- 
commodate the  mass  of  voters.  When  the 
people  have  assembled,  the  town  clerk  calls  them 
to  order  and  states  the  purposes  for  which  the 
meetinis'  is  called.  \  moderator  (presiding 
olVicer)  is  then  chosen  and  business  proceeds 
according  to  parliamentary  rules.  .Ml  questions 
are  decided  by  a  majority  vote  of  the  legally 
qualified  voters  in  atteiuLuice.  Usually  diuens 
who  are  qualified  to  vote  for  a  govcraor  and 
for  memhers  of  the  State  legislature  are  also 

aualified  to  vote  in  town  meeting.  Here  is 
eraocracy  in  its  purest  form.  Voting  and  old, 
rich  and  poor,  the  obscure  and  the  prominent, 
are  present,  and  cver>'  citizen  may  not  only 
vote,  but,  if  he  chooses  to  do  so,  may  alsi>  bring 
the  full  force  of  his  character  and  influence  to 
bear  upon  the  deliberations  of  the  meetings. 
Routine  business  is  quickly  disposed  of,  but 
tlMwe  natters  which  happen  to  be  the  subject  of 
contention  are  generally  discussed  fully  and 
freely.  The  right  to  vote  on  local  taxation  and 
appropriations  is  in  some  States  reserved  to 
taxpayers.  The  finances  of  the  town  are 
watched  keenly,  and  if  there  has  been  misman- 
agement or  extravagance  durinj  the  past  year 
tbere  is  sure  to  be  a  meidksss  exposure  in  ^ 
town  meeting.  If  improvements  are  needed  or 
if  the  town  is  lagging  bdiind  its  neighbors  in 
progressiveness,  the  discussion  in  the  folkmoot 
is  likely  to  be  directed  toward  a  remedy.  At 
annual  town  meetings  the  following  things  are 
done:  (1)  The  rate  of  taxation  for  the  com- 
ing year  is  fixed.  Money  is  appropriated  for 
the  schools,  for  the  care  of  the  roads,  for  the 
support  of  the  poor,  for  th«  salaries  of  oflicers 
and  for  other  necessary  eaneuses.  Sometimes 
the  sdiools  are  managed  by  school  districts. 
When  this  is  the  case  each  district  elects  its 
own  officers  and  sometimes  also  makes  its  own 
levy,  but  the  town  meeting  or  town  council 
elects  the  school  superintendent.  (2)  By-laws 
arc  passed.  These  may  relate  to  such  matters 
as  infectious  diseases,  locations  of  sidewalks 
and  curbstones,  the  erection  of  buildings,  the 
regulation  of  the  speed  of  vehicles.  Many 
things  which  in  odier  places  are  done  by  a  body 
of  chosen  representatives  are  done  in  town 
meeting  by  the  people  themselves  acting  as 
legislators.  (J)  Town  oOiccrs  are  elected.  At 
the  head  of  these  stand  the  sekcinien,  or 
councilmen,  three  or  five  or  seven  in  number. 
These  are  the  executive  officers  of  the  town. 
They  si^crvise  the  construction  of  roads,  grant 
licenses,  care  foe  Ihe  poor,  abate  muaaec^ 
diedc  the  spread  of  contagions  tfiseases,  Hsten 
to  the  complaints  of  those  who  have  grievances 
of  a  public  nature,  select  jurymen,  canvass  the 
voting  list,  look  after  the  paupers  and  represent 
the  town  in  court  when  it  is  sued.  \Vhen  a 
specified  number  of  voters  sign  a  call  for  a 
special  town  meeting  it  is  the  duty  of  the  select- 
men to  place  on  the  town  post  a  warrant  which 
calls  the  meeting  and  states  the  purposes  for 
whidi  it  is  called.  After  the  selectmen,  the 
town  clerk  is  next  in  importance  and  usefulness. 
This  officer  calls  the  town  incctingN  to  order 
and  keeps  a  record  of  its  proceedings.  In  ad- 
dition, he  usually  keeps  a  rec(*rd  of  the  liirths, 
marriages  and  deaths  and  grants  certificates  >f 
marna^  and  the  real  estate  records  oi  the 
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town.  Town  :i^-c--ors  make  out  a  list  of  the 
taxpayers  of  ihe  luwn  and  place  an  estimate 
upon  the  value  of  their  property.  Sometinie- 
tbc  selectmen  <h?m^clvcs  act  as  assssors.  In 
addition  to  thv  i  iccrs  mentioned  the  town 
meeting  usually  elects  tax  collectors,  a  town 
treasurer,  town  sofidtor,  ov«r8««fS  of  the  poor, 
a  scho'jl  committee,  tru<itccs  of  the  town  library, 
constables  (peace  officers).  «urve>-ors  of  hiRn- 
ways,  fcncc-viewerf,  milk  inspectors  and  field- 
drivers,  or  it  refers  the  election  of  these  offi- 
cials to  the  town  council.  All  town  officers 
have  a  tenure  of  one  year.  The  list  of  ofTirers 
which  has  been  ijiven  is  not  complete,  yet  it  is 
long  enou^  to  show  that  in  ever>'  N*ew  Eng- 
land community  a  great  manv  people  must  lake 
a  liart  in  poblic  affairs.  Undoabttdiijr  it  is  tlus 
Seneral  particifMtion  in  the  Ini^iness  of  govern* 
mrm  that  makes  the  people  of  <?iii  part  of  our 
Union  such  a  wide-awake  and  pr  igressive  body 
of  ciiirens. 

In  all  the  New  England  States  ^ Massachu- 
setts exccptt'ii  ihe  town  is  the  iniit  tdr  rrp- 
rcsentation  in  at  least  the  lower  branches  of 
the  State  lesisiaiure.  Government  in  New 
England  is,  therefore,  bgr  towns  rather  than 
by  counties,  as  in  otiur  States.  The  town  has 
so  many  fmetioos  and  absorbs  so  much  local 
business  that  Ktt!e  i»  left  for  the  eoonty  to  do. 
Indeed  the  co'itir^  in  N'ew  England  exists  prin- 
cipally for  ju  ii  i  i:  p  irposes;  in  Rhode  Island 
it  exists  sold'  !■  i  r^  i  cial  purposes.  As  it 
to-day  so  it  ha*  alway*  been:  throusrhout  the 
whole  period  of  her  history  the  focus  of  \cw 
Enjfiand  life  has  been  the  town.  'Towns.* 
says  Joel  Parke,  "have  been  the  arterial  system 
of  Sew  England  through  which  has  circulated 
the  life-blood  which  has  invigorated,  snstained 
and  strengthened  her,  makinsj  her  expand  in 
her  relitrioiis.  social,  educational,  benevolent  and 
political  institutions."  The  people  dine  tena- 
ciously ff>  their  town  system.  Boston  did  not 
cl':i'  .'r  Ti  rn  I.  WH  tO  C-'\  v;i^''.  r rnnif  11!  -trinl 
182tJ  when,  with  a  votinK  population  oi  7.UIJU, 
she  found  thai  the  town  meeting  could  no  lonsrer 
act  as  a  delil>erative  body.  Yet  the  conditions 
of  population  in  recent  years  sometimes  make 
it  extremely  difBcult  to  administer  local  gov^ 
cmnent  on  the  town  plan.  People  are  mov- 
ine  frum  the  ■  iw 'r\  !o  the  city,  depleting 
some  towns  ai;il  nukinj^  others  too  large  to 
meet  in  mass  To\*-ns  in  N  ■  I'npland  var>-  in 
population  from  less  than  IW  souls  to  20.000 
.•\s  a  matter  of  experience  local  government  in 
New  England  is  changing  with  the  new  con- 
ditions. So  long  as  the  popolatiaiu  of  a  fdace 
ranains  below  lO.UQO  (the  population  of 
Aristotle's  ideal  city)  town  Rovemmcttt  is 
it*uallv  ecoTiomiral,  efficient  and  pure,  bot  when 
the  population  t-reatly  exceeds  that  number  the 
intcrrst  nf  rhe  citi/cns  in  local  matters  begins 
to  flap,  the  town  meeting  becomes  immanaee- 
aMe  and  the  town  government  j«  i-  !  "ger  of 
fallin>j  into  unworthy  band*.  The  remedy  is 
muoinpal  incorporation.  The  thickly  inhabited 
pan  of  the  town  secures  a  charter  and  becomes 
a  bnrovch  nr  village  or  otv  and  the  people  snr* 
fender  a  jgrl  of  the  public  business  to  cbnacn 
agents  xhit  chance,  however,  usually  does 
rot  rx'iiieiiish  town  tri'vernmenf  within  the 
lc>nn<hri<v.  ,,f  thr  new  municipalitv.  although 
it  d'^rs  take  fr.>m  it  manv  <if  fs  tormer  pnwrrs 

VVfaiic  town  government  in  its  pare  form 
U  found  only  in  New  England,  modiScations  of 


it  appear  in  thee  Western  f^tates  wbo*<  popo- 
lation  contains   i   >iron..'  admixture  oi  S*ew 
Kt  tjiand  emigr  iiv.-,  !;o' i\i|y  in   Micbtgan.  r 
linois,   Wisconsin,   Minnesota   and  Nebraska 
Each  of  these  States  has  provided  by  la«  fov 
a  system  of  local  gorenunent  wlndl  rcMosbtet 
more  or  less  closely  the  Kew  England 
In  Michigan,  for  example,  the  voters  ot  a 
township,  after  the>-  have  elected  their  Itci 
i^''>:^,  meet  in  ih^  ;if  •i-rr^*- ■-.  in  mass  for  "be 
transaction  of  rcr(.iiii  local  business.    .\t  ifc  * 
meeting  thc\  mnv  regulate  the  keeping  and  vij< 
of  g'!ni)i  >\v  dcr    the  licensing  of  dog^.  the  vi.-- 
cina':  ri  (  t  the  t;:habitant$ ;  they  may  order  ib« 
purchase  of  books  for  the  town  libfanr;  thfj 
may  under  certain  restrictions  and  wiinia  tet- 
tain  limits,  order  the  raising  of  moocy  bv  na^ 
tton.    In  Illinois,  in  those  towns  wiMl  laiv 
adopted  the  township  sj^stera,  there  is  a  »m:!ir 
meeting  of  the  voters  after  the  township 
cials  have  been  elected.   Here  we  have  rhe  :cte: 
at  least  of  the  tom-n.  mee'ire,  Nst  it  does  r 
appear  that  the  -^piyit  of  ho  \  .v  England  'r*^ 
vivifies  these  western   meetings.  Tcrarst^ 
government  in  the  West  has  always  been  tM 
cootimies  to  be  cmeniialhr  rcpresettatire.  A 
New  England  town  meeting  may  l»t  for  » 
day,  sometimes  for  two  days,  and  persOTal  i'- 
tendance  for  so  long  a  time  means  inorn^r:- 
ience  and  money  loss.    Representative  gr-vrrs- 
ment.   on   the  othpr  hand,   r'^^iircs  no 
';i.-nrl»-e     Hccau-r  f'wn  i;--\-cri:rr.f:tt  require*  ••• 
much  of  the  dtizen's  time  aiKl  burdeos  h-s 
with  such  gteat  responsibilitj-.  it  has  bctn  ea- 
tremdy  dimcuh  to  transplant  it   The  exaivc 
of  the  town  meeting  has  undoubtedly  bad  crcs' 
influence  upon  the  course  of  local  goremnf— 
in  all  parts  of  the  Union,  but  it  cannot  be  vni 
that  town  government,  either  in  spin:  rr  - 
form,  is  ^-^tr  rc     in  anv  State  outside  of  Vr» 
En.'.ri'l. 
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State*;  Parker.  'Origin^  Organiration  and  In- 
fluence of  the  Town  of  New  England' :  Beani 
*I-ocal    Government    in    Michigan  and 
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TOWNS,    Henry    Robinson.  .Amrricia 
manufacturer:  b.  Philadelphia,  Pa.,  M  Am 
1944.  He  attended  the  Umwnity  of  rtimsj^ 
vania  bot  left  school  to  become  a  dmfiamMi  « 

the  Port  Rtchmond  Tr*m  Work*-  In  IMS  br 
was  placed  it>  rlurge  of  government  ^ 
the  shops  and  I  ikt  in  1864  was  in  cbarvr  e' 
huildine  the  ef^"ni<'>  t  ^  tt  nr.  n  v  •*  la- 
important  work  tmnl  the  clo*r  oi  tb«  war  !■ 
the  course  of  time  he  took  a  special  ee^orv  r 
phvsics  at  the  Sorbonne.  Paris,  and  in  \^t^  H 
became  associated  witn  Linus  Yale  in  mak—^ 
his  famous  locks,  and  after  iW  tatter's  4nA 
was  president  of  the  corpocatkm  smftit  T^r 
l.atcr  he  became  chairman  of  the  Federal  Re- 
serve Bank  <<f  \ew  York  and  was  ct^nBer^. 
with  ftther  husil:^^-  in'm<ts.  He  is  the  aa'bf 
of  Towne  on  Cranes'  (IS&I)  and  nam«svv» 
Icchmcnl  pnpcrs. 
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TOWNS  SCIBNTIFIC  SCHOOL,  a  de- 

jartmcnt  of  the  University  of  Peaasylvania. 
See  Pennsylvania,  University  of. 

TOWNELEY,  Charles,  EngUsh  art  collec- 
tor: b.  Burnley,  Lancashire,  1737;  d.  Lon- 
don, 1805.  He  was  educated  at  Douai  College 

and  began  colUcting  art  objects  abroad  in  1768. 
He  made  frequent  trips  abroad  for  the  pur- 

Ejse  and  in  1791  was  made  a  trustee  of  the 
ritish  Museum.  His  collection  of  marbles, 
known  as  "The  Towneley  Marbles,"  together 
with  his  statuary,  medals  and  other  gems  of 
ancient  art,  was  bought  by  the  museum  after 
his  death.  Consult  ^lis,  ^The  Totwnel^  Gal- 
lery' (London  1846). 

TOWNELEY  MARBLES,  a  notable  col- 
lection of  (jreek  and  Roman  sculjmirc,  forming 
a  portion  of  the  gallery  of  antiquities  in  the 
British  Museum;  so  named  after  Charles 
Towneky,  by  whom  the  collection  was  made. 

TOWNSEND,  Charles  Elroy,  Amcrir.nn 
politician:  b.  Concord,  .Vluh.,  15  .Xng.  1H5().  He 
was  educated  at  the  Jackson  High  School  and 
at  the  University  of  Michigan,  and  was  ad- 
mitted to  the  bar  in  1895.  He  was  a  dclcj^ate  to 
the  Republican  National  Convention  in  1^  and 
served  on  the  State  Central  Committee  (1898- 
1902).  In  1903-11  he  was  elected  a  member  of 
Congress  from  the  second  Michigan  district, 
and  on  18  Jan.  1911  was  diosen  lotted  States 
Senator. 

TOWNSEND,  Charles  Haskins.  American 
soologist:  b.  Parnassus,  Pa..  29  Sept.  1859.  He 
was  educated  at  public  and  private  schools  and 

became  assistant  United  States  Fish  Commis- 
sioner in  charge  of  salmon  propagation  in  Cali- 
fornia in  1883.  He  remiiined  in  the  govern- 
ment service  in  various  positions  until  1902, 
when  he  was  made  director  of  the  Xew  York 
Aquarium,  a  position  which  he  still  holds.  He 
is  author  of  numerous  monograpbs'  relating  to 
fisheries,  fish  culture,  etc. 

TOWNSEND,  Edward  David,  American 
soblii  r:  b.  Boston,  Mass,  22  Aug.  1S17;  d. 
Washington.  D.  C,  11  May  190.1  He  was 
graduated  from  West  Point  iti  1S37,  virvtd  in 
Florida  1837-.^?^  and  on  the  Canadian  frontier  in 
1838-41;  was  promoted  captain  in  1848  and 
colonel  in  1861.  In  the  year  last  named  he  was 
made  dnef  of  staff  to  IJeat.-Gen.  Winfietd 
^cott.  In  March  1865  he  was  brevetted  major- 
gem  ral  United  Slates  army,  and  was  placed  on 
the  retired  list  in  1880.  He  pnhlished  'Cate- 
chism of  the  Bible  — The  Pentateuch'  (18.>9); 
'Catechism  of  the  Bible  — Judges  and  Kinds' 
(1862);  < Anecdotes  of  the  Civil  War  in  the 
United  States*  (1884). 

TOWNSEND.  Edward  Waterman.  Amer- 
ican author:  b  Cleveland,  Ohio,  10  Feb.  1855. 
He  was  for  some  years  on  the  staff  of  the  New 
York  Sun  and  in  18*>5  became  widciv  known  by 
his  'Chimmie  Fadden  and  Major  .Max.'  in 
which  a  typical  .Vew  York  bov  of  tin-  ron{j:her 
class  is  depictid.  Later  works  iiiclmlf  '  Chim- 
mie Fadden  Explains,  Major  Max  Expounds* 

(1895)  :   *A  Ihughter  of  the  Tenements* 

(1896)  ;  'I-.cs  and  Leaven'  (190.1);  <Re«ben 
Larkmcad'  ( |9(15)  ;  « Our  Constitution'  (1906); 
"Beaver  Creek  Farm>  (1907);  *The  ClimbinS 
Courvatelis'  (1909). 

TOWNSEND,  Ooorge  Alfred,  American 
journalist;  b.  Georgetown,  Del,  30  Jan.  1841; 
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d.  15  April  1914.    He  was  graduated  at  the 

Phil.idclphia  Hi^h  School  in  l.%()  and  entered 
journalism.  He  was  special  war  corre>pondeni 
of  the  New  York  Herald  and  World  m  18f)l- 
65,  afterward  engaged  as  a  lecturer,  and  in  1866- 
67  he  was  in  turope  as  special  correspondent 
in  the  Austro-Prussian  War  and  later  at  the 
Paris  Exposition.  For  many  years  after  1868 
he  was  an  editorial  writer  and  correspondent 
on  the  staff  of  the  CHiicago  Tribune,  and  his 
contnf  utir ms  to  thf  pre--,  niider  the  penname 
"Gath, '  li.ivc  been  widely  read.  His  publica- 
tions huIiiiJl  Campaik-ns  of  a  Non-Combatant* 
(ItiOoj;  'The  Real  Life  of  Abraham  Lincoln' 
(1867);  'Washington  Outside  and  Inside' 
(1871);  'Talcs  of  the  Chesapeake'  (1880); 
*The  Entailed  Hat'  (18S4);  'President  Crom- 
well' (1885);  'Mrs.  iUynoids  and  Hamiltoa* 
(1890);  'Columbus  in  Love*  (1892);  «Poemi 
of  Men  and  Fvents'  (1899);  <Pocms  of  the 
Delaware  Peninsula,'  etc. 

TOWNSBND,  Lawrence  American  diplo- 
mat: b.  Philadelpbia,  13  Aug.  1860.  He  was 
educated  at  the  Universitjr  of  Pennsylvania  and 

spent  some  six  years  in  Kuropi-  in  the  s'.ih1\'  of 
international  l.iw  and  the  hi>tory  of  diiilnmacy. 
He  was  first  secretary  ot  tlic  .\ineri>  an  bi^alion 
at  Vienna  1893-97,  Minister  to  Portugal  1897- 
99  and  Ifinister  to  Belgpum,  1899-1905. 

TOWNSEND,  Luther  Tracy,  American 

Methodist  clergyman:  b.  Orono,  Mc.,  27  Sept 
1838.  He  was  graduated  from  Dartmouth  in 
1859  and  from  Andovcr  Theological  Seminary 
in  1862,  scrvetl  in  the  Federal  army  during  a 
portion  of  the  Qvil  War.  and  in  1864  entued 
the  Methodist  ministry.  He  was  professor  of 
Hebrew  in  Bos'on  rnivcruty  1868-70  and  of 
practical  tluoiogy  ihcrc  1872-93.  He  has  since 
itecn  proiChbor  emeritus.  He  has  published 
among  many  other  works  'Credo'  (1869); 
'Bible  Theology  and  Modern  Thought'  (\m)  ; 
'Evolution  of  Creation'  (189*');  'God's  Good- 
ness and  Severity'  (1903)  ;  'God  and  the  Na- 
tion>  (1905) ;  <Doctrme  of  the  Trinity'  (1910) ; 
<Bible  Studies*  (1913)  ;  'God  and  War'  (1915) ; 
'Hell  Is  No  Nryili'  {Vn7). 

TOWNSEND,  Thomas  Seaman,  .\nu nran 
compiler:  b.  New  York  Gty,  27  Aug.  b^-'  d. 
there,  1908.  He  was  given  a  classical  educa- 
tion but  devoted  himself  to  commercial  life 

His  renown  rests  chiefly  on  a  compilation  of 
newspaper  clippings  relating  to  the  Civil  VVar 
which  tilb^  \2'n  large  vohmies  and  forms  a  mine 
of  information  for  the  historian  of  the  times 
from  1860  to  l'X)l.  The  collection  is  in  Cohim- 
bia  University  Library  and  is  entitled  the 
'Townsend  Library  of  National,  State  and  In- 
dividual (Zivil  War  Records.*  He  also  lec- 
tured and  gave  addresses  on  die  War  of  the 
Rebellion. 

TOWNSHEND,  town'zend,  Charles,  2d 

Viscount,  English  statesman :  h.  Rainham,  Nor- 
folk, 10  March  1674;  d.  there,  21  June  173& 
CNi  the  death  of  his  father,  the  first  viscount, - 
in  1687,  he  succee<Ied  to  the  peerage  and  took 

his  seat  as  a  Whig  in  the  House  of  Lords. 

1695.  He  was  <ine  of  the  commissioners  for 
arranging  the  Scotch  Union  (170<>),  was  joint 
plenipotentiary  with  Marlborough  in  the  confer- 
ence at  Cicrtruydenbiirg  (170')),  and  as  .Ambas- 
sador to  the  States-General  signi  d  the  Barrier 
Treaty  at  The  Hague,  29  OcU  1709.   He  was 
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censured  by  the  House  of  Commons  for  this 
acliun  and  declared  an  enemy  of  the  queen  and 
Idngdom.  He  accordingly  entered  into  corre- 
spondence wilh  ihe  elector  of  Hatm^er,  who,  oo 
his  accesuoo  AS  George  I.  apHu.j..i.J  Towti- 
sbend  Secretary  of  Sute,  1714.  lu  1717  he  was 
made  lord-Heutenant  of  Ireland:  was  again 
S< '  tcT  iry  ot'  State  from  1721  to  1730.  when  he 
rt.  iM  1  by  reason  ui  disputes  with  his  brolh- 
ii.  i      iiid  colleague,  Sir  Robert  Walpole. 

TOWNSHiMiD.  Cfaariet,  EngUsh  »ute»- 
nan:  b.  29  Auff.  1725;  d.  London,  4  Sept  1767. 

He  was  grandson  of  the  2d  viscount  To»n- 
shend,  was  educated  at  Leydcn  (probalily  also  at 
Oxford)  and  enx  rr<!  i  "ai  luiiiu  nt  in  1747.  The 
nrxt  yrar  he  received  a  niiiiur  otlicc  and  in  1754 
I  <  i.i:iii  Lord  of  the  Admiralty.  From  this  post 
be  rapidly  advanced  and  became  a  mptTi!>rf  of 
tiK  P^vy  Council  in  1737,  Secretary  at  \^  ar  in 
1761,  and  in  1766  Chancellor  of  ilic  Exchequer. 
Pitt's  entrance  into  the  House  of  Lords  and 
eventual  incapacity  through  ill  health  left 
Town&bend  virtually  at  the  head  of  the  govern- 
ment, and  he  defied  his  nominal  clii<.  :'  in  l.ir- 
iiig  the  right  of  the  East  India  l^uu3i>^uv  lu 
territorial  revenue  and  made  use  of  his  official 
position  to  secure  for  himself  a  large  share  in 
a  public  loan.  In  1767  he  was  deieulcd  on  his 
j>ropo>ition  for  a  land  tax.  On  13  May  he  in- 
troduced measures  dealing  with  the  .American 
colooicft,  virtually  reviving  the  principles  of  the 
Stamp  Act.  which  had  htely  been  repealed. 
The  American  Revolution  was  caused  by  the 
imposition  ol  taxes  which  he  proposed.  His 
reputation  as  an  orator  was  scarcely  sccon<l  to 
that  ot  Pitt  himself.  Of  his  qualities  Lecky 
has  written:  'Kxul>erant  animal  spirits,  a  bril- 
hant  and  ever  ready  wit,  boundless  f.i  i^^tv  of 
repartee,  a  clear,  rapid  and  spontat  on-  elo- 
quence, a  ftift  of  mimicry  which  ia  said  to  have 
been  not  inferior  to  that  of  Garrick  and  Foote, 
p-eat  charm  of  manner,  and  an  tmrivaled  skill 
in  adapting  himself  to  the  mootls  and  tempcts 
of  those  who  wt  r  .il">ii:  fiini,  b  li  made  him 
the  dfli>:ht  of  evc:y  ::rK  in  uiiuh  he  moved, 
the  spoilt  child  of  :li<  Il.  ii-i  ..i  Commor  ' 
Consult  Cobbctt,  *  Pai  itanu  inarv  Histoid  oi 
England  to  1.S03'  (180f>-20);  Fitzgerald. 
*  Charles  Townshcnd,  Utt  and  Statesman' 
(1«66). 

TOWNSHEND,  Sir  Charles  James.  Ca- 
nadian jurist  b  Amherst,  N'o\a  Srntia, 
22  M:ircn  1844.  He  was  rtlucated  at  King's 
Colb  K'e  an<l  became  a  noted  barrister.  He 
was  at  one  lime  a  nuinfK-r  of  the  law 
faculty  at  King**  College  and  practiced 
sucre^sfulty  at  Amherst,  was  a  paisne  judge 
0W7),  and  since  2  Nov.  IW  has  b«n  chief 
itiMte#>  of  Kova  Scotia  He  wa^  knipbfed 
Kv  Kini;  CM  nrire  in  I'M  I  H«-  was  cmiM-rva- 
livc  number  f>i  the  HfH)s'  ot  <^ommt>ns  ( 
^7  )  and  belli  (itber  p<isin<iiis  ot  honor  Amoiik; 
»,tber  jMjKi-  he  IS  the  author  ol  'A  History  of 
lilt  <'<'tHis  nt  Judicature  in  the  Province  of 

TOWNSHEND.  Charles  Vere  Ferrers. 

}'.ri'i-.h  •..ihluT  I.  ISTil  Mr  j..;rM()  tbv  arTiiy 
from  the  Kuyal  Jkt.iriiie-   in  .<n(!  v\.i-  a 

mn}oi-K<iirr,(l  in  1*^11  Hi-  b  e  u.i-  one  of 
(tin^unt  :><  livitv  and  in  the  Cicrat  War  he  com- 
ciMiicVd  lilt-  Mr>«i|H<l.imia  ranipaign  until  o>m- 
pellid  to  »u>itiidvr  ai  Kui-cl-Ajnara  fur  lack  of 


fooil  liter  .1  five  niunths'  siege  by  the  Turk> 
rrtvunialy  he  iiail  served  in  the  Sudan  aii<J 
Nile  expeibtions  (1884-85).  participated  m  the 
South  African  War  {Hm-l'MDi  and  wM  widi 
the  BrUish  army  in  India  (1907-09}. 

TOWNSHIP.  .  :L.^aI  iiiulur  civd  or  pohtical 
Jivisiuii  oi  ieuilui^>  HtUuu  a  County  in  iht 
United  States,  outside  oi  New  England  »khcrt 
tluy  are  termed  towoa.  Scc  Towv  A»a  Tomu 
Meetings. 

TOWN8LEY,  Clarettce  Page.  AmerScan 

army  otihcer:  b.  l>e  Kalb.  \  ^  ,  J4  Sepi  t'*^* 
He  was  educated  at  the  bO-^.l^m  .Vorraai 
."school,  Umon  CoMet»f  ( \S76)  and  the  I  'nii'd 
.^;.it.>  .Mi.nai  v  Ac.i.i' nu  (1881).  He  al«o  at- 
tended the  ooveromeat  Artillery-  and  Torpedo 
schools  and  waa  active  in  various  po>iiiotjv 
rcachiotf  the  superintendency  oi  the  United 
Stales  Slilitaiy  Academy  at  West  Poiat  (190- 
16)  and  bcina  appointed  commander  cuf  the 
30th  division.  National  Guard,  in  1^17. 

TOWNSVILLE,  Australia,  the  most  im- 
portant town  oi  nonhcrn  Queensland,  Au*- 
tralia,  situated  Ott  Cleveland  Hay  on  the  (joi 
coast.  It  has  a  number  of  fine  boildtfiflpi, 
eluding  a  new  cathedral,  a  new  ciMtoaMoitse. 
the  Supreme  Court  building  and  a  large  pn.voo 
The  chief  industrial  establishramts  are  an  iroo 
f..aiialr\,  an  ice  pjutit.  a  >'>aii  Mct-jr-i  .ir,  i  mea: 
paikis.^i  Itou.^cs.  '1  lu  K.'wri  h:i-  .i  ^.-loU  harbor, 
well  t'ortitiLd;  it  in  enn  :  >  u  railrtt»J 
to  Hughrnden  and  itic  chiei  omici  for  the 
products  of  northern  Queensland  The  irrca: 
Commonwealth  Bank  has  a  branch  here.  The 
exports  amount  to  nearly  $15,fMXIjQ|]0  annaaQr 
Tor-  i.'.s.^-' 

TOWSE.  John  Kankcn,  A::u  rican  dramatic 
critic:  li  .N  ii.iil.im.  Kngbiid,  2  Aiir;:  l!>4.-  He 
was  educated  at  Cambnage  Unucisiiy  and  came 
to  -New  York  in  1.S6V.  He  took  up  new»fw|>cr 
work  and  since  1674  has  been  dramatic  cn-.u- 
of  the  trrwiMo  Post.  Me  published  'Six:> 
Years  in  die  Theatre:  an  Okl  Critka  Mc- 
morie«»  (1913-16). 

TOXICOLOGY,  the  studv  of  poisons.  The 
word  j»oi>on  i>  ditticult  to  ckfinc,  shicc  m.»n> 
substances  which  in  minute  amounts  excTcuc 
no  harmful  action  on  the  body  nay  in  lar|te 
<mantities  produce  disastrous  effects  Th9 
again,  some  subMances  which  arc  hanalcm 
when  talmi  into  the  stomach,  as  water,  for  n»- 
stancc,  it  in]  ex  ted  intu  a  blood- ixsscl  pro-^c 
very  dangerous,  causing  death  at  time*  irenn 
the  de<trucuve  action  i>t  tin  »\,i;ir  m  ih< 
bluod-eeiU.  Moreover,  the  nu.»y  »iu»lies  ..t 
recent  year>  on  bacteria  and  other  low  fi»rtn* 
oi  lac  have  resulted  in  a  new  sencs  of  cnncrp- 
tioa»  renarding  the  poisonous  actions  of  the 
cumii.  iiiids  formed  by  thc.se  liodics ;  and  iUu 
tiui}ii.r,  certain  fernu  nl  perverted  metaboIi>4» 
of  the  human  body  r«:suU  m  the  producti<.iii  t^.f 
certain  products  \\hich.  retained  hv  the 
v..«tk  b.iinilul  elm  IS  (See  .'\  L^v>- in  toxic  »• 
<i<i\;  Ml  J  .Mkti.isM  I  Ii  .til  the  ditTcrent  factor, 
are  t.ik»n  iiuo  c»'i;sideration.  a  strictly  scictina.: 
til  luiiijt  II  (it  the  vM'iil  iK/isou  cannot  be  ifivm. 
Ill  tseneral  it  is  >:tid  that  a  poison  iv  any  vub- 
stance  which  bring)  about  a  rhangc  w  ihr 
miilecular  c<mp<>i»itioo  of  an  ar^a  or  «>npuML 
r;iu»ini(  its  funciiona  to  depart  very  distmci}> 
from  the  nurmat.  But  «hat  grade  aMikcalaf 
duturbaticc  ii  nccci^ar)'  to  make  a  <ttb»:ar,'c  a 
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poison,  or  how  far  from  the  nomial  must  be 
the  functional  alteration,  it  is  impossible  to  sav. 
Many  substances,  strychnine  for  example,  while 
bciiig  distinctly  poisonous  in  appreciable  dotes, 
are  very  useful  and  helpful  to  the  body  when 
gi\cti  in  small  arrmiims.  Infinitesimal  doses  of 
copper  sails  act  a^  prunouiu cd  poi>iins  on  cer- 
tain forms  of  lowly  organized  plant;,,  while  a 
higher  plant,  the  potato,  dues  not  suffer  from 
large  doses  used  as  a  9pny  to  kill  insect  or 
fungus-parasites. 

The  modern  conception  of  poisonous  action 
is  etsentially  a  pbystco^emical  one,  the  dis- 
tinction between  a  molecular  physical  action 
and  a  molecular  chemical  action  bcin^^  difficult 
to  make.  But  it  is  believed  that  for  praciically 
all  forms  of  poisons  a  distinct  alteration  in  the 
character  of  the  cells  of  the  body  takes  place, 
as  well  as  a  change  in  the  chemical  composition 
of  the  poisonous  substance.  It  is  impossible  at 
the  present  time  to  summarize  these  changes. 
It  is  xarcljr  tliat  tite  reaction  between  the  body- 
cell  and  the  poison  Is  purely  of  a  physical 
nature,  yet  this  very  frcr;uently  happens  in 
many  poisons  that  act  on  the  blood.  By  some 
of  the  poisons  —  ihc  anilines,  fur  example  — 
th-e  blood  underRoes  changes,  not  so  much  due 
to  new  chemical  compounds  formed,  as  to 
physical  changes  in  the  tension  of  the  blood- 
serum  and  the  Uood-corpuscles,  whereby  the 
blood-coloring  matters  stream  out  into  the 
^asma,  and  Ac  oxygen-carrying  function  of 
the  blood  is  lost.  Similar  types  of  poisoning 
result  from  some  of  the  metals,  and  the  poison 
of  the  cholera  organism  is  thought  to  act  in  a 
like  manner.  In  other  poisons  there  is  a 
direct  union  of  the  ions  of  the  poison  with 
some  constituents  in  the  cells  of  the  body,  mak- 
ing new  chemical  compounds,  and  thus  intcr- 
feriiw  with  the  nolecular  activities  of  the  cells. 

Von  Jaksch  has  divided  the  poisons  into 
two  classes:  the  cxopctunis  poi^!l!Is.  nr  those 
that  come  from  without  the  body,  and  cnicr  by 
way  of  the  skin,  the  lunps.  the  stomach  or  the 
intestines;  and  the  endogenous  intoxications 
that  result  from  channes  within  the  human 
bod^  through  disordered  metabolism.  Oc- 
casionally the  former  cla-s  may  cause  Sttdl 
chan^  in  the  body  that  death  results  from  an 
intoxication  of  the  second  variety.  Thus  a 
severe  irritant  to  the  kidneys,  such  as  canthar- 
ides,  may  cause  such  an  acute  inflammation 
of  that  organ  that  it  cannot  secrete  urine,  and 
the  patient  may  die  of  urncmic  puisonini;.  In 
much  the  same  manner  certain  bacteria  find  en- 
trance into  the  body  and  develop  poisons  both 
within  ttie  tissues  and  also  in  the  intestinal 
canal,  and  furthemore  provoke  putrefactive 
processes  in  the  food  in  the  intestinal  canaL 
This  brings  about  a  triple  form  of  poisoning, 
as  it  were. 

The  dilTcrcnt  t>i»es  of  poisoning  are  many. 
Thcv  cannot  all  be  given  in  the  space  here 
a\ailal)le.  but  the  symptoms  and  >;eneral  treat- 
ment of  a  few  of  the  more  ci>mnion  types  of 
poisoning  will -be  mentioned.  T'oisi  .nin^.;  jiy  the 
oiincral  acids,  nitric,  sulphuric,  hydrochloric,  is 
not  uncommon.  In  these  there  is  a  marked 
caustic  action,  with  intense  burning  pain  when 
taken  b>  ilic  mouth  The  lips  arc  stained  yel- 
low, black  or  white  respectively,  according  to 
the  acid  taken.  There  is  nausea,  vomiting  and 
diarrha^a,  with  all  the  symptoms  of  an  intense 
gastro-enteritis,  with  collapse,  pale  tace,  cold 


sweating  extremities,  small,  feeble  pulse,  rapid 
respiration;  and  the  patient  dies  in  intense 
agony.  Treatment  is  by  prompt  washing  out 
of  the  stomach  with  an  alkaline  solution,  soap^ 
washing  soda  or  other  mild  alkali  being  useful* 
Then  comes  the  use  of  heat,  of  mucilaginous 
drinks,  such  as  while  of  egg,  gum  arabic.  slip- 
pery elm,  olive  oil,  milk,  etc.  The  technical 
details  require  prompt  medical  attendance  as 
soon  as  the  washing  out  with  the  alkaline  solu- 
tion is  commenced. 

Oxalic  acid  is  frequently  swallowed  by  mis- 
take. Here  the  staining  is  usually  absent;  the 
gastro-enteritis  Is  marked  as  in  poisoning  with 
the  mineral  acids;  there  is  great  muscular  weak- 
ness and  twitching  of  the  muscles,  particularly 
about  the  face;  sometimes  there  are  convulsions 
and  further  symptoms  of  collapse  are  present. 
•  In  treatment  wash  out  stomadi  by  tube,  or  by 
drinking  large  quantities  of  water  with  lime  — 
teaspuonful  of  lime  to  quart  of  water — and 
stimulants.  Following  oxalic  poisoning  large 
quantities  of  water  should  be  tucen  for  a  wrac 
or  so  to  flush  the  surplus  oxaUtes  from  the 
kidneys. 

Poisoning  by  alkalis  is  infrequent.  Occa- 
sionallv  sodium  hydrate,  or  potassium  hydrate, 
is  swallowed.  Lime  is  also  taken  h_\'  accident; 
so  (rarely)  is  ammonia.  The  symptoms  are 
mudi  like  those  of  poisoning  by  the  mineral 
adds.  There  are  no  marked  discolorations, 
as  noted,  but  otherwise  the  symptoms  are  sim- 
ilar. Treatment  is  by  rapid  washing  of  stom- 
ach with  weak  acids,  vinegar  being  the  most 
convetiient,  and  by  demulcents,  as  in  acid- 
poisoning. 

The  halogen  compounds  are  very  markedly 
poisonous  as  gases,  notably  chlorine,  bromine, 
fluorine;  and  the  iodides  and  bromides  cause 
forms  of  chronic  poisoning  known  as  iodiam 
and  broraism  (q.v.). 

The  heavy  metals  as  such  arc  not  poisonous, 
but  their  soluble  compounds  arc  all  poisonous. 
They  vary  widely,  however,  in  strength.  In 
order,  from  the  strouKCst  to  the  we.ikest,  they 
arc  caustic  or  astringent;  severe  caustic  metal- 
lic ,salts  being,  in  order,  mecury,  tin,  silver, 
antimony,  copper,  zinc,  iron  and  aluminium. 
Bitt  m  poisoning  the  acid  part  of  the  salt  is  of 
iaqtortance.  From  strongest  to  weakest  these 
adds  run:  hydrocnloric,  nitric,  sulphuric,  phos- 
phoric, acetic,  citric,  tartaric.  If  a  caustic 
metal  is  combined  with  a  caustic  acid  the  re- 
sulting salt,  if  soluble,  is  a  very  powerful 
poison,  mercuric  chloride,  or  corrosive  sub- 
limate, being  an  illustration.  If  a  weak  metal 
like  iron  is  combined  with  a  strong  acid  the 
result  is  an  intermediate  poison  like  diloride  td 
iron;  when  a  weak  metu,  as  lead,  is  combbied 
with  a  weak  add.  as  acetic,  lead  acetate,  sugar 
of  lead,  a  weak  poison,  is  formed.  Thus  the 
strcnpth  of  a  trieiallic  salt  may  be  calculated 
from  the  comparative  positions  of  the  metallic 
and  acid  ions.  In  all  these  metallic  poisons 
albumen  compounds  arc  formed.  The  coagu- 
lum  varies  in  all  and  according  to  its  solubility 
or  insolubility  the  burning  of  the  poison  ts 
more  or  less  deep.  In  all  the  symptoms  are 
analogous;  there  is  severe  gastro-enteritis, 
with  symptoms  of  collapse.  The  treatment  is 
similar  in  all:  washing  of  iht  stomach,  white 
of  eggs,  milk.  dcmiilrvMits,  artificial  heat,  respi- 
ration and  afterward  careful  fccdine. 

Arsenic  and  phosphorus  are  poisons  that 
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give  very  similar  symptoms:  actitc  pastro-cn- 
teriiis,  with  nausea,  vomiting,  purging;  then 
some  grade  of  apparent  recovery,  to  DC  fol- 
lowed after  a  few  days  with  a  recrndesctMe  of 
the  gastro-enteritis  and  the  development  of 
secondary-  blood-vessel  changes,  which  may 
caii^c  mmutc  hemorrhages  in  any  part  uf  the 
body.  Then  follow  fatty  degeneration  and 
death.  The  cmumwnesi  form  of  salt  causing 
arsenic-pniMtimg  is  I'arjs  green;  while  rat- 
poison  and  matches  arc  responsible  for  most 
cases  of  i^osfiliorus  poisoning.  Treatment  of 
arsenic  poisoning  calls  for  prompt  washing  of 
the  stomach,  ttnall  doses  of  magnesia  and 
water  every  15  minutes  for  several  hours  and 
stimulant  supportives.  Phosphorus  can  usu- 
ally be  detected  by  the  odor.  There  should  be 
prompt  washing,  and  avold.iiice  of  oils,  although , 
castor-oil  may  help  in  getting  phosphorus  out 
of  the  intestinal  canal.  Authorities,  however, 
|>refer  the  saline  cathartics.  A  prompt  oxidiz- 
ing agent,  permanganate  of  potash  or  qydrogen 

r roxide,  should  be  ussd,  or  small  doses  (1  to 
grains),  diluted,  of  copper  sulphate. 
For  the  effects  of  poisoning  by  the  alcohols, 
see  AixoHOLisM.  Practically  all  of  the  an.xs- 
ihetics  (ether,  clilorotortn,  cthvl  clilundc,  c'.c  ) 
and  hypnotics  (chkiral,  paraidehydc,  tnuiial, 
sulphonal,  veronal,  etc.)  belong  to  the  alcohol 
group  (sec  A1.00HOL),  and  the  symptoms  are 
closely  allied. 

Phenols  form  a  distinct  ^roup  in  which  car- 
bolic acid,  creosote,  creolin,  lysol,  rcsorcin, 
pyrogallic  acid,  thymol,  ic^uaiacol,  naphthaline, 
s.ilol,  etc.,  belong.  Tin  \  cause  symptoms  closely 
resembling  one  another.  Carbolic  acid  may  be 
taken  as  the  t>pe.  This  causes  gastro-en- 
teritis,  with  severe  pain,  white  scar  oi  lips  and 
throat,  buzzing,  dizziness,  smoky  to  blacki-h 
uria^  pale,  bluish  face,  weak  heart,  quick 
breatning,  coma  and  sometimes  convulsions. 
Treatment  is  by  quick  washing  of  the  stomach. 
A  mixture  of  lime  and  sugar  of  syrupy  con* 
sistcncy,  Epsom  salt,  milk,  white  <  f  rtifs.  car- 
diac stimulants  and  artificial  respiration  arc  all 
valuable. 

Another  large  group  of  poisons,  the  anilines, 
includes  main-  of  the  moacrn  drugs,  such  as 
•cctanilid.  Closely  allied  are  different  aniline 
dveSb  Also  phenacettn.  antipyria  In  these  the 
aiaracterisllc  signs  of  poisoning  are  somewhat 
similar  to  those  seen  in  thi-  phenol  group,  but 
in  the  more  pronounced  ones  of  thi-  series  the 
main  changes  occur  in  the  blood.  There  is 
blueru-ss  of  the  skin  and  lips,  difficulty  in 
breathing,  sometimes  pinkish  to  purplish  urine, 
rapid  and  feeble  heart  action.  The  chief 
changes  are  due  to  a  partial  destruction  of  the 
red  bl'HHl-crlls.  In  phenacetin  the  blood  rarely 
di«-intei;raie<.  .is  in  antifcbrin  or  acctanilid; 
wherca«  in  antipyrin  there  i<  no  real  blood 
action.  The  treatment  nf  these  forms  is  by 
prompt  evacuation,  cardiac  stimulation,  oxyjcen 
and.  most  important  of  all,  artificial  respiration. 

Alkaloidal  poisons  (see  Alkaloips)  are  nu- 
merous The  commonest  forms  of  poisoning 
from  these,  ihe  mo^i  powerful  poisons,  are 
mf'fphinr  (opium.  laudanum,  parer<'ric). 
•trychnine  (mix  vomi.ii.  atropine  (!n!!a- 
dorii.i*.  cine  (roca),  aconitinc  (acotute) 
and  III' '  '"!<--  ( t'  1'  icco).  In  acute  opium  poiv)n- 
ing  the  cla^^lcal  symptoms  are  drowsiness, 
euma,  small  pin-point  pupils,  loss  of  pais,  slow 


breathing  (six  to  eight  to  a  minute),  moist 
skin,  dry  mouth,  rousing  with  more  or  lets 
active  consciousness  and  quick  relapse.  Tr«ai> 
meat  is  by  washing  the  stomadi  with  hot  strong 
tea  or  coffee,  by  month  or  by  rcctom,  and  by 
artificial  respiration.  Too  much  walking  of  the 
patient  about  is  not  di  ^iraMc. 

Strychnine  poisoning  causes  twitching  oi 
muscles,  cramps,  irregular  muscular  move- 
ments, ciiri\ uK-.ons  at  slightcs!  j.ir  or  touch, 
hxation  of  muscles  of  brcatiuug,  with  cyanostk 
Treatment  is  by  great  quiet,  alcdhol.  ddorv 
form  and  stimulants. 

Belladonna  poisoning  shows  wide-awake. 

restless  consciousness,  sometime,  ac':\c.  hiM 
delirium;  dry  niouth,  skin  In-t  ami  !h:».'ied. 
pupils  widely  dilated  ai  d  par.il\zcd  to  light 
acconiinodali<in,  rapid  itiMc  heart  ai  d  r^p.d 
respiration.  Treattncn;  i-,  Sy  pioiiipt  t  .  .it  uatior 
of  stomach,  sodium  bioniidc,  u;j;uni,  citlcir.c  or 
coffee. 

Another  group  of  glycoside  poisons  is  char* 
acteriied  by  a  great  simibrity  in  action.  Ifaay 

of  these  arc  used  in  medicine  and  some  were 
ii'ed  as  arrow -poisons  l^y  wild  natives.  Th:» 
isi  i  iip  contains  digitalin  ( iligitalis) .  stri.iphanihin 
(struphaiithus).  coiiv.illann  ( lil> -oI-ihc-vallc>  ». 
1  ryonin  (bryonia),  apoi.yiiin  (dogbane).  ol«.-ju>- 
drui  (oleander),  scillain  (squills),  etc  These 
are  all  heart  poisons.  They  first  quickoi  the 
heart,  then  slow  and  regulate  it,  hence  their  asc* 
fulness  in  many  heart  di&eases;  but  in  overdoses 
they  paralyze  the  heart  by  overstimulation.  As 
these  drugs^  rarely  cause  poisoning,  the  treat- 
ment is  omitted 

Tox  albumins  lorm  a  k;roup  of  special  char 
acter.  .iiid  all  arc  \cr\-  viobnl  S  'me  .ire  oi 
vcgetalilc  and  others  of  animal  ont:in  The 
niosi  imp*irtant  are  abrin  (in  jct^uirity-sceds ». 
ricin  (from  the  sced-coa;s  of  the  castor-<iil 
bean  —  frequentlv  causing  <!eath  in  childicB 
who  eat  the  whole  bean),  pbaliia  (in  poiaowMi 
mushrooms),  rattlesnake  pdson,  cobra  poisoa. 
helodenna  and  the  poison  of  lizards,  etc 

The  most  important  of  the  Uictcnal  toxms. 
some  of  which  might  be  classed  here,  arc  di^ 
cussed  under  their  respective  heads.  For  the 
endogenous  intoxications  see  the  arMclcs  .  " 
the  infectious  diseases,  cholera,  dipbtberu. 
tuberculosis,  pneumonia,  tetanus,  typhoid,  etc.: 
also  the  diseases  of  metabolism,  urana.  dia- 
betes. Basedow's  disease.  Addison's  diwfasr'- 
tbyroidism,  msrxocdema.  cretiniMn,  dc  Stt 
Toxins  and  Antitoxins. 
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TOXINS  AND  ANTITOXINS.  Mitchell 
and  Rcichart  (at  the  University  of  Pennsyl- 
vania) first  demonstrated  Uuit  the  poiaonoiu 
constituents  of  snake  venom  are  proteins,  or 
closely  related  bodies.  This  statement  did  not 
mcft  with  favor  in  Europe,  especially  in  Ger- 
many, at  the  time,  but  further  studies  have 
confirnu-d  it  .Ttid  it  is  now  a  well-established 
fart  th;it  >omt:  ot  the  most  powerful  p(tisons 
known  arc  proteins,  or  at  !ra<t  so  closely  asso- 
ciated with  proteins  that  al!  attempts  to  obtain 
them  free  from  proteins  up  to  the  present  time 
have  failed.  Such  bodies  have  been  found  in 
Mimal,  vegetable  and  bacterial  fife,  but  are 
limited  to  certain  genera  and  species.  In  1887 
Scwall  (at  the  University  of  MichiRan)  re- 
ported a  research  which  should  l-f  rcconlod  as 
the  first  step  in  the  disL"o\xTy  of  methods  of 
^^■^llrlll^:  inmiumt>  to  the  actioti  ot"  tht:--f  pro- 
tein poisons,  now  known  as  toxins.  Scwall 
Studied  the  effects  of  the  venom  of  the  rattle- 
snake on  pigeons.  Having  ascertained  the 
minimum  fatal  dose  of  this  poison  he  at  (hrst 
administered  If^s  than  this  quantity,  and,  by 
gradually  iiu  itaMn^;  the  dose,  cstabUshed  an 
immunitN  which  enabled  the  pigeons  to  hear 
without  apparent  harm  many  times  the  mini- 
mnm  fatal  (iiiantity.  That  this  invrstifrator  at 
the  time  appreciated  the  possible  bearing  and 
significance  on  protection  against  disease  of 
bis  results  is  shown  by  the  following  quotation 
from  hi.*  report  r  •This  wortc  was  undertaken 
with  the  hope  that  it  nii«;ht  form  a  worthy  con- 
trilnitioii  to  the  tlieor\'  of  proplulaxis.  I  have 
nssnmeiri  an  aiialoLrv  l.<  tw  e-  n  the  venom  of  the 
poiiioiiuus  serpent  and  the  ptomaine  produced 
under  the  influence  of  bacterial  organisms."  In 
1891  Ehrlich,  in  a  similar  manner,  succeeded  in 
establishing  in  animals  a  high  degree  of  im- 
munity against  two  of  the  most  potent  protein 
vej^table  poisons  known  —  ridn,  from  the 
castor  lean,  and  abrin,  from  the  jeqi:trity  bean. 
One  (s'ram  of  ricin  is  sufficient  to  kill  one  and 
one-half  ttnllion  (guinea  pigs,  and  tin  p.iunry  of 
abrin  ts  about  one-half  that  of  ncin.  Tu  tiioe 
poisons  immunity,  as  Ehrlich  demonstrated,  is 
easily  established  by  feeding  the  animals  by  the 
mouth  upon  small  and  gradually  augmented 
doses.  While  .these  vejsetable  pn>ducts  differ 
from  snake  venom  in  being  absorbable  from  the 
alimentary  canal,  fite  resemblance  in  potency 
and  in  the  production  of  immunity  is  striking. 
Moreover,  like  snake  \cnoms  tlu.-e  are  pro- 
tein poisons.  Ehrlich  made  two  imjHjrtant  ad- 
vances over  precedinpr  workers.  He  found  that 
immunity  produced  with  these  substances 
is  specific.  An  animal  immunised  to  ricin  has 
no  unmunity  to  abrin,  and  vice  versa.  It  was 
later  found  dwt  this  spedficity  holds  good  with 
all  poisons  of  this  cia-^s  In  the  secotid  place, 
Ehrlich  found  that  the  Mood  sernni  oi  the  im- 
munized anitTial  contains  the  immiini/ing  agent, 
and  that  transference  of  this  senmi  to  a  fresh 
non-treated  animal  confers  a  passive  immunity 
upon  the  recipient.  Moreover,  this  transferred 
fanmunity  is  quantitative.  If  the  first  or  actively 
treated  animal  has  been  given  an  immunity  of 
10  times  the  fatal  dose,  and  no  more,  then  one- 
tenth  of  its  blood  will  be  required  to  lIm  tlic 
fresh  animal  immunity  to  one  mniimun!  It  th.d 
dose,  while  if  the  actively  treated  amni  il  h.ts 
been  immunized  to  lUO  fatal  doses,  one-hun- 
dredUi  of  its  blood  serum  will  inuniiniae  a 
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fresh  ai;:inal  to  imc  fatal  dose,  and  onr-ienth 
of  its  serum  to  ID  fatal  doses.  Furthermore, 
he  found  that  the  immunity  of  an  actively 
treated  mother  may  be  transferred  to  the  nui^ 
ing  young  through  the  milk.  Roux  and  Yersin 
of  the  Pasteur  Institute  found  that  mltures  of 
the  diphtheria  bacillus,  especially  cultures  four 
or  five  weeks  old,  when  freed  ftnm  the  living 
organism  by  filtrat'on  through  porcelain,  con- 
tain a  jioi^  ni  similar  ^n  matiy  respects  to  sn  ikc 
venom  and  the  vegetable  product*  ricin  and 
alirin.  The  bacteria  —  free  cultures  —  when 
injected  into  pitnea  pigs  even  in  minute  doses, 
killed  the  ammals  in  the  same  time  and  with 
the  same  symptoms  and  lesions  that  result  from 
inoculation  with  the  living  organism.  Von 
Hebring  later  immuni/cd  larger  animals,  first 
goats,  then  horse",  to  filtered  diphtheria  cul- 
tures, and  d:  !Ti"!ii- 1 rat  d  that  the  blood  of  ani- 
mals thus  in;m'c.in,'cd  has  both  protective  and 
curative  vakic  in  the  treatment  of  diphtheria. 

The  toxin  of  diphtheria  is  prepared  by  grow- 
ing a  \dmtcnt  culture  of  the  diphtheria  bacillus 
at  38° C.  for  two  weeks  or  more  and  then  re- 
moving the  bacteria  by  filtration.  In  other 
V.  I  rds,  diphtheria  toxin  is  an  old  filtered  cul- 
ture oi  the  diphtheria  bacillus.  The  potency 
of  the  toxin  solution  depends  upon  many  con- 
ditions, all  of  which  must  be  considered  when 
one  attempts  to  secure  a  highly  active  product. 
The  medium  generally  employed  for  the 
growth  of  the  diphtheria  baalltts  consists  of 
beef  tea  mntnining  1  per  cent  of  sodium 
chloride,  from  1  to  3  per  cent  of  peptone,  and 
ni  l  Ic  fed  ly  alkaline  with  a  solution  of  sodium 
carl)onatc.  This  medium  is  placed  in  glass 
flasks,  each  of  which  should  not  be  more  than 
one-third  full  in  order  that  there  may  be  a  large 
surface  exposed  to  air  which  favors  me 
growth  of  the  bacillus  and  the  production  of 
toxin.    The  flasks  are  inernlattd  by  floating 

small  p-ias^es  of  diphtheria  liacilhis  ^^rowths, 
taken  from  agar  tubes,  on  the  surface  of  the 
1  ret  tea  in  the  t!a4 -.  After  having  be»Ti  thns 
inoculated,  the  tiasks  are  kept  at  37''C.  for 
about  14  days,  when  they  arc  filtered  and  the 
fihrate  constitutes  the  diphtberia  toxin.  The 
toxin  solution  quicktjr  loses  its  potency  when 
freely  exposed  to  air  and  light,  but  when 
properly  protected  it  remains  without  material 
deterioration  for  months,  and  under  most 
favorable  conditions,  for  years.  Protection  is 
secured  iiy  covcrni!'  the  toxin  solution  kept  in 
dark  liottles  witli  a  layer  of  toluol.  In  this 
way  l>oth  air  and  fight  are  excluded.  Pro- 
tection is  made  more  complete  by  keeping  the 
bottles  in  a  dark  room,  the  temperature  of 
which  docs  not  rise  above  l.S''C.  When  por- 
tions of  the  solution  arc  to  be  used,  with- 
drawal is  made  by  sterilized  pipettes  intro- 
duced throiieh  the  layer  of  toluol.  Under 
these  prci  i!:! toils,  the  toxin  solution  may  be 
kept  without  marked  loss  in  toxicity  for  tWO 
years  or  even  loisgcr.  ikforc  the  toxin  pre- 
pared as  stated  above  is  used  in  the  prepara- 
tion of  antitoidn,  its  strength  must  be  oeter^ 
mined.  This  is  done  by  ascertaininp  the  mini- 
mum amount  of  it  necessary  to  kill  .»  guinea 
oi  from  200  to  .KX)  Kr.im  w.  ilIu  withni  from 
three  to  five  days.  This  amount  is  known  as 
the  minimnm  kthal  dose.  In  most  laboratories 
engaged  in  the  preparation  of  diphtheria  anti- 
toxin, the  toxin  is  not  regarded  as  sufficiently 
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potent  unless  the  tninitmtm  letbal  dose 
does    not    exceed    (102    cabie  centimeter. 

Howiver,  it  is  not  always  easy  to  secure 
a  prcparalioii  of  such  hi^h  potency,  and 
weaker  snhitions  ma>  lie  d.  Ona-idii- 
ally  a  much  stronger  pruduct  is  uhtained,  and 
when  this  happeti:i  ihc  preparation  is  greatly 
prized  and  carefully  kept  under  the  conditions 
mentioned  abo\c.  Horses  free  from  disease 
are  carefully  selected  by  sldlled  veterinarians. 
Usually  they  are  suhmitted  to  a  malein  test  to 
I'C  sure  that  ihcy  arc  fii  i  from  glanders.  Dur- 
iiiv;  the  procedure  the  .inmi.ils  should  be  carc- 
itillv  >-.;i.n<J<  I  against  wounds  however  slight, 
since  these  may  serve  as  ports  of  entry  for 
tetanus  infection.  Into  these  horses  the  toxin 
solution  is  injected,  at  first  in  small  amounts. 
The  first  dose  is  usually  followed  by  a  tran- 
^ent  disturUince  in  health.  This  may  be  slight* 
and  indeed  may  not  be  in  evidence  at  alL 
However,  often  after  tlie  fir-t  the  ani- 

nui's  cuul  loughcns  ihi  ai>intitc  is  imjiajred, 
and  it  may  show  some  clc\.iti(iii  of  tent;K r..turc. 
When  tlierc  is  complete  return  to  hciilth, 
usually  after  three  or  four  days,  a  second  in- 
jection of  the  tuxin  is  made.  It  is  safer  to 
make  the  second  injection  no  larger  than  the 
first  Indeed,  the  practice  is  to  make  the 
second  injection  slightly  less  than  the  first  In 
this  case  there  is  usu.illv  no  1 1  .  <>;^'iii/.i!.K  dis- 
turbance in  the  wcU-lairm  ot  the  atiiinal. 
After  the  third  or  fouith  treatment  the 
quantity  of  toxin  used  can  ttc  rapidly  increased 
and  it  soon  develops  that  the  aiumal  bears 
without  apparent  effect  many  times  the  amount 
which  if  used  without  prc\  iuus  treatment  would 
have  caused  death.  After  this  condition  of  im- 
munity has  been  secured,  a  portion  of  blood 
is  cli.nMi  I  rum  a  \r-i>L!  i:i  the  neck  oi  tlh 
horse.  alunveJ  tu  eu^ir^utAlc,  and  the  sepai.itcd 
serum  tested  for  its  antitoxic  strength.  This 
process  is  known  a.s  the  standardisation  of  the 
antitoxin.  The  procedure  consists  in  ascer- 
taining how  much  of  the  biood  semm  oC  the 
treated  horse  is  necessary  to  neutralize  100 
minimum  Uthai  doses  of  tbc  toxin  The  serum 
of  the  horse  and  the  loxiii  arc  inixnl  in  \.iry- 
iui;  jii ivi'i )rtiui;^  in  \itro,  and  thi  niixlun;  in- 
jected uitu  guinea  pi^s  of  from  2U0  to  MA) 
urams  wei^;ht.  The  amount  of  toxin  taken  in 
these  mixtures  represents  100  minimum  lethal 
doses,  and  the  minimum  amount  of  scrum 
which  roust  be  added  to  this  so  that  the  mix- 
ture will  have  no  eflFert  on  the  ffttinca  pig  is 
kiifiuM  .IS  an  ininniiiity  unit.  It  will  lu- 
scen  f  rum  w  ii.it  h,i>  been  <i.ti<l  lli.il  the 
tillered  cultntr  i,f  the  diiilitliL  ria  bacillus 
Constitutes  ihc  toxin,  while  the  LU^kI  scrum  ol 
the  nnmuui^cd  horse  constitutes  the  antitoxin. 
Both  of  these  arc  standardized,  and  one  neu- 
tralizes the  other  miite  as  tiTectively  as  acid 
aeutraUzes  alkali.  Diphtheria  antitoxin,  which 
is  the  Mood  serum  of  an  immunized  horse, 
is  I'l.t  nil  til.  ni.i:k(l  in  tubes  titled  v.illi  li>ii"- 
ilenui*^  iKviilej»  aiui  ready  lor  n^e  wUlu>iil 
ti.msicr.  This  avoid.s  the  p<>ssii»ility  of  c<in- 
tamination  alter  tin-  preparaiion  leaves  the 
laboratory  of  the  manufacturer.  Such  con- 
tainers arc  labckd  showing  the  number  of  im- 
munity units  contained,  and  this  h  wholly  with- 
out reference  to  the  amount  of  fluid  in  the 
tube.  When  such  a  pic^aration  is  labeled 
*5,0U0  Immunity  Units*  it  is  to  be  understood 


that  all  the  .fluid  in  that  tnbe;  wlMtikr  h  be 

5  cubic  centimeters  or  mor^  contains  ewoiiJi 

ntititoxin  to  neutralize  !".000  times  100  ir.iriimuc. 
lethal  ildses  of  the  tuxm  as  tested  on  a  ;:uir,ra 
pi^'  Tin;  prariii  o  of  mcdiral  tTit  n  most  >ii.:j:nJ 
in  treat iiiL-  diplitlu  ria  is  to  ai>  antitoxjn  et 
the  hiKh'  >t  ol  t.iinable  potency,  and  doSC&  of 
from  20,000  to  40,DOU  immunity  units  are  r.ow 
commonly  employed. 

When  a  child  is  suffering  from  dipbikcns, 
its  throat  constitutes  the  msic  in  wmcfa  the 
bacillus  is  growing  and  ela' omtinc  its  tox::- 
The  toxin  filters  throii^.'ii  the  v.,ij|s  oi  th? 
phr»t\n\  into  the  Mcjod.  The  physician  ic- 
jects  under  the  skin  ol  the  child  th'»  -^tctj 
of  the  immunized  horse  which  he  c.  :  •  >  t>- 
toxin,  and  this  passes  into  the  blc<od  o*  the 
child  and  neutralizes  the  toxin  absorbed  in  the 
throat.  Thus,  the  add  and  alkali  are  broodit 
together  and  a  harmless  product  results  Tiir 
toxin  l>rink'  neutrali.'ej  ,is  t.ist  .is  it  i  -  i'  .orl<^^ 
from  the  tliro.it,  does  aol  aU.uk  or  lujure  thf 
l)ody  eells  ot  the  child.  It  ttu:~t  '>c  rNndrai 
that  the  earlier  in  the  infection  the  ncutrab/i'^^ 
agent  can  he  used,  the  more  satisfactory  is  ihr 
result  Here,  hours  count  It  has  hem  thtnra 
that  when  the  antitoxin  is  injected  into  the 
child  on  the  first  sign  of  the  disease  the  per- 
centage of  recoveries  is  100.  Out  oi  Z-iZ^ 
cases  studiid  by  Hi!!)ort  the  fun  ^ntacc  o! 
deaths  varied  with  the  day  on  which  the  *uii- 
toxin  was  administered  as  follows: 

FEMtdnr...   Si 

Seeonddajr.........  -  ,   7  % 

Third  day  ^   tr  1 

F'  -irlh  iay    :i  » 

Filth  day    i )  i 

Sixth  day   14  : 

After  llu-  &mh  day     : 

Arrordinjr  to  W  ernirkc  the  saving  of  Iwr^ 
durmu  il)e  I'lrst  \e.ir  i  t  the  use  of  diphthrrj 
antitoxin  in  Germany  amounted  to  JQ,UXiL  aod 
if  the  agent  were  promptly  and  prc^rly  osed 
the  savingof  hves  would  amount  in  that  coon* 
try  to  45,000  annually.  The  value  of  diplitliem 
antitoxin  is  even  greater  than  is  indicatrd  bj  the 
lowering  in  the  death  rate  f  roni  this  ibsexst 
For  ever)'  sick  child  treated  with  anf.toxin. 
on  an  average  five  are  saved  from  be-ng  s:ck. 
While  the  curative  \aluc  of  antitoxin  a  grcii. 
its  preventative  value  is  stiil  greater  TV 
nhysician  called  to  a  family  in  which  one  chi]<l 
nas  diphtheria  gives  a  curative  dose  ot  anti- 
toxin to  the  sick  child  and  immunizing  do«es  to 
the  others.  F'.en  when  the  sirl,  ,  i  [h-ct. 
neglected  «o  Ion;;  iJiat  the  etiraii  .e  '...luc  oi  tie 
antit<i\in  lost,  its  I'rt'.  inii.e  ...-.ic  id  ttc 
others  is  stiii  potent.  Uiphtheiia  antitoxin  iui 
lowered  not  only  the  mortality  rate  but  «tiD 
more  the  morbidity  rate.  In  1880,  before  thr 
discovery  and  emplo>inent  of  this  aiccnt,  death* 
from  dinhtheria  m  the  registered  area  of  tiv* 
United  States  amoontcd  to  1126  per  PAMXti. 
ill  after    the    crcnpral    cmpk>>-ment  oi 

tlijihtlicria  atititosin,  it  wa*  Certaml>  i: 

i>  no  axaLviT.itieiii  tliat  the  disco\er\-  id 
diphtheria  antitoxin  >s  one  of  the  mo;t  tjcnrt- 
iceiit  of  all  agents,  and  it  could  not  ha\c  beei 
made  without  animal  experimentation.  ThefSt- 
paration  of  this  agent  necessitates  the  aanai! 
sacrifice  of  the  lives  of  hundreds  of  guinea 
and  it  leads  to  the  saving  oi  the  hvo  oi 
thousands  and  tens  of  Ihmiands  of  childfm 
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State  and  municipal  laboratories  are  em- 
ployed in  the  detection  and  rccoxnitioti  of 
(lipiitiicri.i,  and- aiililoxiii  is  furnished  free  to 
thuse  who  cannot  atJord  to  pay  for  it.  When 
a  physician  sees  a  case  which  he  suspects  to  be 
dipbtberia  he  makes  a  swah  from  the  throat 
of  the  diild  and  transfers  this  in  a  sterilised 
test  tube  to  the  momdiMl  laboratory.  Here 
a  culture  is  made  and  after  12  hours  a  positive 
statement  can  be  furnished  as  to  the  nature  of 
the  disease.  Even  this  delay  is  unnecessary  if 
the  physician  is  suliicicntly  confident  tliat  he 
has  a  case  ot  diphtheria  to  deal  with.  Under 
proper  precautions  there  is  no  danger  in  the 
administration  ol  this  agent  In  the  more  en- 
lightened communides  school  medical  inspec- 
tors are  constantly  on  the  watch  for  the  nrst 
evidence  of  this  disease  and  the  child  of 
poorest  citi/cu  is  t! ansft'i red  and  treated  in  a 
munici[ial  hiibpitaj  witli  as  much  skill  and  care 
as  tiiL-  richest  can  secure.  Since  diphtheria 
toxin  has  nut  been  obtained  in  a  pure  state,  us 
nature,  so  far  as  its  cfaenistry  is  concerned, 
remutis  unknown.  There  is  still  doubt  as  to 
in  jtist  what  groap  it  should  be  dassiiied.  Usu- 
ally it  gives  at  least  some  of  the  general  protein 
color  tests,  but  preparations  have  been  secured 
which  do  not  respona,  alto^jethcr  at  least,  to 
these  te«t<;  The  molecular  weight  oi  the  toxin 
is  much  less  than  that  of  the  antitoxin  be- 
cause the  former  filters  readily  tbnntf^h 
porcelain  and  diffuses  quiddy  throng  gebtm, 
while  the  antitoxin  is  largely  removea  from 
solution  by  filtration  throttgh  porcelain  and 
docs  not  diffuse  tlirough  gelatin.  From  these 
lacts  ii  is  inferred  that  the  molecule  of  the  anti- 
toxin is  much  lar^f-r  than  that  of  the  toxin. 
The  toxin  1^  highly  susceptible  to  heat,  a  tcm- 
pciatuic  of  60°C.  being  sufficient  to  markedly 
reduce,  although  it  docs  not  wholly  destroy  its 
toocicity.  A  Hkc  effect  is  induced  by  the  pres- 
ence of  both  mineral  and  vegetable  adds. 
Even  lactic  and  tartaric  adds  speedily  render 
it  inert  and  its  toxicity  is  reduced,  although 
not  completely  dcslruyed,  by  borax  and  boric 
acid  It  is  hit'hly  susceptible  to  the  action  of 
oxidizing  agents  such  as  potassium  perman- 
ganate, chlorine,  iiiii.L,  etc.  It  diffuses 
^rous^  parchment  but  does  not  pass  throu^ 
animal  membranes  or  collodion  sacs.  It  is  in- 
soluble in  alcohol,  and  proloiij;ed  contact  with 
this  agent  destroys  its  toxicity.  It  is  al-o 
rol'ticd  of  its  virnUnrc  ty  the  digestive  fer- 
ments present  in  the  alimentary  canal,  and 
therefore  is  harmless  when  taken  into  the 
mouth,  provided  there  is  no  break  in  the  con- 
tinuity of  the  mucous  membrane  From  solu- 
tion It  is  carried  down  mechanically  on  the 
addition  of  calcium  chloride,  which  precipitates 
calcium  i^hosphalc  In  this  respect  diphtheria 
toxin  cloicly  resembles  the  enzymes.  There 
are  other  respects  in  which  this  resemblance  is 
evident.  Some  of  these  are  as  follows: 
(1)  It  is  destroyed  by  heat;  (2)  in  its  purest 
preparation  it  does  not  respond  to  all  the  tests 
characteristic  of  proteins;  (3)  it  is  active  in 
hic-h  dilutions;  (4)  it  is  a  picduct  of  cell 
acli\ity;  (5)  when  introduced  into  the  body 
there  i^  a  period  of  incuha  ion  he  lore  the  de- 
velopment of  its  effects;  (6)  when  introduced 
into  animals  in  progressively  augmented  doses 
it  leads  to  the  production  of  an  antibody. 

The  chief  objection  to  accepting  the  theoiy 
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fhat  toxins  are  enzymes  f  -  f-r  Tunts  lie<!  in  the 
fact  that  in  their  action  on  aiiuiials  and  in  their 
reactions  \^^tll  their  antihiidics  thur  effects  may 
he  measured  m  ithcmaticnUy  and  lotiow  the  law 
of  multiple  priipori lem.  In  Other  words,  the 
toxins  do  cmer  mto  ihc  reactions  and  are  ex- 
hausted or  neutralized  in  doin^  so.  On  the 
Other  hand,  die  weight  of  evidence  is  that 
enzymes  or  ferments  do  not  enter  into  dM 
reactions  caused  by  their  presence  and  that  th^ 
arc  not  consumed  in  such  reactions.  For  in- 
stance, the  hvdrulytic  enzymes,  such  as  diastase 
and  pepsin,  cause  'tarch  and  proleiu  to  take  up 
water  and  pass  over  into  sugar  and  peptone 
while  the  cn2>'me  itself  does  not  enter  into 
the  reaction  and  is  not  consumed  in  the  process. 
It  might  be  stated  different^  as  follows:  An 
enzyme  changes  the  tempo  of  a  reaction  whidi 
would  more  slowly  occur  without  its  presence, 
wlule  a  toxin  combines  with  its  antibody  much 
as  an  acid  combines  with  an  alkali. 

When  a  fatal  dose  oi  diphtheria  toxin  is 
injected  into  a  susceptible  animal,  such  as  a 
giiinea  pig,  there  is  a  period  of  incubation  dur- 
ing which  the  animal  shows  no  marked  de- 
parture from  the  normal.  This  incubation 
period  varies  somewhat  with  the  sire  of  the 
dose,  but  is  never  less  than  about  eicht  hours, 
even  when  many  times  the  fatal  do^e  has  been 
used.  However  it  should  not  be  inleiied  that 
uothing  happens  during  this  period  of  incuba- 
tion. The  disturbance  simply  does  not  rise  to 
the  plane  of  gross  clinical  observation.  The 
toxin  begins  to  act  soon  after  its  introduction 
into  the  body.  Within  an  hour  or  two  the 
clinical  thermometer,  which  is  not  a  highly 
delicate  indicator  of  changes  in  temperature, 
shows  an  elevatiim  which  proceeds  slowly  un- 
til a  short  tntu'  before  death,  when  there  is  a 
progresMvc  and  rather  rapid  fall  in  tempera- 
ture which  may  reach  some  degrees  below  nor- 
mal before  death.  The  skin  about  the  point  of 
injection  becomes  edematous  and  bier  necrotic 
The  interval  between  injection  of  the  toxin  and 
death  is  the  same  as  after  inoculation  with  the 
living  orL-ani^m.  \\  hm  sublethal  doses  are- 
given  there  is  often  paralysis,  beginning  in  the 
posterior  extremities  and  graduali^  extending 
over  the  body.  The  internal  orgatis  are  hy- 
peremic,  with  mitmte  hemorrhages  in  the 
adrenals,  stomach  .md  intestines.  Occasionally 
a  gastric  ulcer  is  produced.  Diphtheria  loxiii 
apparently  has  a  Special  avidity  for  ntr\cus 
tissue.  \\  hcihcr  this  action  is  primarily  cen- 
tral or  peripheral  has  not  been  satisfactorily 
determined,  though  it  is  most  probably  the  lat- 
ter. When  the  toxin  is  injected  into  a  sus- 
ceptible animal  it  soon  dls.ippears  from  the 
blood  current  and  manifests  its  activity  on 
certain  onrans  and  tissues.  It  has  not  been 
fouud  ia  the  urine  except  when  massue  doses 
have  been  given.  In  imsuscentilde  animab  it 
ran^ns  for  a  lon^  time  in  tiie  blood  stream 
and  is  of  course  without  action  on  the  tissties, 
and  it  is  for  this  reason  that  the  animal  is  re- 
fractorj*.  Animals  differ  widely  in  their  suc- 
cep!i!>ility  tO  diphiheria  toxin.  This  is  true 
ot  individuals,  and  stiU  more  markedly  true  of 
species.  The  most  susceptible  animal  is  the 
guinea  pig  Horses,  sheep  and  goats  are  sue- 
ceptiblc.  %\hile  rabbits  are  leas  so.  and  white 
mice  practically  refractory. 

The  toxin  is  a  secretion  of  the  Uving  bacillus 
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and  different  strains  of  the  organism  vary 
widely  in  the  amount  of  toxin  which  they 
( I.ilnirati  .  There  is  apparently  no  constant 
and  iixcd  relation  lictvveen  the  virulence  of  a 
given  strain  of  the  bacillus  and  its  toxin  pro- 
ductioa.  A  strain  isolated  ^by  Park  of  New 
York,  and  generally  known  as  Fark  No.  B, 
has  proved  in  boUl  American  and  European 
laboratories  to  be  a  most  effident  toxin  pro- 
ducer. Ii  w.'iv  (i!  t.-iined  from  a  relatively  mild 
case  oi  diphiliena  and  it  has  shown  no  great 
VI  ulencc  as  tested  hy  the  experimental  inocu- 
laimn  of  Kuiiira  pigs.  With  this  strain  filtered 
products  have  been  obtained  with  as  low  a 
minimum  lethal  dose  as  0.0015  cubic  centimeter. 
However  this  strain  sometimes  fails  to  produce 
a  satisfactory  toxin.  Through  another  strain 
Madsen  once  reported  a  toxin  whose  minimum 
lethal  dose  was  as  low  as  0.(KX)5  cubic  centi- 
meter. This  is  the  most  powerful  diphtheria 
toxin  >i  t  n  ported.  The  cellular  substance  of 
the  (li[tliituria  hacdhis  coiuaiiis  a  prtjtcin  poison, 
as  was  lirsi  slii>\\n  in  ilie  writer's  lal>oratory. 
Against  this  poison  diphtheria  antitoxin  has  no 
neotraliang  effect  and  it  must  be  regarded  as  a 
pwMM,  but  not  a  tme  toxin.  It  will  be  teen 
that  die  word  toxin  has  come  to  have  a  distuict 
and  specific  meaninR.  All  toxins  arc  poisons, 
l)ut  all  poisons  arc  not  toxins.  Those  poisons 
which  wlmi  iiijei.;i(l  m!u  animals  in  gra  dually 
augmented  di>M's  produce  antibodies  are  known 
as  toxins.  I  lie  serum  of  horses  immunized  to 
diphtheria  toxin,  and  known  as  diphtheria  anti- 
toxin, it  ttsnaliy  preserved  by  UlC  addition  of 
0.5  per  cent  phenol  or  0l3  per  cent  tricresol. 
Filtration  of  the  serum  dirouKh  porcelain  re- 
moves the  antitoxin  on  acc<  nnt  of  the  larpc 
size  of  its  molecules  Heating  antitoxin  to 
from  W°  to  70'  t".  destroy s  it-  value,  but  the 
dried  antitoxin  will  bear  a  temperature  of 
110  t".  fi  r  lialf  an  hour  ui;li'iiit  injury.  Diph- 
theria antoxin  is  quite  certainly  a  protein.  It 
is  true  that  it  bears  some  resemblance  to  fer- 
ments. It  is  in  and  of  itself  perfectly  harm- 
less to  the  animal  body.  All  disturbances 
which  may  result  from  the  administration  of 
diphtheria  antitoxin  are  due  to  other  constitu- 
ents of  the  serum  and  may  l>e  induced  by  the 
use  of  the  scrum  of  a  normal  horse.  The  anti- 
toxin may  be  precipitated  from  the  serum  by 
metallic  salts  as  other  protein  constituents  arc, 
but  it  is  not  carried  down  mechanically  as  ha^ 
pens  to  the  toxins  and  the  ferments.  It  ts 
more  _tban  probable  that  the  antitoxin  is  a 

flobqlin.  It  is  precipiratrd  with  this  protein 
raction,  and  the  concetilraied  antitoxin  has 
been  prepared  by  this  metho<!.  I'li t'oriunately 
the  immunity  induced  by  di(ilitlu  ri.i  .iiitniixin 
is  only  temporary,  la-ting  from  three  to  four 
weeks,  while  one  attack  of  di]  htbena  does  not 

five  immunity  to  another  I  or  this  reason  it 
requentlv  happens  that  a  child  who  has  once 
had  an  munumzinK  dose  may,  a  few  months 
or  possibly  a  few  years  later,  need  a  curative 
dose.  The  fear  of  anapliylactic  shock  has  led 
many  phx-sii  lan-  to  hc>itatc  about  a  "reinjec- 
lion*  of  h<ir-e  serum  after  an  interval  of  10 
<ia\s  or  lunger,  but  with  proper  care  uiie  may 
do  this  with  safety  In  all  cases  of  "reinjcction* 
after  an  interval  of  lo  da\-$  or  longer  t»ne  drop 
of  the  antitoxin  should  be  administered  and  if 
no  untoward  sx-mpioms  follow  within  an  hour, 
aru'  amotint  of  the  scrum  ma\  be  injected  with 
»afcty.   This  procedure  should  be  adopted  not 


only  in  all  cases  of  *rrinjcction"  but  whrr 
patient  has  shown  at  any  time  aslhmali^.  j^n-p- 
toms.  With  these  precautions  no  phy^inan  bcxJ 
fear  to  use  diphtheria  antitoxin  in  tht-  rrca  ■ 
mcnt  of  this  disease.  When  antitoxin  i*  a-il 
early  in  the  disease  the  extension  of  the  nic»> 
brane  in  the  throat  usually  stops  in  a  few 
bonni.  For  this  reason  tafynoeal  dtpfathena  » 
ROW  rarely  seen  except  in  neglected  eaiec.  Xct 
only  docs  the  extension  of  tnc  membrane  *t.^) 
on  the  administration  of  the  antitoxin,  bot  u 
a  rule  that  alre.tdy  formed  begins  to  rCCCdC. 
becoitus  detached  and  fades  away. 

In  all  civilized  countries  the  manatacrurr 
of  diphtheria  antitoxin  is  under  ^'ov eminent 
control.  In  the  United  States  this  :^  one  cf 
the  functions  of  the  United  States  rnbhc 
health  Service.  No  one  can  mamtfaetnte  di|i^ 
theria  antitoxin  without  a  permit  f.'i.m  tins 
service  and  such  permits  arc  im;  gr.uitcd  nnol 
personal  inspection  has  convinced  the  scr> :cr 
ot  the  rcliabdity  and  scientific  intelligence  of 
the  manufacturer.  Besides  this,  every  batch  of 
diphtheria  antitoxin  prepared  is  tested  not^oalj 
by  the  manufacturer  but  in  the  Hygkak 
Laboratory  at  VVashington.  It  is  hiithly  emm 
tial  that  the  preparatkw  and  ilaiidardisatiini  of 
so  valuable  an  agent  as  tU*  ahotdd  be  ondsr 
government  control. 

Tetanus,  or  lockjaw,  is  one  of  the  r-.  ■«.: 
strikingly  distressing  and  fatal  diseases  kixtwn 
Therefore  it  is  not  strange  that  it  is  men- 
tioned in  some  of  the  earliest  medical  writ* 
ings.  It  was  known  to  the  writers  o<  cImh 
steal  times  tiiat  teiaant  was  in  aooe  way  con- 
nected with  wotmds  and  tfiat  it  was  luBLh 
more  common  in  military  than  in  civil  !-ft 
Furthermore,  it  has  long  been  known  tha:  -.he 
frequency  (  f  the  development  of  tetanus  dori 
not  run  parallel  with  the  extent  or  gravity  of 
the  wound.  Indeed  it  is  more  likely  to  resnli 
from  a  trivial  penetrating  wound  than  from  a 
larse  Open  one.  The  infectious  nature  of  thtf 
disease  was  first  demonstrated  by  French  glb^* 
sidans,  especially  VemeuiL  However  dK  cs- 
erimental  transfer  of  tetanus  was  first  midc 
y  two  Italian  physicians.  Laric  and  kattone.  in 
1SS4.  They  inoculated  12  rabbits  with  matter 
taken  from  a  pustule  on  a  man  who  haJ 
tetanus.  W  itbui  a  few  days  11  e>l  theic  animals 
developed  the  disease,  and  from  these  it  vat 
transferred  to  other  rabbits.  Soon  thereafttf 
Nicolaier  induced  tetatuis  in  rabbits,  prima 
pigs  and  mice,  by  inserting  bits  of  earth  under 
the  skin.  This  investigator  also  discovered  the 
specific  bacillus,  but  failed  to  separate  it  iram 
asst>ciated  bacteria.  This  was  done  by  x 
Japanese  bacteriologist,  Kitasato.  The  tctajius 
bacillus  develops  spores  which  arc  highly  rr- 
sistant  to  heat  and  other  adverse  agents  and 
may  retain  their  vitali^  quite  indcfimtely  la 
some  localities  100  per  cent  of  raltUts  tnoailaicd 
with  the  soil  develop  tUs  disease.  As  a  rule,  the 
spores  arc  most  abundant  in  filthy  soil,  c^p'- 
cially  that  richly  impregnated  with  horse  nij- 
nure  Before  the  <hiys  of  aseptic  -urkrcri 
tetanus  was  especially  prone  to  follow  operAt.ie 
procedures,  as  was  noted  by  l.arre>.  Najx  lcon'i 
prcat  surgeon,  and  many  other  operators  b>  th 
ni  the  field  and  in  hospitals.   Among  ccrtais 

erimitive  dirty  people  tetanus  of  tbe  nc«b 
ttm  is  frequent  on  account  of  the  medboo 
of  cutting  and  dressing  the  cord.  On  cena:-. 
islands,  as  Rtenion  ana  Cayenne,  the  infanuk 
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death  rate  from  this  cause  has  in  some  years 
been  as  high  as  50  per  cent.  In  other  localities 
tetanus  works  havoc  anictig  women  in  the 
puerperal  state.  Some  savage  trihcs  smear 
their  arrowheads  ■with  nuul  rich  in  tctaiui> 
Spores.  The  marked  mortality  from  Fourth 
of  July  celebrations  in  this  country  a  few  years 

ap  was  due  to  tetanus  infection.  Fortumidy 
e  barbaric  rites  with  which  we  were  ac> 
customed  to  celebrate  the  birthday  of  our  na- 
tion have  been  beneficially  modified,  largely 
through  the  knowledge  spread  by  the  Journal 
of  the  American  Medical  Associaiion.  The 
parts  of  our  country  most  abundantly  infected 
with  this  virus  seem  to  be  the  Atlantic  States, 
especially  Long  Island  and  the  Valley  of  the 
Hudson.  Conunerctal  gelatin  and  catgut  used 
by  surgeons  have  been  the  bearers  of  this  in- 
fection, and  most  thorough  sterilization  is  neces- 
sar>'  in  order  to  destroy  the  spores.  Formerly 
we  spoke  of  idiopathic  and  traumatic  tetanus. 
Now,  we  arc  quite  sure  that  the  former  docs 
not  exist.  The  wound  may  be  so  trivial  that  it 
is  healed  before  s>'niptoms  of  the  disease 
develop.  In  other  cases  the  wotuid  may  not  be 
on  the  skin,  but  on  a  amcoas  membrane,  as  in 
the  tnoudif  nose  or  throat  The  writer  saw  a 
case  in  which  the  virus  had  entered  throuKh  the 
gum  from  which  a  tooth  had  been  c.vtractecL 
It  has  been  claimed  that  tetanus  is  more  preva- 
lent in  black  and  mixed  races  than  among 
whites,  and  some  have  endeavored  to  show  the 
existence  of  racial  susceptibiUt/.  The  truth  is 
that  filthiness  is  the  predisposing  agent  rather 
than  a  racial  difference.  The  simple  custom 
of  drying  the  wash  by  spreading  the  clothes  on 
the  ground  has  been  zound  to  play  a  part  in  the 
prevalence  of  this  disease.  The  distribution 
of  the  tetanus  virus  si  ems  to  be  world-wide. 
It  has  been  icnind  in  every  land,  in  the  temperate 
and  torrid  zones  at  least,  and  in  many  waters 
such  as  those  of  Lake  Geneva  and  the  Dead 
Sea.  It  may  be  present  in  bilge  water  and 
men  on  ships  have  been  infected  from  this 
source.  Many  years  ago  on  an  English  ship 
after  a  naval  Vjattic  16  oi  the  wounded  died  of 
tetanus.  It  may  be  carried  into  wounds  with 
bits  of  infected  clothing  or  with  the  dirt  on 
the  skin,  and  it  has  been .  found  on  nearly 
every  article  worn  by  the  soldier,  from  his 
shoes  to  bli  collar.  Virgin  forest  soil  has  gen- 
erally been  found  free  from  this  virus,  but  the 
sweepings  from  the  streets,  stables*  houses, 
boats  and  cars  frequently  produce  tetanus  when 
introduced  un<Icr  the  skin  of  animals.  Of  our 
domestic  animals,  the  horse  is  the  most  sus- 
Ciptii/lc  and  is  a  frernunt  \ictiin.  The  ox- 
comes  next,  followed  closely  by  sheep  and 
goats.  Dogs  and  cats  are  not  easily  infected, 
but  do  succumb  to  inoculation.  When  swallowed, 
the  tetanus  bacillus  has  no  effect  tmless  there 
be  some  break  in  the  mucous  membrane  and 
it  is  eliminated  with  the  faeces  tmchanged.  In 
this  way  the  fxcal  matter  of  men  and  animals 
pollutes  the  soil. 

Tetanus  toxiti,  one  of  the  most  potent 
poisons  known,  is  prepared  by  growing  the 
tetanus  bacillus  in  bouillon  or  fdood  serum  un- 
der anaerobic  conditions.  The  bacillus  is  re- 
moved by  filtration  and  the  filtrate  constitutes 
the  toxin.  It  is  of  delicate  nature  and  is  easily 
destroyed  by  'both  physical  and  chemical  agents. 
Light  and  air  rapidly  render  it  inert  E  .  i  n 
ia  titration  o£  the  culture  both  hghi  aud 
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air  should  be  excluded.  According  to  Kiusato, 
exposure  to  sunlight  completely  destroys  the 
toxin  within  from  15  to  18  hours.  Other 
invcstierati  rs  have  reported  the  time  as  only 
half  c  f  this.  Oxidizing  agents  such  as  dilute 
solutions  of  potassium  permanganate,  mineral 
and  vegetable  acids,  destroy  it  promptly.  From 
its  solution  in  the  filtered  cultures  tetanus  toxin 
is  thrown  down  on  the  adifirion  of  ammonitna 
sulphate,  and  by  dialysis  and  evaporation  in 
vacuo  it  can  be  obtained  in  dry  form,  not  pure 
but  mixed  with  the  proteins  carried  down 
with  it  by  the  reagent.  The  purest  pri, parations 
yet  i7iaile  still  give  the  proteni  reactions  and 
there  are  those  who  claim  that  the  toxin  is  an 
albumose,  but  this  does  not  necessarily  follow. 
According  to  Brieger  and  Cohn,  the  fatal  dose 
for  a  mouse  Is  about  O.0000005  gram  and  for  a 
man,  about  O.O0O23  gram.  It  requires  2,000  times 
as  much  of  the  poison  per  kilo  of  body-weight 
to  kill  a  rabbit  as  it  does  to  kill  a  horse,  and  the 
chicken  is  100  times  less  susceptible  than  the  rab- 
bit. It  is  highly  poisonous  when  introduced  sul>- 
culaneou^^ly  or  intravenously,  but  is  most 
potent  when  administered  subdurally  or  in- 
tracerebrally.  This  is  due  to  the  fact  that  it 
has  a  nrediiectioa  for  nervous  tissues.  It  has 
been  shown  quite  conclusively  that  when  in- 
jected subcutaneously  the  toxin  is  conveved 
to  the  nerve  centres  through  the  axis  cylinders 
of  the  motor  nerves,  and  that  symptoms  of 
tetanus  first  develop  when  the  anterior  horns 
of  the  spinal  cord  arc  reached.  This  explains 
why  there  is  always  a  period  of  incubation, 
both  after  subcutaneous  miectioo  of  the  toxin 
and  as  a  restilt  of  wound  infection  with  the 
bacillus.  It  also  makes  plain  the  observation 
so  frequently  recorded  that  the  period  of 
incubation  is  shorter  the  nearer  the  site  of  in- 
oculation is  to  the  central  nervous  system. 
That  tetanus  toxin  does  combine  with  certain 
constituents  of  the  central  nervous  system  was 
demonstrated  some  years  ago  b^  W'asscrmaim 
who  ioimd  that  when  the  toxin  »  rubbed  i)p  in 
a  mortar  with  brain  or  spinal  cord  tissue  it 
is  completely  fixed  and  neutralized.  In  other 
word<,  it  forms  a  compound  with  some  con- 
stituent of  iliis  li^vsue.  This  is  probably  what 
ha])pens  when  tlu-  poison  is  generated  by  the 
bacillus  in  the  an  iiial  body  and  as  a  result  of 
the  injury  thus  caused  to  the  nervous  tissue 
tetanic  spasms  occur.  A  tetanus  antitoxin  is 
prepared  in  a  manner  similar  to  that  emploved 
In  me  preparation  of  diphtheria  antitoxin.  Un- 
fortunately, however,  the  brillant  practical  re- 
sults obtained  in  the  treatment  of  diphtheria 
have  not  been  sreiired  in  the  treatment  of 
tetanus.  The  value  of  tetanus  antitoxin  as  a 
protective  agent  has  been  recoimized  for  many 
years  and  has  been  fully  confirmed  in  the 
treatment  of  the  wounds  of  the  World's  War. 
Before  the  United  States  entered  the  war, 
American  laboratories  were  busy  supplMng  the 
armies  of  the  Allies  with  this  material.  Sol- 
diers received  a  protective  dose  before  they 
went  into  lattlc  and  all  wounded  were  trcited 
with  this  agent  as  soon  as  possible.  In  this 
way  a  high  death  rate  from  tetanus  has  been 
avoided,  notwithstanding  the  fact  that  a  large 

Eroportion  of  the  wounds  are  infected  with  tM 
acillus.  If  one  waits  imtil  symptoms  of 
tetanus  have  developed  the  administration  of 
thr-  scrum  fails  in  a  larcc  proportion  of  the 
ca»es  to  effect  a  cure.   However,  even  untter 
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this  condition  rhe  treatment  is  not  wholly  wilb- 
ont  value.  The  cessation  of  trench  warfare 
ms  followed  by  a  ootable  decrease  in  the  mm- 
Iwr  of  wounds  infected  with  the  organim  of 

this  disease. 

In  certain  parts  of  Germany,  especially  in 
Wur^umhitri:  ruid  neighborinf?  parts  of  Badeii 
and  H;iv^ri4,  Miicrc  sausage,  a  favorite  article 
of  diet,  has  been  imperfectly  cured  and  eaten 
raw,  potsooing  from  this  anirtf;  of  food  has 
long  Men  known.  Rarely.  >;rr:I.ir  f.iM.'>  h.ive 
occurred  among  diQse  in  the  Untied  States  who 
penisicd  in  the  OM  World  method  of  preparing 
and  eating  sausage.  Aa  a  mle^  food  which 
produces  this  form  of  intoxicattoti  has  been 
prepared  for  a  long  time  before  it  is  eaten. 
The  disease  thus  prodtici-d  is  known  as  •hotul- 
i'.tn"  .in<l  It  >h'>uld  t k.lf-irls'  understood  iJi.-it 
this  does  not  include  the  ordinary  form  ot  tood 
poisoning  ^\hich  leads  to  voinitine  and  purging 
and  generally  ends  in  rccovcr>-.  In  I883,  some 
30  cases  of  botnlism  developed  in  a  small 
Belgian  vilbge  and  vera  studied  by  Van 
Emcngem  ot  Ghent.  In  this  instance,  the 
food  was  a  ham  which  had  been  kept  in  dilute 
brines  It  was  from  a  s<iund  animal,  other  por- 
tioiiv  (,f  which  had  been  eaten  while  fre*-h  with- 
out harm  In  fart  the  compatiion  ham,  j'runi 
the  same  I  riric.  h.td  been  eaten  without  dis- 
turbing thuic  who  had  partaken  of  it.  The 
sound  ham  lay  near  the  surface  and  nn^^  not 
wholly  covered  by  the  bnne  while  the  faulty 
piece  lay  on  the  bottom  of  the  vat  and  was 
completely  excluded  from  the  air.  It  was  nut 
noticeably  decomposed,  hut  was  nariced  by 
soft  colored  spots  and  gave  off  the  o<lor  of 
butyric  acid.  In  this  meat  the  bacillus  botulinus 
was  found.  An  aqueous  extract  of  the  ham 
was  injected  into  ar»rr!3l«  nnd  proved  to  be 
intensely  poisom>u>  Ii;  r.i>  u  caused  dilatation 
of  the  ptKMis  and  abundant  mucous  secretion  in 
themoatt  and  phar>-nx,  prolapse  of  the  tongue. 
rOttghness  of  the  voice  folknred  by  complete 
aphonia,  difficnli^  in  swallowini;  and  paralytic 
S3Tnptoms  resultmc  in  death  within  from  four 
to  eiieht  days.  Mice  and  guinea  pigs,  rabbits 
and  aj'C-  w  ere  affeci  d  in  nun  h  ihc  same  v  ;i>  . 
Thr  rtff  -  wrrr  tr>%iv'\  !!•  be  f;ually  susceptibk* 
hr  ii  :r.d  '■>■  "i'''i'.h.  wh:ic  r.115,  rats,  dog?  and 
chickens  were  not  susceptible  when  jed  Oth<"r 
OVtbrcaks  due  to  the  same  canse  luve  K-c:;  rr- 
portcd  from  time  to  time  in  this  and  other 
countries. 

The  badlhts  botulintts,  is  strict);-  anaerobic, 
except  when  grown  with  other  organisms 
which  consume  the  air.  It  grow  *  onl>  feebly 
at  animal  temperature,  h^tr  1?  lower  tempera- 
tures and  when  the  air  -  ^■'^  'uded  it  develcps 
its  toxin.  It  will  be  seen  that  it  dt>C5  not  cause 
an  infection  hut  an  intnxic.-itinn.  Indeed,  the 
hacillu^  docs  not  multiply  in  the  animal  bpdj, 
or  (toen  so  only  to  a  slight  extent.  It  is  a 
toxic  vrnic.  mthcr  than  a  pathcccnic.  orf:an:»m 
.■\  striking  charartrri >tic  of  this  toxin  i<.  that 
It  :i!?tot-  ^omc  .Tmm.ilv  inchidiii^:  man,  \*brn 
inkrn  !  y  the  mnnth  It  also  h.i>-  prtdilo -lih 
f.  r  li?  rvodi  t!v-t)c.  AcC'rdirii;  ti'  M.ir:n^-co 
and  other-  it  iruliirc*  marked  ch.mve-  111  ihc 
celK  tit  thr  un'rrior  homsi.  le.idini!  to  chr .ma- 
lu1vM«.  and  disinicKtation  of  XisU's  granules. 
IJlce  tetanus  toxin,  it  comWne*  in  vitro  with 
nirv«»U'«  ti-'.ue.  form'rsr  rtn  rruri  compound  .An 
eflecttve  3:.Mtf>xin  h.t<.  Um  prepared  and  has 
proved  c&atnt  in  animal  eqwrtmcntatioa.  The 
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writer  is  not  aware  ihaa  this  aaiitoiaia  has  htm 
used  in  the  treatment  of  botaBHa  in  man.  Ths 
toxin  may  occw  in  cmmed  tregciaMes  as  wiB 
as  in  meats.   There  was  <niite  a  scare  in  the 

L'nited  States  in  1917  concerning  the  posMbilitr 
of  botulism  beine  widelv  pre\-alent  on  a^-co'^m! 
■  t  the  new  nii  tlunU  ot  preserving  food  pr.- 
|ios<.d  at  that  UJii*.  bv  the  As^riciiltural  Depari- 
mcnt.  This  fright  tJu-  net  hcK-r.  justt&ed  ^ 
subsequent  events.  Apparently  the  baollai 
botuhnus  is  not  wide^  distlibated.  So  far,  11 
has  been  found  oaly  once  exeeft  in  food  and 
that  wsm  in  the  feces  of  hog*.  As  has  hern 
staled,  it  frows  only  in  the  absence  of  air  er 
in  assodatKHi  with  other  organisms  whlLh  co9r 
sume  the  air,  and  it  h:i>  f  im  i  -m-..']  in  canned 
fe>ods.  In  such,  it  prodci:<.:>  ii.hicfa  bulges 
the  ends  <  :  the  can  and  food  frocn  such  clc- 
tainers  should  not  be  eatea  In  bnne  of  more 
than  10  per  cent  strength  it  will  not  grow  b 
is  of  special  interest  became  it  is  essentially  2 
saprophytic  organism  prodndng  in  food  in  the 
absence  ol  air  a  most  potcitt  potaon  which 
affects  man  when  taken  into  the  stocnach. 

Reference  has  already  been  made  to  the  fact 
that  the  toxins  were  first  found  in  the  \-rao«a 
of  snakes.  Antit'  \;:.^  •■■  :hc-c  venoms  ha»* 
been  prepared,  ihcir  \aluc  diir:^n^.?rat»-<i  ex- 
perimentally on  animals  and  sonu-  ~i  ..  h  ase 
of  these  Reparations  have  been  maik-  in  the 
treatment  of  men  bitMM  bf  poilPiious  snakes  ■ 
India.  However,  these  antitoxins  Uke  ail  othcis 
are  strictly  specific  and  an  anuioxtn  mam.  be 
prcfMTcd  for  the  venom  of  each  ipeciei.  of 
poisonous  tnake.  The  rarity  of  death  fron 
cause  in  most  parts  of  the  world  and  the  dir-.- 
culty  of  prepanti^  aiid  kseping  on  hand  ae 
a»i'  •  xm  ■■  ;  ;h'  -iiatment  of  the  bite  of  eadi 
speiies  liitiu.H  ihc  use  of  this  preparanLO. 
\Siihm  recent  years  an  antitoxin  has  bees  pre- 
pared and  used  successfully  in  the  treatmcai  oi 
cerebrospinal  meningitis.  In  this  ins;aacc  a 
definite  amount  of  &id  is  wubdrawo  by  pvne^ 
tare  under  aseptic  precautions  from  the  spaal 
canal  and  is  replaced  by  the  injection  ui  tbc 
antitoxin.  Furthermore,  it  has  l<rn  dctsoo- 
sirated  in  our  own  camps  during  the  »ar  rhat 
the  intra verKius  injection  of  this  antitoxin  is 
bcnefici.il 

Scientific  investigations  and  expenroentaJ 
studies  on  animals  have  given  to  man  atm-^«r 
absolute  control  of  diphtheria  and  of  tmA 
enteric  diseases  as  typhoid  fever  and  its  atfca 
Till  cTculosis,  formerly  known  .t-  'CapTais 
of  the  Hnsts  of  Death,"  has  btcr,  (;rd:Ij  c«ff<Ti 
but  to-day  pneumonia. —  or  as  we  sht.'uld  w 
the  pneumonias, —  is  the  mostly  deadly  disex«rf- 
that  we  have  to  deal  with  in  l<ofh  miLtars  a-^i 
civil  hfe  The  medical  profeswon  has  rcccnti^ 
come  to  a  realisatioti  of  the  fact  dial  ctkdopr- 
ally  there  are  many  forms  of  pneosMmta.  ts 
the  first  place,  there  are  sexenil  types  of  the 
p!ieum<<o<:cTis  In  the  second  placr,  <ithrr  c~-- 
gani^m*.  belonging  to  the  strepfococcu*  i.r  f 
staph)  I'  tocrtis  groups  may  cause  porumce^^i 
In  the  kivkc-fcllcr  Institute  there  has  l>rrn  pre* 
p.-irrd  a  ^mim  for  the  treatment  of  thai  rv<e* 
c  t  pncumoata  due  t.i  pnctimocixms  T>"pc  I 
Animal''  have  been  tmnranirrd  tn  this  -rfansr 
and  the  sera  of  such  animals  have  beca  used 
in  the  cure  of  tins  disease  However,  it  is  see 
certain  at  nracnt  that  such  sera  have  tnw 
antitoxic  vaHKf.  Some  cWm  that  the  sera  c£ 
iwimals  iiiwtuiiiwd  wlik  thit  type  of  pMamo^ 
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coccus  have  a  bactericidal  action,  while  others 
think  that  they  only  render  phagocytic  action 
more  effective  In  order  to  be  of  service  in  the 
treatment  of  pneumonia  due  to  pneumococcus 
Type  I,  a  relatively  large  amount  of  the  serum 
must  be  used-  In  other  \vords>,  n  on  tain  de- 
gree of  conccntratioii  must  \>v  rL-ached.  The 
law  of  multiple  propuijiun  \sh;ih  holds  good 
between  dipbUicria  toxiu  and  its  antitoxin  fails 
here  Our  experience  in  the  World  War  has 
demonstrated  the  great  destructiveness  of  the 
pneumonias  and  the  lesson  that  we  have  learned 
should  lead  to  the  greatest  effort  toward  the 
discovery  of  both  preventive  and  curative 
measures  in  these  diseases.  On  llic  tiaul(  field  , 
of  France  the  Ras  liacillus,  known  also  as  the 
Welch  bacillus,  ;  :  i  ,  ed  a  most  distressing  and 
destructive  agent.  Shortly  before  the  war 
dosed  BuU  and  Pritchett  at  the  Rockefeller  In- 
stitute discovered,  an  antitoxin  for 'the  poisons 
of  this  organism  and  fiilly  demonstrated  its 
value  in  experimental  animals.  The  cessation 
of  trench  warfare  led  to  a  rapid  reduction  in 
the  number  of  wounds  infected  by  this  organ- 
ism and  the  time  has  not  yet  come  for  a  cor- 
rect estimate  of  the  practical  value  of  the  anti- 
toxin. See  Immunity;  Medical  Sciknck  and 
The  Woku>  Wak;  Sebum  Therapy. 

Victor  C  Vauchah, 
Dean.  Department  of  Mediant-  and  Surgery, 
Univrrstly  of  Michigan. 

TOXODON,  a  genus  of  large  Pleistocene 
mammals  whose  complete  remains  arc  found  in 
the  Pampas  formations  of  Argieatina.  They 
■were  about  the  size  of  a  hippopotamus;  the 
teeth  consist  of  larg»  ind«oni»  venr  small  lower 
canines  and  strongly-airved  molars,  all  wiOi 
persistent  roots.  Accurditit?  to  Cope,  the  tarsal 
bones  more  nearly  resemble  those  of  the  Pro- 
boscidea  than  any  other  known  ungulates. 
W  ith  a  smaller  gcuus,  Nesodom,  it  constitutes 
Uie  sub-order  TaitodomHa. 

TOY.  Crawford  Howell,  American  Oriental 
scholar:  b.  Norfolk,  Va.,  23  March  1836;  d. 
Cambridge,  Mass.,  12  May  1919.  He  was  grad- 
uated at  the  University  of  Virginia  in  1856, 
studied  in  Berlin  (1866-(>8),  aiul  became  pro- 
fessor of  Hebrew  in  the  Southern  iiaptist  Theo- 
logical Seminary  in  1869  and  pcofcHor  of  He- 
brew and  other  Qiieatat  bu^mna  and  leetorer 

•on  bibKcat  literature  at  Harvard  in  1880i  Prom 
1909  until  his  death  he  was  professor  emeritus. 
His  published  works  include  'The  Religion  of 
Israel'  (1882);  'Quotations  from  the  Old  Tes- 
tament in  the  new  Testament'  (18S4); 
'^Judaism    and    Christianity,    a    Sketch  of 

•tfie  Progress  of  Thought  from  Old  Tes- 
tament to  New  Testament*  (1890);  'He- 
brew Text  and  English  Translation  of  £sekiel' 
(1899);  'Commentary  on  Provorfai'  (16P9) ; 

.'Introduction  to  the  Htstoiy  of  Rdigion* 

■'(1913),  and  others. 

TOYAMA*  to-ya  nia',  Japan,  the  capital  of 
the  prefecture  of  Toyama,  situated  near  the 
bead  of  Toyama  Bay.  west  coast  of  Nippon, 
I70milc<;  northwest  of  Tnkin  It  ha<;  couMder- 
ablc  tr.idc  in  <Inigs  and  leather.    Pop.  of  the 

.city  .I'oni  M,Si2;  of  the  prefecture.  829,.=>%. 

TOYNBSE,  toin'be,  Arnold,  English  social 
•economist  and  imilosopher:  b.  London,  23  Aug. 
18S2;  d.  Wimbledon,  9  March  1883.    He  was 
interested  in  various  movements  of  popular  re- 
VOh  26—41 


form  and  the  betterment  of  the  laboring  classes. 
Though  called  a  sodalist,  he  was  certainly  a 
conscrvativo  one  and  vigorously  opposed  in  two 
lectures  the  doctrines  of  the  'Progress  and 
Poverty*  (1880^  of  Henry  George  (q.v.). 
Toynbee  Hall  m  Whitechapel,  London,  was 
established  in  his  memory  in  January  1885  and 
was  the  first  "universal  settlement."  His  writ- 
ings were  posthumously  collected  as  'The  In- 
dustrial Revolution'  (1884;  4th  enlarged  ed.. 
1894).  Cx)nsult  Montagu^  <Life>  (Johns 
Hopkins  historical  series,  1«9) ;  Milncr»  *Ar- 
nold  Toynbee:  a  Reminiscence'  (1895). 

TOYNBEE,  Paget,  EngHsh  critic  and 
author:  b.  Wimbledon,  20  Jan.  1855.  He  was 
educated  at  Balliol  0>Uege,  Oxford,  and  from 
1878  to  1892  was  a  private  tutor.  An  Italian 

scholar,  he  has  been  a  contributor  to  Romania 
and  the  Giornale  Storico  della  Letteratura 
Italiana,  and  published  'Index  of  Proper  Names 
in  the  V\orks  of  Uante'  (l8'->4-97);  <Diction- 
ary  of  Proper  Names  and  Notable  Matters  in 
the  Works  of  Dante>  (1898);  'Riccrche  e 
Note  Dantcsche'  (1899);  «A  Critical  Text  of 
the  Divine  Comedy'  (1899) ;  besides  editions  of 
the  three  parts  of  Car>"s  ^Vision  of  Dante,* 
with  introductions  and  notes  (1899-1901-02); 
a  'Life  of  Dante'  (1900  ;  2d  ed.,  1901),  and 
^Dante  Studies  and  Researches'  (190)2). 

TOYNBEE  HALL,  a  social  settlement,  the 

first  in  the  world,  founded  by  Canon  S.  A.  Bar- 
•nctt  in  memory  ot  Arnold  Toynbee,  who  while  a 
Student  at  Oxford  became  interested  in  the 
While  Chapel  district  poor.  The  settlement 
was  opcued  in  1884  and  was  a  success  from  the 
start,  gradually  becoming  a  centre  of  educa- 
tional and  social  endeavor  and  rallying  to  its 
work  many  of  the  leading  young  men  of  tiie 
time.  Consult  Cell,  Philip  L.,  ^Account  of  the 
Work  of  Toyrtbee  Hall  in  East  London'  (Bal- 
timore 1889).  See  Social  amd  UmvEuiry 
Settlements. 

TOYS,  American,  Mannfactore  of.  To 
teU  the  stoiy  of  the  art  of  toy-making  from 
its  earliest  days  it  would  be  necessary  to  follow 
the  industry  back  through  many  centuries,  for 
the  archaologists,  in  delving  among  the  tombs 
of  ancient  Greece  and  E^'pt,  ha\  e  made  the  sur- 
prising discovery  that  children  played  with  dolls 
— and  jointed  dolls  at  that  —  more  than  5.000 
years  ago.  Moreover,  by  the  side  of  these  dolls 
the  scientists  have  imearthed  other  playthings 
that  children  still  crave:  dolls'  furniture,  the 
utensils  for  cooking  and  for  keeping  shop,  and, 
what  is  perhaps  more  interesting  from  the  point 
of  view  01  the  antiquarian,  the  articles  used  by 
the  priests  in  makin^j  the  bacnfices,  cleverly 
duplicated  in  miniature,  showing  th.it  the  chil- 
dren of  those  times  also  played  a;  ii.umg  re- 
ligious exercises  for  the  benefit  of  their  dolls. 

Scientists  now  claim  that  the  custom  of 
playing  with  dolls  is  one  that  is  practically  as 
old  as  the  world  itself,  and  they  base  their  as- 
sumi)tion  upon  the  theory  that  playthings  are 
and  always  have  been  just  as  necessary  a  con- 
stituent of  human  luaith  and  development  as 
cither  food  or  medicine.  The  most  eminent 
modern  psychologUts  support  this  theoiy.  Hmt 
claim  tluit  the  reason  whiy  children  cnvt  toya 
is  that  their  nature  requires  them,  and  that  to 
deprive  ihcm  of  such  playthings  would  be  to 
retard  their  mental  growth  and  development 
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In  spite  of  the  early  origin  of  toys  the  prog- 
ress in  the  manufacture  ot  playthings  was  su 
slow  tliat  t  vt  ii  ,is  late  ;is  100  years  ago  lluy 
were  few  in  luiintptr,  simple  of  construction 
a?)(l  cxtrcmtiy  rosth,  csptcialK  in  the  United 
States.  At  that  time  no  such  articles  were 
syitematically  manufactured  in  this  country,  and 
>8  the  co&t  of  importation  added  materially  to 
the  price,  tfiere  were  comparatively  few  persons 
who  were  financially  able  to  purchase  such 
puppets  for  their  Kttle  ones.  Instead,  the  chil- 
dren of  thof-o  (lays  accepted  more  primitive 
playthings-  dolls  that  were  ottLii  not  dolls  at 
all,  but  picccb.  01  cloth,  iitlur  lolJcd  and  pinned 
in  &uch.  manner  as  tu  suggest  the  "shape"  that 
wu  not  there,  or  with  head  and  bust  stuffed  hard 
with  *awdii»t«  the.  features  being  iodicaied  by 
pea  aod  ink  drawing.  In  addition  to  these 
dolts  there  were  a  few  other  toys  that  could  be 
purchased  for  children,  but  hoops,  jumjiing- 
ropes,  tcii-jjins,  marbles,  pop-guns,  the  jack-in- 
thc-Lnjx  the  battledoor  and  snuttlccoik.  a  icvv 
simple  games,  some  rougiily  ilhi^iiated  liouks, 
alphabet  blocks,  etc.^  rcpre&cotcd  the  limit  ol 
the  icn-sdlers'  stodc. 

So  far  as  America  is  concerned  the  toy^ 
making  industry  it  of  so  recent  an  origin  that 
it  can  scarcely  be  said  to  have  a  history.  Be- 
fore 1875  more  than  90  per  cent  of  the  toys 
sold  iti  this  countr\'  were  of  forciv,'!!  manufac- 
ture, and  we  have  made  no  attempt  to  export 
such  few  articles  as  we  did  make  ituo  other 
countries.  To-day,  on  the  other  hand,  scarcciv 
5  per  cent  of  dw  toys  we  sell  are  made  abroad 
while  our  exports  are  increasing  caindly. 

To  obtain  anydiing  fike  an  accurate  idea  of 
the  pr-eat  progress  that  this  nation  has  made  in 
th(  ai  t  of  toy-making  it  is  necessary  to  rcmcin- 
l>er  that  up  to  about  187,s  tlu  re  was  not  a  doll 
factory  in  the  United  States,  and  that  such  other 
toys  as  were  manufactured  in  American  turning 
'milts  were  cheap  in  quality  and  unprepossessing 
in  appearance.  When  the  Afflcrldui  manu- 
facturers began  to  make  toys,  alKmt  a  quarter 
of  a  century  ago,  they  found  that  it  would 
be  extremely  d;rticHlt  for  them  to  compete  suc- 
cessfully v>nh  the  foreign  toy-maker*  in  the 
fi<  (d  which  the\  h.td  occupied  for  so  U>\\y  In 
the  first  place  material  was  cheaper  m  Kurope, 
and  there  could  be  no  comparison  between  uie 
comparatively  good  WMes  paid  to  workmen  in 
this  eountiy  and  the  mlsemble  niltance  allowed 
in  those  (.krman  and  Swiss  villages  where  the 
vtiure  population  was  held  under  contract  to 
produce  su<  h  i;oo<ls  at  prices  that  kirely  enabled 
them  to  keen  body  and  mjiiI  logetlier.  To  over- 
come this  difikulty  American  inventive  genius 
was  called  into  play,  with  the  result  that  the 
local  manufacturers  not  only  established  many 
new  lines  of  toy  speciahte*  hut  that  they  evolved 
countless  ingenioas  rontrivanees  that  the  for- 
eicK  prothiccT  ha-;  rtr  \cr  dreanu  d  of  making, 
i  hu3  while  we  stil!  imj>ort  some  f?aintv  toys 
from  Fr;iii  !■  atui  S^^  if /crl.md,  nfaiK  .dl  the 
newest  and  most  unique  productitMi^  are  ikow 
made  in  America. 

Simple  toys  arc  made  mostly  of  wood  and 
metal,  using  the  same  principles  employed  by 
mechanical  eogiueers  hi  the  making  of  dnplicate 
machinery  A  design  haxing  been  decided  on, 
attd  rv.]\i,  ,  d  ti  its  mnsi  simple  elements,  gigs  are 
fashioned  so  that  each  piece  rs  a  duplicate  of 
every  other  piece;  and  the  construction  is  pushed 


-TRACHEA 

through  on  the  American  factory  system.  Mmf 
toys  are  really  model  machines,  as  steam-ea- 
pines,  locomotui'>,  car-.  carrta;.;es,  firi  er.  -«s. 
automobiles,  tanks,  etc  ;  others  .ne  T'  n^jur^ 
<:•■.'  I  'lppets,  as  ilic  N'o.ih's  ark  men.  wf  .^len  lol- 
diers  and  the  hkc;  others  are  miniatures  of  cm»- 
mon  household  articles,  as  chairs,  tables.  pUtn. 
cups,  spoons,  etc.,  assured  to  be  proper  for  ite 
furnishing  of  a  doll's  house.  Others  Are  wttf 
elaborate  and  costly  as  goat's  carriage,  wuk 
mobiles,  working  locomotives,  eontracfon  ma- 
chinery, iiniiati()n  larpe  Hcurt  s  of  elephants, 
dogs  and  Teddy  hears.  hob!-\  hor-,es.  etc.  Some 
sinKle  toys  ui  plaything's  -cil  at  ret.iil  between 
$100  and  |2H(),  which  is  not  considered  extrava- 
gant by  the  rich 

The  United  States  census  compiles  together 
tihe  manufacturers  of  toys  and  games.  It  is 
not  possible  'wholly  lo  separate  the  two,  bm  it 
appears  that  there  were  in  1914  about  200  estaib' 

hshments  wholly  de\oted  to  toy-ni.iking.  and 
us  many  more  partly  devoted  to  the  industry, 
which  Kives  employment  to  about  5,0UH  iterjoa^ 
with  iinnual  products  valued  at  $8,000,U0Ql 

TRACERY,  in  architecture,  peiuMliert 
openwork  in  a  window,  the  top  of  a  doorway, 
etc.,  characterized  by  geometric  and  ornamental 

management  of  the  prominent  Inn  -  ot  the  de- 
sign. It  i>  common  m  the  c.ithtdr.il  siruciorn 
of  Europe,  especially  m  the  i>ldir  French  and 
Italian  structures.  The  term  is  extended  to 
similar  decorative  work  of  a  conventional  ckar* 
acter,  as  on  a  dado  or  ceiling  decoration. 

TRACHEA.  tri-k«'4  or  tri'ke-a.  or  WIND- 
PIPE, the  princip.il  .lir-p.is-.iL^e  of  the  NxJy; 
a  tutie  extciidiiu':  irmn  the  l.irynx  :o  a  pomt 
opposite  the  tiurd  d'  rs.il  \encl  r;i,  where  the 
lube  divides  into  two  chict  dmsioit»  or  (»ronchj, 
one  of  which  supplies  each  lung  with  the 
necessaijr  for  respiration  or  breathing.  The 
trachea  is  of  cylindrical  form  and  tS  boOi  mv^ 
branous  and  cartilaginous  in  its  structttre.  Its 
length  is  about  four  and  one-half  inches  aai 
its  diameter  from  thtce- iDtn ;h<  u  ch  to  ont 
inch;  that  of  the  male  being  lari^cr  than  ihal 
of  the  It  male.  The  l  ri>ni  i«r  .interior  surface 
of  the  organ  is  convex  and  is  co%ered  in  ikc 
neck  and  chest  by  various  structures,  indudiag 
the  isthmus  of  the  thyroid  gland,  the  inferior 
thyroid  veins,  the  sternohyoid  and  sicmoihyrcad 
muceles,  the  first  part  of  the  stemom.  the  anh 
of  the  aorta,  elt  The  trachea  rests  on  ihe  gn'.lcf 
or  cesophagus,  while  m  ^Im  Tie-t  it  is  situated 
between  the  pleura.-  oi  iu^nil  ranes  hning  the 
thorax  and  has  the  pneumogi-tMc  nerve  ou 
each  side.  The  trachea  is  couipuied  of  nn^ 
or  xones  of  a  gristly  or  cartilaginous  natuic 
known  as  the  cartilages  of  the  trachea.  Jt  rtm 
on  the  gullet  or  oesophagus,  while  each  earrilace 
forms  an  imperfect  ring,  being  unclosed  bsrhmd 
and  having  the  gristiv  edges  merely  joined  ^T 
hbrous  membrane  l^he  cartilages  ire  sefu- 
rated  from  eadi  other  and  also  connected  to- 
gether l»y  narrow  hands  of  til  r  r. -  ussiu  Tte 
first  cartilage  of  the  trachea  is  broader  tKi» 
the  others  and  may  be  divided  at  one  ext  rcrr.  :y. 
while  the  last  cartilage  is  thick  in  the  rcslJk 
and  curved  backward  at  the  point  wh<rr  the 
trachea  divides  into  the  two  bronchi  Scxne- 
timc5  two  of  the  cartilages  may  tmife  Thr 
muscular  fihrr--  <>f  the  trache.i  •  vi-t  in  lor^- 
tudinal  and  transverse  layers  and  are  com^wfj 
of  imstriped  or  non-striated  fibres.  (Set  Mt.'W^ 
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I. \K  Systkm).  The  trachea  ilsclf  is  Hiicd  by 
dchcatc  mucous  mcmliraiic,  which  is  covered 
hy  tpilhchal  cells  provulcd  with  delicate  vitiratilc 
piocesses  or  cilia.  The  trachea  dcrjvcb  its  hlood 
from  the  inferior  thyroid  arteries.  Its  nerves 
arise  from  the  pneumogastric  trunks  and  recur- 
rent branches,  as  well  as  from  the  sympathetic 
$y$tian.  Foreign  bodies  XaUing  into  the  trachea 
most  frequently  enter  the  rigfat  brondius,  bo- 
cause  of  the  larger  size  of  tnc  latter  and  be- 
cause of  the  more  oblique  position  of  the  left 
bronchus. 

Diseases  and  Injuries  of  the  Trachea. — 

The  trachea  is  liable  to  inflammation  and  its 
products  and  frequently  suffers  from  extension 
of  disease  from  the  larynx.  Acute  infkunnui- 
tion  may  occur  as  an  idiopathic  affection  or  a 
symptom  of  other  disease,  as  smallpox,  measles, 
typhiiN,  nilierciil(  --is.  i  rmip,  etc.  The  symptoms 
arc  paui  in  liie  windpipe  from  the  lop  of  the 
sternum,  expectoration  of  muais,  sometimes 
in  regular  rings  and  a  peculiar  brazen-like 
COU^-  Chronic  inflammation  usually  accom- 
panies follicular  pharyngo-iaryogitis,  tuberot* 
losb  and  qnphilis.  and  may  extend  to  the  sab- 
mucous  tissues  and  the  cartilaginous  structures, 
resulting  in  ulceration,  cicitrization  and  stricture. 
The  treatment  consists  in  rrst,  the  application 
ot  warm  pouliices,  the  inhalation  of  steam  im- 
pregnated with  balsamic  or  anod\  iic  substances 
and  the  administration  of  antiphlogistic  rem- 
edies. Constriction  of  the  trachea  may  be  pro- 
duced by  aneurismal  or  other  tuniors  pressing 
«3ctemally  on  the  tradiea;  or  the  syn^toms 
may  be  produced  by  pressure  on  the  nervous 
trunk  or  the  inferior  larjTigeal  fibres.  Fordgn 
f'odics  occasionallv  pass  inrnuyh  the  larj-nx 
mto  the  trachea  and  the  accident  is  a  formid- 
able one,  which  not  unf rcqiiently  proves  fatal. 
The  accident  occurs  most  frequently  among 
children  and  is  Caused  by  a  sudden  inhalation 
while  holding  something^ in  the  mouth.  Occa- 
sionally, however,  a  fordgn  body  may,  during 
the  act  of  swallowing  and  without  an  inhala- 
tion, pass  under  tlie  epi|.;lottis  and  into  the  upper 
part  of  the  larynx.  Furcig^n  bodies  in  the  wind- 
pipe may  be  arrcaicd  aliuve  the  rima  Kloitidis, 
between  the  vocal  cords,  in  the  cavity  of  the 
ktrynx  or  in  the  trachea.  _  In  SUCh  cases  the 
patient  is  suddenU-  seized  with  convukive  cough 
and  dyspnoea.  The  speech  is  more  or  less  af- 
fected and  the  breathing  is  whistling  or 
si rjduloti<: ;  lii:t  thp  diapnnsis  rests  mainly  on 
the  sudden  aciLssiini  of  the  symptoms.  \\  hen 
the  presence  of  a  /(jreign  iKxly  is  made  out,  it 
ought  to  be  removed  at  once.  VS'hcn  the  body 
is  loose  in  the  trachea,  a  free  opening'  l>iwer 
down  should  be  at  once  made  and  the  open- 
ing may  be  cither  longitiidinal  or  transversely 
v»vular.  It  is  advisable  in  nearly  all  cases  to 
open  the  trachea,  as,  by  securing  a  free  aper- 
ture for  respiration,  spasm  of  the  k'  '">^  i^^ 
ob\  iated  and  the  foreiiin  body  ma\  bf  n  inovc  d 
throuRh  the  ariificial  opiiiim:,  or  it  may  fall 
through  the  glottis  into  the  mouth.  Fracture  of 
the  trachea  occurs  from  direct  violence  and  in 
such  cases  the  woimdcd  part  should  be  laid 
freely  open,  so  as  to  secure  the  passage  of  air 
tu  the  lungs.  Union  of  the  woimd  by  suture 
is  to  be  avoided,  that  by  suppurative  inflamma- 
tion being  preferable,  tlie  head  and  neck  bein^ 
retained  in  a  suitable  p<isition.  Foreign  bodies 
hi  the  trachea  and  all  kinds  of  injury  from 
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external  violence  are  serious  afltectlons.  as  dis- 
ease of  the  lungs  is  apt  to  l>e  induced. 

The  term  trachea  as  applied  in  respect  to 
invertebrates  connotes  a  more  or  less  compli- 
cated arrangement  of  air-tubes  and  spiracles 
(q.v.),  most  fully  developed  in  insects  and  con- 
sututing  the  respiratory  system.  See  Insects. 
For  the  general  subject,  see  Avatouy;  Luhgs; 
KoiB  AKD  Thioat;  REsraiATRm. 

TRACHEOTOMY.  Sec  NoSK  and  TnOMi, 
TRACHOMA.   Sec  Ophthalmia. 

TRACHYTE,  traTcIt.  an  igneous  or  pyro- 

genic  rock  of  the  effusive  type  and  c(jnsisting 
of  a  ground  mass  of  slender  Jiair-like  crystals 
of  orthuL l,i-.tic  feldspar  and  ferro-magnoian 
silicates  (hornblende  or  augite)  and  generally 

Fhtnocrysts  of  sanidinc  feldspar.  It  differs 
rom  rhyolite  chiefly  in  the  absence  of  quartz. 
Trachyte  occurs  in  the  Black  Hills,  in  Custer 
County,  Colo.,  in  Montana,  along  the  river 
Rhine,  where  the  Drachenfels  furnishes  the 
most  l>pical  \.Trir!y,  in  the  Atuergne,  in  Italy, 
and  in  the  Azores.  The  compact  pre-Tertiary 
varieties  are  claSSCd  aS  fetsitCS  (Q.V.)  OT  aS 
porphyries. 

TRACING   PAPER,   transparent  paper 

which  enables  a  drawing  or  print  to  be  clearly 
seen  through  it  when  laid  on  the  drawing,  so 
that  a  pen  or  pencil  may  be  used  in  tracing  llic 
outlines  of  the  original.  It  is  prepared  from 
smooth,  unsized,  white  paper  rendered  tr.ans- 
parent  by  an  oily  applicaiiuu,  as  of  oil  of  tur- 
pentine with  an  equal  part  of  Canada  balsam, 
nut-oil,  etc. 

TRACT  NUMBER  90.    See  Tracts  fw 

THE  Times. 

TRACT  SOCIBTIE8.  The  circulation  of 
religious  appeals  in  wziliag  preceded  the  inven- 
tion of  Minting  and  was  used  by  WycUf  and 
other  reformers  at  times  and  places  when  and 

where  open  preaching  niiv;ht  have  been  too 
perilous.  The  pi  inling-press  made  it  {Kissible  tO 
multiply  s.irh  appeals  and  it  was  largely  used 
for  this  purjxisc  in  the  religious  controversies 
of  the  16ih  and  l7th  centuries.  The  17th  cen- 
tury and  the  beginning  of  the  liith  witnessed  the 
(<rganiz.aiun  of  several  sodctics  within  the 
Quircb  of  England  for  promotiMC  Christiaa 
knowledge  and  "the  dispersion  boot  at,  homo 
and  abroad  of  Bibles  and  tracts  of  religion.* 
It  was  not,  howcvei,  vnitil  17.S0  that  mcml>crs  of 
different  Pi  i  iti'stain  driMminations  uniti  d  in 
London  to  form  the  ' Society  for  Promoting 
Religious  Knowledge  .\nu)ng  the  Poor.*  This 
and  other  societies  with  a  simitar  object  circu- 
lated many  religious  books  and  tracts. 

In  the  United  States  the  Methodist  Book 
Concern,  established  in  Philadelphia,  issded  its 
first  publication  in  1789,  and  removed  to  New 
York  in  1804.  In  1822  a  bindery  was  estab- 
lished and  in  1824  a  printing  olTice  was  added. 
The  division  of  the  Methodist  Church  on  the 
slavery  issue  led  to  the  establishment  of  a 
separate  Ijook  concern  at  Mashville,  Tenn.,  fa|y 
the  Methodist  Episx .p,!  (  hurdh  South.  The 
publications  of  the  Book  Concern  aie  of  three 
classes— 'first,  the  bound  volumes,  denomina- 
tional papers  and  some  pamphlets;  second,  those 
of  the  Methodist  Episcopal  Sunday  School 
Union,  and  third,  those  of  the  Xfctliodis!  Fpis- 
copal  Tract  Societv.  The  Concern  has  developed 
far  beyond  the  'tract  society,*  being  now  a 
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largc  religious  puhlishitiK  house.  The  salaries 
of  bishop-  and  mhcr  expenses  of  the  Methodist 
^iscop.il  Church  arc  paid  out  of  the  pri)fitN  of 
dK  Book  Concern. 

The  American  Tract  Society  was  founded 
la  tllC  spring  of  1825.  In  this  SOdet>  Christians 
of  various  Protestant  denominations  united  to 
publish  and  circulate  'whatever  would  best 
diffuse  a  knowledge  of  our  Lord  Jesus  Christ 
as  the  redeemer  of  sinners  and  promote  the 
interest'-  '-<{  \ita!  Rodlincss  and  t,ound  morality,* 
the  ir.aurial  circulated  to  he  MUch  as  would  re- 
ceive the  appro!  ation  of  all  evangelical  Chris- 
tians. The  society  estahlLshcd  a  system  of 
colportage,  K^ve  wide  circulation  to  tracts  and 
sought  to  place  Christian  literature  in  every 
family.  Periodicals  were  established  for  young 
and  old  and  tiic  needs  of  the  larse  forei^ 
population  were  met  by  religious  pitUications  in 
their  own  languages.  The  society  has  contrib- 
uted from  its  earnings  nearly  ^I.OOO.OOO  to 
assist  missionaries  ahro.id  in  printing  books 
approved  Ity  the  society.  In  donations  and 
legacies  the  society  has  received  over  $7.0(y),(KK) 
and  has  expended  that  amount  in  its  gratuitous 
work,  besides  printing  and  circulating  over  800,- 
000,000  tracts,  pamphlets,  books  and  periodicals, 
many  of  which  were  sold.  Amonc  the  nationali- 
ties reached  in  their  own  langnapcs  by  pnbliat- 
tions  of  the  American  Tract  Society  are  the 
Swedish.  Danish.  French.  Spani'-h,  Dutch.  Ital- 
ian, Portuguese.  Polish.  Bohemian,  Hebrew, 
German-Helircw.  Hungarian,  Lithuanian.  Fin- 
nish, Welsh  and  Armenian.  It  has  furnished 
refigious  reading  matter  to  the  American 
solwers  in  large  quantities.  Besides  the  Ameri- 
can Tract  Society,  every  imporunt  denomina- 
tim  has  an  oigamiation  for  the  circulation  of 
its  denominMiooal  literature. 

TRACTARIANISM,  the  name  usually 
|dvcn  to  a  system  of  religious  opinion  and  prac- 
tice promulgated  writhin  the  Church  of  F.ngland 
in  a  series  of  papers  published  under  the  title 
of  'Tracts  for  the  Times.'  between  September 
18S3  and  March  1841.  The  inunediatc  object  of 
die  writers  seem*  to  have  been  to  rome  a  large 
number  of  nominal  adherents  of  the  Church  of 
England  from  their  apatiiy.  hy  awakcnintr  iheir 
interest  in  what  thi-  writers  conceived  to  }<c  the 
distinctive  principles  of  that  Church  For  this 
end  the>*  sought  to  mark  out  a  middle  way  be- 
tween "Romanism*  and  what  they  called  ulira- 
Protestantism  The  leaders  in  this  movement 
were  J.  H.  Newman.  John  Keble  and  E.  B. 
Piiscy.  and  they  were  assisted  by  not  a  few 
devoted  adherents,  anch  a«  R  H.  Proude 
(hrottier  of  the  historian).  Hook.  Palmer.  Per- 
••eval.  Is.iac  Williams  and  others  In  the  first 
sfapc  of  the  movement  little  else  wa-  atfrmpted 
than  the  inculcation  of  the  penilur  .u  d  i  x- 
clu^ive  powers  of  ministers  episconally  ordained 
'  v  the  laying  on  of  hands  in  a  direct  and  lu - 
hroken  line  from  the  afiostlrs.  3n<!  it  was  not 
till  the  miMication  in  IK.W  of  the  'Remains*  of 
R.  H.  Froitdc,  under  the  joint>editorship  of 
Newman  and  Kehte.  ttat  anv  suspicion  was 
created  in  the  puMic  mind  of  tne  ultimate  tend- 
encies of  the  movement  The  volnmes  pub- 
li'.hid  under  that  ut]>'  were  pervaded  by  an 
unmi'-t.ikafily  anti  I'rotestant  spirit,  and  the  fact 
of  th'ir  bring  edited  and  defended  (as  they 
afterward  were)  bv  two  who  were  known  to  be 
leader*  in  the  Tractarian  movement  caused  tfnt 
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movement  to  be  denoimccd      many  who  lad 
hitherto  treated  it  with  indifference  or  foi- 
!'caranre.  or  had  even  bettowed  npon  it  a  err- 
taiii  measure  o:  .tpproval.    From  that  date  the 
bishops  began  a  series  of  charges  all  bear- 
ing more  or  less  strongly  against  the  antbon 
of  the  tract^  and  treating  them  not  as  berrtict 
hot  as  diatnntn  of  the  Churdi.  Still  the  tac\t- 
■NBt  went  on  flMMte  actively  than  ever.  A  ■■I* 
titnde  of  controversial  wntings  appcafvd  en 
both  sides,  and  the  tracts  gradually  showed 
more  and  more  of  a  leaning  to  the  Komaa 
Catholic  Church.    At  last,  in  Tract  No  SO. 
written   by   Mr.    Newman,   and    ptiJili«.hr<i  :-. 
March  1841,  an  attempt  was  made  to  pr<  v. 
there  is  no  insurmountable  barner  betv^een  like 
Roman  Catholic  and  the  Anglican  commuaioas; 
tliat  the  Thirty-nine  Articlealaltboiwh  pccparei 
by  Pfotestanu.  are  susceptiMe  of  a  Caihslc 
interpretation  not  inconsistent  with  the  doe> 
trines  of  the  Council  of  Trent.  On  the  154  of 
the  same  month  the  hebdomadal  board  of  the 
University  of  Oxford  condemned  the  tract  u 
teaching  a  mode  of  interpreting  the  Thirtv- 
nine  Articles  inconsistent  with  the  statutes  oi 
the  university,  and  the  bishop  of  the  dkicoe 
of  Oxford  recommended  that 'die  aeries  ef 
tracts  should  ttfsnlaaie  with  that  manhcr,  whUh 
it  did.  A  lew  yem  later  (M5)  Ni'  mmtn  went 
over  to  die  ClMidi  of  Roae,  as  several  of  the 
othtr  yrtafceia  b  iht  movement  had  done  v- 
fore  him.    The  effects  of  the  movetncm  .^n 
still  be  traced  within   the  F.nglish  Church  ta 
the  extreme  development  of  ritualism  in  a  *rr- 
tion  of  the  Hi^'h  riuirch.    See  (jhf.at  BcTTAnr 
—  The  Chusch  or  Emqlano;  Ncwmam.  Fkaa- 
crs  Wtu-iAM :  Ptnmr,  EnwAanPsuvsatt;  Famt^ 

ISM  :  RiTfAL. 

TRACTION,  Electric.  The  history  of  At 
development  of  electric  tmction  follows  ck>sd|y 
that  of  other  great  technical  developments  — 
starting  with  experiments  on  a  small  scale,  hav- 
ing no  practical  outcome,  followed  by  experv 
nients  on  a  larger  scale;  showing  the  ^yskal 
possibility  of  the  sTStcn,  and  fiiaO|y  osiaf  the 
experience  so  obtained  in  a  suciiessfiil,  commct- 
rial  application  of  the  system  to  practical  oper- 
ating conditions.  It  was  not  imtif  the  iaventioa 
and  development  of  dj-namo-electric  maclnnes 
made  it  possihle  to  obtain  electrical  energy  at 
a  reasonable  Cf  that  the  roriin-errial  appBcallon 
of  electric  traction  hccamc  pt^ssible,  and  evm 
after  that,  electric  machinerv  had  to  be  us- 
proved  before  electricity  could  compete  with  the 
existing  means  of  traction.  AMottg  the  fisst  la 
stndy  die  prahkai  seriously  were  Sieuws>.  in 
Germany,  and  Edison.  Field.  Daft  and  Vande- 
porle  in  this  countrj-  Before  1884  a  few  n-a  *i 
had  been  built  for  exhibition  piirpo*es  and  iron 
that  time  until  1XS8,  allhcuk'h  y  mv  small  madi 
were  equipped  with  a  fev*  ran;,  vet  it  had  not 
been  proved  that  electririty  could  W  protitalilv 
suf<stituted  on  tramways  for  cable  or  antm^ 
traction.  In  Febmary  of  1S8i  Ae  Songac 
Electric  and  Manofactoring  Cbmpaav  liinihid 
the  equipment  of  tfie  tramways  m  rodanonA 
Va.,  with  the  Sprague  Electric  Railwav  %'%~vtrm, 
and  operated  the  road  so  successftilly  that  ry?- 
load  manager,  from  other  parts  of  the  cv->cr^ 
tr\  werr  rc  nvinced  that  the^'  had  somrthirc  ^ 
^"KMMitr  tiir  animal  traction  that  w  • 
crea.se  their  facilities  for  transportatioo  «sd^de> 
create  the  cost  of  operatioti.  Fvom  tflis  ttsr 
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the  dcvclopmcnt  of  electric  roads  in  the  United 
States  has  been  rapid.  At  first  horse  tramwa|ys 
were  electrically  equipped,  then  cables  were  da^ 
placed  by  electric  trolley  roads,  then  the  tram- 
ways were  cxtrndct]  fvirthcr  to  the  suburbs  and 
surrounding  towns,  and  towns  were  connected 
by  intcrurban  roads  equipped  electrically,  run- 
ning at  high  speeds  and  otTcring  a  service  im- 
possible with  steam  locomotives.  For  city  train 
service  on  elevated  roads,  the^  substitution  of 
electrilcitjr  has  taken  a  longer  time,  as  the  steam 
locomotives  were  efficient  and  as  the  cbanges 
involved  an  expenditure  which  woatd  not  have 
been  advisable  unless  decided  advantaRCS  with 
respect  to  service  and  cost  of  operation  were 
down. 

Direct-current  Railway  Motors. —  On  all 
the  electric  roads  in  this  countr\  ,  1  nn  a  large 
proportion  of  those  abroad,  direct-current  mo- 
ton  are  ased  for  traction.  These  motors  are  of 
Che  series  type,  and  are  usually  connected  to  the 
axle  throuni  a  sit^le  spur  gearing.  The  charac- 
teristics of  the  direct-current  scries  motor  are 
admirably  adapted  to  traction  work.  The  speed 
is  dependent  upon  the  tractional  effort,  and  the 
motor  slows  down  when  the  tractional  effort 
increases,  having  something  of  the  effect  of  a 
variable  speed  gear;  this  is  veiy  important  in 
fwaclical  railway  work,  for  if  the  motors  ran 
at  a  constant  speed*  the  energy  demanded  on 
grades  would  be  greativ  exaggerated  and  much 
larger  motors  would  be  required.  It  is  also 
true  that  this  type  of  motor  gives  a  greater 
flexibility  to  the  system,  as  far  as  speed  is  con- 
cerned, and  this  flexibility  is  important  in  prac- 
tical operation.  To  show  the  ditterence  between 
a  series  motor  and  a  shunt  motor,  suppose  the 
trade  resistance  is  10  pounds  per  ton  weight  of 
the  car:  then  if  the  speed  were  constant  (as 
would  oe  the  case  with  a  shunt  motor),  the 
power  required  on  a  5  per  cent  grade  would 
be  11  times  as  much  as  on  a  level  —  air  re- 
sistance being  omitted  —  while  with  a  series 
motor  it  wonKi  be  only  three  or  four  times 
as  much. 

It  might  be  well  to  briefly  trace  the  develc^ 
ment  of  electric  railroad  motors  in  the  United 
States.  The  motors  used  by  Sprague  in  the 
equipment  of  the  Richmond  road  had  too  small 
a  capacity  for  the  work  required  and  very  often 
burned  out.  They  were  two-pole  machines,  of  a 
rated  capacity  ot  73  horse  power,  and  at  first 
drove  the  a.xle  through  a  single  reduction  gear- 
ing; the  work,  however,  was  so  heavy  that  it 
was  found  necessary  to  change  to  a  double  re- 
duction gearing,  the  teeth  of  the  pillion  stripping 
on  the  heaviest  grades.  These  motors  were  tm- 
protected  from  mcrfsture  and  from  the  dust  and 
dirt  of  the  streets.  The  methods  of  suspend- 
ing the  motor  and  some  of  the  details  of  the 
regulation  are  still  retained.  The  field  magnets 
of  the  motor  were  sleeved  on  the  axle,  thus 
centring  the  armature  on  the  axle  and  al- 
lowing a  satisfactory  relation  between  the  two. 
The  first  motors  had  a  <1uuble  commutator, 
which  was  soon  abandoned,  as  it  greatly  in- 
creased commutator  troubles,  which  were  at  that 
time  serious.  The  brushes  first  used  on  these 
motors  were  of  copper  and  a  number  of  forms 
were  experimented  on.  it  being  necessary  to  re- 
verse the  motor  without  injuring  the  commu- 
tator. None  of  the  experiments  with  copper 
bnishes  were  successful,  and  it  was  not  until 
ibit  inttodncticm  of  the  carbon  bmah  hy  die 


Thomson- Houston  Company  that  the  commu-  • 
tator  ditTiculties  were  largcK-  obviaUsd. 

Soon  after  the  ^rague  Company  entered  the 
railway  field,  the  Tnomson-Houston  and  West- 

inghonse  companies  te)ok  up  electric  railway 
work,  and  greatly  aided  its  development  by 
adding  their  immense  resources  to  the  resources 
of  the  Sprague  Company.  From  this  lime  the 
development  of  street  railway  app.ii.itiis  was 
rapid.  The  first  motors  of  all  the  companies 
used  douUe  reduction  gearii^,  and  one  of  the 
first  imnrovemetttS)  after  the  introduction  of  the 
carbon  brush,  was  the  design  of  a  comparatively 
slow-speed  motor  which  allowed  a  single  reduc- 
tion gearing  to  be  used.  The  first  motor  of  this 
kind  was  made  1  y  the  W  etisirom  Ct)mpany,  and 
within  a  short  time  other  manufacturers  were 
making  slow-speed  motors  —  some  gonig  so  far 
as  to  attempt  gearlcss  motors;  the  latter,  how- 
ever, were  not  successful  owing  to  their  great 
wetvit  and  lack  of  efiiciency  at  reasonaUe 
speed.  Host  of  the  slow-speed  motors  that 
were  made  at  this  time  were  not  thoroughly  en- 
closed, their  efficiency  being  such  that  a  better 
ventilation  than  could  be  obtained  by  a  totally 
enclosed  machine  was  necessar>'.  The  macliines 
were,  as  a  rule,  of  the  four-pole  type,  with 

Sarallel  armature  windings,  recjuinng  four 
rushes  and  causing,  under  certain  confitions. 
unbalancing  in  the  circuits  that  greatly  increased 
the  armature  losses  and  decreased  the  effidcnqr. 
The  next  stc^  in  motor  development  was  made 
by  the  Westtnghouse  Company  in  what  they 
called  their  No.  3  motors,  a  machine  much  like 
those  at  present  in  use.  It  had  four  pole.s,  each 
of  them  provided  with  a  field  coil,  while  the  ar- 
mature was  provided  with  what  is  called  a 
series  wtntfitlg^  necessitating  only  two  brushes - 
and  doing  away  with  the  unbalanced  armature 
circuits  of  the  earlier  machines.  This  type,  with 
the  modifications  suggested  by  experience,  is  the 
one  used  in  this  country  at  the  present  time, 
and  almost  universally  used  abroad. 

Controllers. —  The  first  method  used  for 
regulating  railway  motors  was  by  inserting  re- 
sistance in  the  circuit  of  the  machine;  this  was 
modified  and  developed  until,  in  the  RicbflMIld 
motors  of  the  Sprague  Company,  the  seriet- 
pa  rail  el  system  was  used,  combined  with  a  vari- 
able resistance  obtained  by  making  different 
combinations  of  the  coils  into  which  the  field 
windintfs  of  the  machine  were  divided.  On 
starling  and  for  slow  speeds  the  two  motors 
were  used  in  scries,  while  for  the  higher  speeds 
they  were  placed  in  parallel  This  system  was 
abandoned,  and  for  some  years  a  parallel  sys- 
tem for  operating  two  motors  on  a  street  car 
was  used.  One  difficulty  found  in  the  early 
series-parallel  control  was  the  liability  of  the 
motors  to  slip  when  in  series  position.  The 
slipping  on  one  pair  of  wheels  would  allow  the 
motor  conncctecl  to  these  wheels  to  revolve  at 
such  a  high  speed  that  its  counter-electromotive 
force  would  cut  off  the  pow  tr  from  the  other, 
and  the  car  would  not  start.  This  difficulty, 
which  always  exists,  but  which  is  not  of  int- 
pqrtance  on  ordinary  roads,  was  further  com- 
plicated by  the  electrical  dimculties  in  the  con- 
troller —  the  method  of  control  not  being  as 
cfticietil  as  that  used  at  present  In  the  Sprague 
system,  there  was  no  resisUinec  utsiside  of  the 
motors,  but  the  motor  t^ields  were  divided  into 
a  number  of  coils,  and  the  relations  of  these 
coils  were  varied,  ^ring  first  a  high  resistance 
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and  a  vcnr  strong  field  for  a  given  current,  and 
afterward  a  compamtively  low  rcsistancr  and  a 
comparatively  weak  field.  The  difficulty  of  this 
system  toy  in  the  fart  that  all  the  heating  ind- 
oeiital  to  the  low  efRdency  of  die  motors  on 
starting  was  lihrrated  in  tlu-  field;  and,  further, 
the  inductance  of  the  fii!<I<  was  tjrcaiesl  at  the 
breakings'  of  the  circiiii,  ulu  ii  ihc  coils  were 
in  5fnrs  The  ThdrnMni-Hoii-ti  ii  Company 
in< idilicd  this  Iiy  placiiif,'  a  varialilc  resistance  di- 
rectly Ml  the  motur  circuit,  the  reustance  being 
regulated  by  a  movable  contact  arm,  con- 
trolled by  the  motorman.  This  gave  better  re- 
sults than  the  Spraguc  system,  but  it  also  lacked 
efficiency.  In  1891  the  General  Electric  Cooh 
pany  brought  out  a  series-iKiranel  controfler. 
similar  in  some  respects  U'  the  r.ir!\  Spraguc 
control,  hut  difftrinR  fmni  it  in  thi  fact  that  the 
regulating  resistances  were  not  oyitaiiicd  hy  vari- 
ations of  the  ditfcrcnt  nxitrir  field  wiiidiiij^s,  hut 
hf  fCsistanccs  mitsidc  of  the  motor  'i'lus  sys- 
tem, with  variations  due  to  different  conditions 
of  operation,  is  still  used  and  gives  excellent  re- 
sults. Perhaps  the  most  imnonant  develop- 
ment in  contiroller  work  was  one  to  the  intn>> 
duction  of  the  magmtk  blowout  devised  by 
Prof.  Elihu  Thomson.  This  apparatus  is  so 
placed  as  to  cotitr,i!  the  ^>rcakiti^'  of  the  cir- 
cuits, and  almost  entirely  eliminates  the  destruc- 
tive effects  of  sparking,  due  to  the  breaking. 
The  method  of  operation  is  as  follows:  At 
first  the  two  motors  arc  placed  in  -vern  >.  the  re- 
sistance being  also  in  scries  with  them;  then 
the  resistance  is  nadnally  cot  out.  until  finallv 
tte  OMMors  are  m  scries  across  the  line  with 
no  outside  resistance  in  their  drctnt*.  Then 
the  resistance  is  again  cut  in  and  one  of  the 
motors  is  short-circuited;  the  next  operation 
cuts  out  the  short-circuited  motor,  the  next 
places  it  in  parallel  with  the  other  motor,  a 
l.ir^e  I'.iil  of  i!u  resistance  still  hcinp  in  series 
with  tiieni ;  the  rest  of  the  operations  consist  in 
cutting  out  the  resistances  until  tinally  the  mo- 
tors are  in  parallel  across  the  line.  The  shifting 
of  die  circuits,  due  to  the  variotis  operations 
necessary  for  regntodon  and  cross  circuiting,  is 
carefully  guarded  afi^nst  by  cnctostng  die  oif- 
ferriit  si  cn  ^ti^  -n  <  <  nipartmcnts. 

Muittple-unit  System  of  Control. —  In  ur- 
ban train  service,  where  a  num!>cr  of  cars  are 
operated  in  one  train,  with  frequent  stops,  the 
question  of  acceleration  is  of  the  utmost  import- 
ance. In  order  to  accelerate  quickly,  it  is  nec- 
essary to  have  a  lar^  margin  of  tractive  effort 
on  tne  train  —  that  ts.  it  is  necessary  to  have  a 
large  proimrtton  of  the  total  wetfdit  of  the  train 
on  the  driving  wheels.  When  die  question  of 
displacing  steam  locomotives  for  elevated  rafl- 
wa\  service  first  came  up.  and  was  attacked  on 
the  has)>  of  n^injr  electric  locomotives,  the  ad- 
vant.iK' s  of  ihe  latter  w<  re  not  app.ircnr  There 
was,  of  c«ntrse,  '•ome  advantage  in  the  matter  of 
expense,  b'"  not  <nouv;h  to  justify  the  expiMidi- 
ture  necessary  to  change  from  ste.im  to  electric 
service.  Mr.  Spraguc  devised  a  >>  >fem  hy  which 
a  ninnher  of  car«  on  a  train  could  he  equipped 
with  electric  motnr^  and  controlled  from  any 
one  of  the  cars;  this  8>'slem  he  called  the  •mul- 
tiple-unit* sj'stem.  At  first  it  was  opposed  by 
n;o>t  of  the  manufacturing  companies  :ind  hv 
many  e|cr»rica!  rneitieer*  With  his  enM.irrnrv 
energy,  howrvrr,  .\1r  *^prak'tr<-  wi-rkiij  Ivv 
lem  out  to  a  practical  demonstration,  and  to-day 
all  tndns  operated  by  electricity  employ  bis 


fundamental  methods.  The  advantages  if  tkk 
system  arc  these:   It  gives  a  large  propiwtiiiB 
of  the  total  weight  of  the  train  on  the  mmg 
wheels,  and  at  the  same  time  distributes  tlis 
weight  over  the  whole  length  of  the  iraia  hi 
the  first  jbee^  this  allows  rapid  acceleraiioe 
without  slipping  of  ilu  \shccN,  and  ui  thr  vft- 
oml  place,  it  does  nut  inip<  -e  an  undue  -•n-. 
rn  any  elevate<l  -iriKtnre     It  is  also  possible,  i.; 
course,   to  ihant;e  tl:t    number  of  units  on  i 
train  without  chan^niK  the  relative  weigbts  oi 
the  driving  mechanism  of  the  car.    It  mthv« 
more  utilizes  all  the  train  space  for  the  tnas' 
portation  of  the  passcn^^ers     Its  Asadv»> 
tages^  compared  with  a  single  locomotive  fe 
in  the  fact  that  it  necessitates  a  greater  mm- 
ber  of  motors  thus  adding  to  the  cost  of  ia> 
stallalion  and  repair*.,  and  it  greatly  compi 
cates  the  svstem  of  control 

In  the  Spraruc  systtm  each  car  is  equipped 
with  a  controlling  device  operated  hy  pdot 
motor,  the  motor  being  operated  throiigh  a  cir- 
cuit controlled  by  the  motorman.  The  system  is 
to  a  considerable  extent  automatic,  as  the  rale 
at  whidi  the  different  positions  of  the  con- 
troiler  on  eadi  car  are  changed  depends  opoa 
the  flow  of  current  into  the  motors,  and  i»  bc< 
determined  hy  the  rm  torrn.m  Thi-  is  an  ira- 
portant  feature  of  the  apparatus  and  makes  the 
acceleration  uniform,  ana  at  a  rate  to  ^ivr  -ytt 
greatest  efficiency.^  The  General  1  le\tnc 
method  of  control  is  somewhat  dilTereni  fro« 
this,  each  car  having  a  master-coolroUer,  very 
much  like  the  ordinary  tramway  oootrollcr  — 
the  i^eed  at  which  the  oincnc  li  ait  into  the 
motors  being  determined  by  the  rate  at  wfai^ 
the  motorman  turns  the  handle  of  the  o  tk- 
iroller.  In  the  Westinghousc  controller,  th<'  xp- 
paraius  which  supplies  current  to  the  motor  n 
operated  piutitnatically,  the  valves  of  tie 
pneumatic  system  hein^'  \\«irked  hy  maw,-!-c!*  in 
a  local  circuit,  which  has  as  a  source  of  crerfj 
a  few  storage  batteries  on  each  car  and  is 
crated  hy  a  master<<ontroller  on  each  car  m 
Jhe  train.  This  makes  all  the  operations  inde> 
pendent  of  the  line  cufrent  and  gives  vciy  torn' 
tfve  mid  efficient  action. 

Overhead  Tralley  System.-  For  collerrinc 
the  current  to  ran  electric  cars,  a  numf^cr  r{ 
devices  were  used,  until  finally  Spratrvie  s  »•-•.; 
cess  at  Richmond  fi.xcd  a  typo  of  collecting  de- 
vice that  is  still  considered  Standard  in  rha 
country  and  is  largely  used  abroad.  Until  acto- 
aliy  determined  1^  experimentSu  it  seemed  ia^ 
possihle  that  a  moving  contact  device  cottld  rol* 
Itct  the  corrent  necessary*  to  suppK  the  attrfy 
to  the  cars  vrithont  sua  destructive  spKUeg 
and  heattnfr  that  it  would  be  inoperative  la 
the  first  experiments  on  electric  railroadins;.  ^ 
current  wa*.  collected  from  the  rails;  attcrwriri 
it  was  collected  through  small  carnaKe*  rur  rr 
on  the  over|u-ad  wire  ;  and  finally  it  dcvc'.n**-i 
into  a  rotalini,,'  wheel  having  a  contact  or  rVr 
iinder<iid'    nt    the    trolley   wire   and  prc>«n< 

agai'ist  :t  l'\  M>me  ••pring  arrangement  Wlu- 
is  called  a  *how*  trolley  was  first  used  — iba* 
is.  a  wire  bent  into  the  shape  of  a  how.  pmr 

ing  against  the  underside  oi  the  wire,  hot  hat- 
ing no  mlling  contact    This  Is  ftill  used  te.  i 

roti-iiler.iMc  rxtcTit  abroad  and  Prr*CtHs  - 
:  Iv.iiuaw'e-  over  the  trolley-  wheel  tisn^  ir.  t*-  • 
oniifrv.  A  nrrmlier  of  m  idific-uioni  o!  r 
these  systems  have  licen  densed  and  empkM-^.! 
The  overhead  trolley  witei^  from  which  tfet 
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current  is  collected,  are  usually  of  copper;  they 
arc  either  suspended  from  insulators  fastened 
to  a  span  wire  between  poles  on  the  two  sides 
of  the  track,  or  from  brackets  fastened  to  a 
pole  and  projecting  over  the  track.  In  this 
cinnur\  they  an-  almost  uni\cr^a!Iy  placed  over 
the  centre  of  the  track,  Imt  abroad  they  are 
siimelimes  placed  on  the  side  of  the  road,  the 
trolley  being  so  constructed  as  to  make  a  side- 
bearing  contact. 

Unaerground  Trolleys. —  From  the  earliest 
application  of  electricity  to  railways,  aacmpts 
were  made  to  do  away  with  the  overhead  wires 
used  in  the  ordinary  trolley  systems.  Conduits 
having  a  slot  throni-di  uhich  a  currr nl-collccting 
device  coidd  pass  w  ere  placed  In  side  the  tracks 
or  bctVKeen  ihe  rails;  ccitidiictors  were  placed  in 
these  conduit!)  and  (he  collecting  devices  on  the 
cars  were  made  to  bear  against  the  conductors. 
At  first  the  conduits^ were  not  large  enough,  not 
finougb  space  was  ||iven  for  in&uJation,  and  die 
results  were  tmsatisfactoiy.  The  first  success- 
ful system  to  be  installed  was  a  tramway  at 
Budapest,  dcsicrned  hy  the  Siemens  Company. 
Here  tht  cimduit  was  on  the  side  of  the  track, 
the  tram  rail  forming  part  of  the  slot.  The  con- 
ductor was  siipp(jrtcd  from  below  hy  insulators 
and  the  s>>teni  was  con>trTicted  on  a  larf^er 
scale  than  had  been  previously  employed  —  the 
details  were  carefully  worked  out  and  the  road 
lot  ojperated  successfully  from^the  time  of  its 
installatioti.  In  the  meantime,  in  this  country, 
the  necessity  of  some  such  system  in  the  cities 
of  New  York  and  Washington,  where  overhead 
wires  were  not  permitted,  had  forced  the  differ- 
ent elcctriral  companies  to  take  up  seriously 
the  question  of  conduit  construction,  with  the 
result  that  successful  systems  were  worked  out 
for  both  Washinpion  and  New  York,  tiie  sys- 
tems being  practically  the  same.  The  slot  in 
these  systems  is  in  tne  middle  of  track:  The 
conduit  is  con'^inutcd  a<  follows:  Cast-iron 
yokes  supporting;  the  liumrail  and  slot  rail  are 
placed  at  uitervals  of  five  feet,  the  rails  arc 
attached  to  the  yokes  and  the  whole  strnctnrc 
is  blocked  up  in  its  propi  r  position  ;  then  sheet 
steel  is  placed  hetweeti  the  yokes,  fonnitig  a 
tunnel  of  the  proper  <iini<  !isioii<:,  and  COD  Crete 
is  packed  around  the  yokes  and  the  fortns,  sup- 

Krting  the  structtire  in  its  proper  position  and 
rming  a  tunnel  for  the  conductor  rails.  The 
stce!  forms  are  then  taken  out  The  conductors 
arc  made  of  T-iron,  held  from  above  by  porce- 
lain insulators  placed  in  cast-inm  hioces  along 
the  track.  The  details  of  the  ihlTcrent  systems 
that  have  been  installed  vary,  hut  the  above  is 

;racticany  the  standard  type  of  construction, 
'he  current  for  the  car  is  collected  hv  means 
of  what  is  known  as  the  plow,  which  passes 
through  the  slot  and  has  two  cast-iron  contact 
shoes  held  against  the  conductor  rail  by 
springs;  the  rait  i-  supported  on  .cross-rods 
on  the  car  and  h.is  a  wide  limit  of  lateral 
motion.  It  iv  iis|i,"(l  to  pLici-  ducts  beside  the 
trade,  these  ducts  containing  the  feed  wires 
that  are  connected  at  various  mtervals  with  the 
conducting  rail. 

The  Generation  and  Distribution  of  Cur- 
rent.—  In  the  earlier  roads,  and,  in  fact,  in 
many  of  the  roads  now  operated  in  this  coun- 
try, the  current  for  the  inc>ror>  i>  iibtanud  from 
direct-ctirrent  m.nhmes.  li.i\:i!|.':  a  vniiaKC  of 
Ijctwecn  SIX)  and  W.Hi  volts.  These  tTiac'uiu  s  are, 
as  a  rule,  compounded  so  that  ibdr  voltage  in* 
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creases  with  an  increase  of  load.  There  %vcre 
two  reasons  for  this:  One  is  that  the  increased 
voltage  compensates  to  a  cert»n  extent  for  the 
loss  of  voltage  in  the  distributing  system ;  the 
other,  and  most  important  reason,  is  that  the 
streiiKtheiiint,'  of  the  field  prevents  the  sparking 
that  niiKht  odierw  ise  he  caused  by  the  armature 
reactions.  It  is  the  custom  to  ground  the  nega- 
tive iidc  of  the  machines  and  connect  the  trol- 
ley wires  through  what  is  called  "feed  wires*  to 
the  positive  brushes.  These  feed  wires  are 
carried  along  the  line,  coimected  at  intervals 
to  the,troUey  wires,  it  being  usually  die  custom 
to  divide  the  road  into  sections  and  feed  the 
different  sections  from  dilTerent  feed  wires. 
At  the  Voltage  which  has  been  adopted  as  the 
standard — that  is,  from  3(K)  to  (M)  volts  — 
the  economical  distribution  when  the  service  is 
heavy  is  limited,  and  if  a  direct-current  system 
is  to  be  employed  for  a  large  area,  a  number 
of  stations  must  be  installed.  For  this  reason, 
what  the  distances  are  great,  it  is  sometimes 
necessary  to  employ  a  high  potential  alternating 
system,  reducing^  it  to  a  SfXVvolt  continuous-cur- 
rent system  at  centres  of  distribution  called  sub- 
stations. On  internrban  lines,  for  instance, 
where  the  distances  arc  great  compared  with 
the  number  of  units  in  oj>cration.  this  method 
becomes  imperative  as  otherwise  the  variations 
of  load  on  the  Central  station  would  be  exces- 
sive and  the  cost  of  power  would  he  practically 
pronibidve  This  method  of  operation  may  be 
fle=;crihcd  as  follows:  Tin  ^  i  ntral  station,  lo- 
cated at  sotnc  point  whesc  ihu  greatest  economy 
of  operation  can  be  olnauied,  cenerates  alternat- 
ing currents  at  a  high  potential ;  these  alter- 
nating currents  are  taken  to  the  sub-stations, 
situated  at  reasonable  distances  from  one  an- 
other along  the  fine,  and  are  there  changed  to 
alternating,  currents  of  lower  potential  by  means 
of  tiansformera  and  then  converted  into  direct 
currents  of  the  proper  potential  l)y  means  of 
rotary  converters.  In  this  way  a  large  area 
can  he  supplied  from  one  central  station  and  a 
cornparitlively  large  nnmlier  of  units  can  be 
operated  at  one  time  in  rn  ihis  station,  thus 
giving  conditions  of  maximum  economy.  On 
the  sub-stations  themselves,  there  is,  of  course, 
a  fluctuating  load  and  it  is  the  custom  to  install 
storage  batteries  in  connection  with  the  rotary 
conveners  to  equalize  the  load ;  the  battery  stor- 
ing energy  when  the  load  is  light  and  giving  it 

out  \'.  1  It'll  'l.i:  I'll.-. i'  1- 

The  Ret^uin  Cucuit  and  Electrolysis. —  In 
most  of  the  overhead  tracuon  s\stems,  the  cur- 
rent passing  through  the  motoi»  goc»  through 
the  wheels  of  the  car  to  ii.e  rails,  and  then 
returns  to  the  station,  "bus  bars'^  fiiially«appcar- 
ing  at  the  negative  brushes  of  the  dynamos. 
Wficn  a  system  is  operated  in  this  way,  the  rail* 
are  bonded  —  that  is,  two  adjacent  rails  are 
connected  by  c<jnductiiis  securely  attached  to 
the  r.iils  and  giving  a  low  resistance  to  the 
elect!  ic  current.  If  the  bonding  is  good,  a 
considerable  part  of  the  current  passes  along 
the  rails  while  a  small  portion  strays  through 
the  earth  to  other  conductors,  such  as  water 
pipes  and  gas  mains,  using  these  as  a  return 
ctmductor.  H  the  bonding  is  bad,  however,  a 
considerable  portion  of  the  return  current  is 
carried  l:>  tht  undi  iground  pipes,  causing  them 
at  times  sl-mou^  nijur\  For  this  reason,  and 
also  becaiiJ-e  of  the  fait  that  low  coiuluctiviiy 
iu  a  rail  return  causes  losi  of  cner^,  it  is  of 
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importaiuc  that  the  hondinp  of  the  rails  should 
be  as  lliurouKhl>  in  rfcctcd  as  po^sililc;  it  shuuld 
also  be  carefully  inspected  at  intirvals,  as  ihc 
brads  are  liable  to  break  and  produce  a  high 
resistance  between  the  adjoining  rails,  thus 
diverting  a  considerable  amotint  of  current  to 
the  underground  pipes.  The  matter  of  the  clec- 
trolysit  of  underground  metallic  structures  re- 
ceived little  aiteniion  during  the  first  two  or 
three  years  of  electric  railroad  development; 
the  ettict,  liowcviT,  naturally  increased  with 
time  and  the  development  of  the  systems  until 
the  aeriom  daange  that  occurred  beouie  evi- 
dent and  neant  for  oreventing  it  was  soni^t. 
These  means,  as  a  rule,  consisted  in  connecting 
different  points  of  the  rail  circuit  to  the  negative 
bus-bars  of  the  station,  by  return  feeders,  and 
in  iii,Lkiii)4  mitallic  contacts  between  the  rail 
and  pipes  at  points  where  the  current  was  leav- 
ing the  pipes;  also  in  metallically  conneciuiK  the 

B'pcs  near  the  station  with  the  negative  bus-bars, 
o  electrolytic  damages  is  done  when  the  cur- 
rent leaves  the  pipe  through  a  metallic  conductor; 
it  is  only  when  tne  current  passes  from  the  pipe 
throuph  an  electrolyte,  such  as  is  furnished  f'V 
moist  soil,  that  corrosion  takes  place.    In  some 

£ laces,  the  joints  of  the  pipes  have  been  insu- 
lted to  prevent  the  current  from  passing 
through  them  and  this  is  perhaps  the  most 
efficient  means  o£  avoiding  electrolytic  troubles. 

Altonuttinc-carrent  Motors.— The  most 
important  drawbacks  of  the  induction  motor 
are  these:  In  the  first  place  the  motor  has 
practically  the  same  characteristics  as  a  direct- 
current  shunt  motor  and.  therefore,  does  not 
afford  the  varialn  ii  of  speed  with  load  that 
is  one  of  the  most  important  and  valuable 
features  of  a  Series  flMtor.  In  the  aeoond 
place  three  drcuits  are  neeemsy  to  opecate 
the  machine  and  while  die  trade  can  be  tiscd 
for  ime  of  these  circuits,  the  necessity  of  two 
wires  over  each  track,  the  wires  having  a  con- 
si  dtraMe  dilTerencc  of  potential,  makes  tne  prac- 
tical operation  of  such  a  traction  system  difTi- 
cult.  Numerous  sy^>iems  have  liei  n  devised  fur 
regulating  these  motors,  but  they  are  either  com- 
plicated or  inei^cient  and  it  »  the  OBinioa  of 
the  writer  that  inductioQ  imiIoe«  wuI  not  be 
used  for  railroad  work  except  wider  special 
conditions.  The  only  advantacrr  such  a  system 
otTits  is  the  high  potctuial  that  can  he  used 
and  this  advantage  is  neutralized  by  the  fact 
that  the  three  conductors  necessary  make  high 
potentials  practically  unavailable.  Eleetrifica- 
don  offers  a  wonderfnl  omortuallj  for  saving 
in  capital  expenditure,  where  expanding  de> 
mands  new  facilities  which  hy  other  means 
would  be  inordinately  expensive  to  provide. 
The  higher  sustained  speeds  of  electrically- 
hauled  trains  on  heavy  grades  offers  an  ir- 
resistible opportunity  to  expedite  traffic  and 
the  flexibility  of  make-up  and  movement  of 
multiple-unit  suburban  trains  is  a  most  vain* 
able  consideration.  The  fact  that  electricity  as 
a  source  of  railroad  motive  power  ofFrrs  the 
only  possible  connecting  link  between  the  water- 
fall and  the  locomotive  >:ives  it  an  unitpie  po- 
sitiiiii,  analogous  to  that  of  alternatinp  current 
in  the  general  power  distribution  field.  It  is 
more  difficult  to  prove  out  the  economy  of  elec- 
tric operation  on  this  basis,  but  it  is  certainlv 
sound  over-all  conservatira  to  use  to  the  limit 
a  form  of  modve  power  that  cuts  down  mate- 


rially the  rate  at  which  the  supplies  of  coa. 
fuel  oil  are  being  depleted. 

During  the  last  few  years  the  new  can  bspi 
been  made  considerablv  larger  and  heaoe  tfcc 
propulsion  equipment  has  become  profor&» 
ately  more  powerful  than  that  formerly  ff> 
viiKd     The  latest  motors  arc  spccific'l' to  pc- 
foini  any  service,  on  cars  wciRhinK  75  tcai 
loaded,  that  is  now  being  performed  ?y 
motors  on  the  original  Sii-ton  cars  and  u  a 
required  also  that  they  shall  operate  satiffac- 
tonly  on  trains  made  un  indtscriminatcly  t.i 
the  old  and  new  types  of^  cars  These 
are  provided  with  tapped  field  comi 
poles  and  self-ventilation.    They  operate 
mally  at  600  volts  direct  current  but  arc  capaKr 
of  successful  operation  at  voltage  up  t  i  7'-y 
Space  restrictions  have  had  a  marked  inf^uer^r 
on  the  design,  owin^  to  the  use  of  dasp  bnka 
and  the  desire  to  uiiHze  standard  electrical  oa»> 
struction  and  to  this  end  the  gear  face  has  beta 
reduced  to  four  and  one-half  inches  in  piser 
of  tlM  five*inch  face  that  would  ordinarily  h^rr 
been  used.  Acceleration  is  accomplished  o&.rr 
automatically  or  by  hand,  the    tormer  brir^c 
under  control  of  the  current-limit  relay  on 
car  and  there  are  10  notches  for  f.  rward  • 
ning  and  six  for  reverse,  these  including  tbc 
running  positions  made  available  by  the  Md 
control  as  well  as  the  customary  intcrmediai 
running  points. 

In  some  of  the  single-phase  locotnotiTes  of 
recent  construction  spur  gears  and  coupling;  rxA 
have  been  adopted  for  transmitting  the  pomcr 
from  the  motor  to  the  driving  axles. 
truck  is  provided  with  two  motors  geared  a 
common  intermediate  shaft  which  b  oonneciri 
to  the  driving  whcela  hjf  noma  of  the  coupi  r^ 
rods.  The  latter  are  arranged  one  on  each  ut* 
of  the  locomotive  with  an  angidar  ditplaminjiT 
of  90  degrees.  The  pinions  on  the  motor  sha'- 
arc  fitted  with  springs  to  give  circumtcrcr.aAl 
flexibility.  This  annngement  is  adopted  • 
equalize  the  touth  pressures  on  the  two  prtr^f^ 
and  to  compensate  for  the  sudden  alterabo** 
of  tongue  chiefly  due  to  the  coupling  rod  dnvt 
with  its  changing  reciprocating  focoea.  Tws 
atroiuAsr  cmstructed  centre  pins 
the  trudes  take  the  wei^t  of  the 
body  and  the  electrical  equipment 
switches  with  their  operating  apparatus 
mounted  together  with  the  tran-ilormer  so 
the  whole  forms  a  complete  unit  which 
installed  or  removed  bodily  through  an 
in  the  roof.  The  two  motors  of  each  . 
connected  in  series^  while  the  two  pairs 
parallel  with  one  another. 

F.lcrtric  locomotives  are  now  generally 
sidered  in  two  groups,  regardless  of  »ysxcm  or 
iiirreiit  "supply,  namely,  the  powerful  marhino 
\,  hu  h  .T.re  n^ed  in  heavy  electritications  on  tb? 
main  lines  of  important  Steam  roads  and  th- 
lighter  locomotivca  whidl  find  their  6cld  v 
anolication  in  leas  conspkuoua  doty  fas  the  ckc 
trnied  zones  of  steam  roads  ana  in 
freight  cars  on  interurban  lines.    The  fo 
locomotives  are  of  special  designs,  each  rj^ 
road  system  having  its  own  retjuircmerrs  TVt 
design  of  the  lighter  machines  tend*  morr 
standardization      Standard   interurban  fmci? 
locomotives  are  usually  of   the  ste*fU  Xjfje 
whidl  is  preferable  to  Ac  box  type  m  ap- 
pearance and  is  free  from 
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Df^ien  features  introduced  to  ensure  reliability 
and  low  maintenance  cost  include  particularly 
(1)  Form-wound  armature  coils,  with  special 
insulation  in  the  ends  of  the  slots;  (2)  Strap- 
wound  field  coils  securely  fastened  and  held 
against  vibration;  (3)  Substantial  brush-holder 
dcsipn  and  construction;  (4)  Mica  insulated, 
undercut  commutations;  (S)  Bearings  of  ample 
size  with  oil-fiauping  pockets,  lubricated  by  oil 
drawn  up  and  filtered  throuph  waste;  (6) 
Two-point  gear  case  suspension.  The  unit 
switch  control  has  proved  itself  capable  of 
handling  the  heavy  currents  encountered  and 
also  to  withstand  the  bumps  to  which  the  loco- 
motives are  subiected,  particularly  in  switching 
work,  low-speed,  drag-freight  service  or  main- 
line service.  In  this  control  the  various  main 
circuit  connections  arc  made  by  unit  switches, 
actuated  by  compressed  air  taken  from  the  air- 
brake system;  the  admission  of  air  to  the  switch 
cylinders  being  controlled  by  magnet  valves, 
which  valves  are  operated  by  current  from  a 
control  circuit  through  a  train  line  from  the 
master  controller.  Current  from  this  control 
circuit  is  tapped  from  points  on  the  control 
resister  "which  is  connected  between  trolley  and 
ground,  pr  may  be  supplied  by  a  storage  battery. 

In  late  years  the  solution  of  the  elcctnc 
railway  problems  has  become  more  difficult. 
The  automobile  has  become  a  most  serious  com- 
petitor ;  at  this  time  more  than  6,1)00.000  pleasure 
cars  are  licensed.  The  automobile  has  not  only 
decreased  riding  upon  the  trolley  cars  during 
business  hours,  but  it  has  deprived  the  railway 
of  practically  all  of  its  pleasure  riding.  The 
entire  economic  basis  of  the  industry'  has  bcctt 
undermined  and  if  the  business  is  to  survive 
it  must  be  a  radically  different  business  in  the 
future  than  it  is  at  the  present  time  It  must, 
in  the  first  place,  secure  prompt  and  adequate 
relief  by  a  sufficient  increase  tn  revenues  to 
enable  it  to  function  as  a  public  utility;  for  a 
rejuvenation  of  credit  is  essential  to  carrjing 
through  the  radical  readjustment  in  operating 
methods  which  will  be  necessary.   In  many  of 


the  smaller  cities,  the  companies  must  turn  to 
one-man  cars  permitting  more  frequent  service 
with  reduced  operating  cost.  In  the  larger 
cities  the  companies  and  the  public  must  face 
the  necessity  of  abandoning  the  theory  of  a  fiat 
five-cent  fare  covering  the  entire  city  area  and 
of  charging  the  passenger  according  to  the  dis- 
tance which  he  rides.  See  Amehican  Street 
Railways;  Railways,  Street. 

EnwARH  S.  Farrow, 
Consulting  Military  and  CivH  Engineer. 

TRACTION  ENGINE,  an  engine  designed 
for  drawing  loads  on  ordinary  roads  or  across 
country,  and  thus  distinguished  from  the  locomo- 
tive wnich  hauls  loads  over  steel  or  iron  rails. 
The  traction  engine  is  designed  to  wiilistand 
severe  Jolts  and  to  climb  gradients  of  at  least 
1  in  10  and  on  a  surface  which  sinks  some- 
what lieneath  the  weight  of  the  engine,  thus 
presenting  a  continual  slope  upwards  in  front 
of  the  wheels.  The  speed  seldom  exceeds 
eight  miles  an  hour  and  consequently  it  is 
usual  to  reduce  the  speed  of  the  driving-wheels 
from  that  of  the  engine  shaft  by  intermediate 
gearing.  Usually  attached  to  the  main  axle 
IS  a  winding  drum,  by  which  heavy  loads  may 
be  drawn  up  bad  hills  on  a  wire  rope,  the 
engine  having  previously  ascended,  light,  to  the 
top.  A  heavy  fly-wheel  and  a  high-speed  gov- 
ernor arc  provided.  The  dri\'ing-whecls  of  a 
traction  engine  have  tires  or  treads  of  great 
breadth  to  distribute  the  weight  of  the  boiler 
and  engine  over  a  large  area  of  yielding  road- 
way. The  tires  arc  also  usually  corrugated  or 
roughened  to  give  adhesion.  A  very  efficient 
means  of  steering  is  always  provided  in  the  trac- 
tion engine  to  enable  it  to  make  the  sharp  tunis 
required  in  ordinary'  roads,  and  it  is  further- 
more usually  so  designed  that  by  throwing  out 
the  intermediate  gearing  from  connection  with 
the  traction-wheels,  the  steam-engine  proper 
can  be  used  as  an  agricultural  engine  for 
threshing,  milling,  pumping  and  other  similar 
purposes.    Light  traction  engines  were  once 
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favorites  in  drawiiiR  plows  but  have  I  ccn  dis- 
plaMd  by  the  tractor  of  the  iiitcriial-coml>us- 
tiMI  BiRinc  t>'pe.  althouRh  these  are  really  trac- 
liotl  engines,  it  is,  however,  usual  to  lunit 
tins  term  to  the  older  type  of  land  engine  ppo- 
pclkd  l  y  steam.  This  tvpc  appears  to  hold  Hi 
place  in  America  for  tiauling  threshing  ma- 
chines from  place  lo  place  and  for  driving 
tlicm.  In  roadless  countries,  such  as  parl->  of 
Australia.  Africa,  etc..  a  heavy  type  of  trac- 
tioil  «ll^e  is  employed  to  haul  trams  ot  waff- 
011%  M  well  as  to  act  as  portal>lc  engines  for 
Af^dirtg  power  for  threshing  machines  etc. 
EnRinc»  dcsiwned  for  Areshing  outfits  are  tup- 
plied  with  fire-boxes  capable  of  burning  wood, 
Ftraw  and  refuse   fuel.     Since  the  openmg 
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yc.irs  of  the  present  century  the  steam  traction 
engine  hus -been  di^pku  t  d  to  a  M-ry  great  ex- 
tent by  tractors  and  engines  of  the  internal 
mnbustion  type.  „( Sec  Tractor),  Consult 
llainrd.  Jamei        *Th«  Tracuon  Engine: 

1915). 

TRACTOR,  a  machine  that  draws  a  1  ad. 
fciaielally  a  power^gine  mounted  nr.  \viuc!s 
tor  travcUug  on  roads  or  rough  ground  and 
hauling  wagons,  trailers,  plows,  cultivators  .or 
the  like;   a  traction-engine.    The  UKOaiObve 
(q.v.)  was  the  first  common  form  of  traetor» 
but  docs  not  hear  the  name,  and  by  eoamOB 
consent  the  terra  has  been  confined  mainly  to 
road-engines  that  do  not  operate  on  a  track 
or  ride  on  rails.    The  word  tractor  iKgan  to 
b«  used  «A«tt  ttaua  flowing  became  general 
For  this  purpose  a  rood-engine  was  developed 
with  massive  wheels,  having  broad  metal  tires 
that  would  not  sink  readily  in  soft  soil,  and 
to  give  them  greater  snp  on  the  ground,  or 
tractor  cap;icity,  cro>s-i>Kees  were  fixed  on  the 
tin»v  so  as  to  resist  shpping  when  there  waJ 
iard  pulling.    This  engine  was  provided  with 
O  long,  horizontal  Iwiler,  an  upright  smoke- 
Rtadc  WmI  many  of  the  conveniences  ot  a 
locomotive.   At  the  rear  was  usually  a  draw- 
lar.  ttj  which  could  be  hitdied  a  gva^  of  wows, 
or  vnltixaiors,  or  mowing  or  reaping  mirmnfS. 
U  has  made  iM)s>ihlc  the  extensive  wheat  f*'™*" 
ing  of  tlic  (.r<;it   Northwest,  and  has  been 
largely  intrudiued  in  the  principal  .igricuhural 
countries  of  the  world.    International  plowmg 
matches  have  been  held  with  these  farm  trac- 
tors. itOtaUy  at  the  Canadian  government  ex- 
perimental fann  in  Ontario.  These  have  been 
instituted  by  Ae  Ontario  Department  of  Agri- 
culture in  co-operation  with  Plowmen  s  Asso- 
ciations.   Hut  these  farm  tractors  have  been  so 
larKC  and  co^K  tli.it  tluir  use  was  prohibited 
on  small  farms,  and  they  have  been  satis- 
factory on^  on  approximately  level  areas  ot 

**  fttos  remained  for  Henry  Ford  and  Son  to 
produce  a  small  and  incxpawve  tractor 
adapted  to  the  use  of  Ae  small  farm.  This 

machitn  known  as  thc-Fordson 
as  introduced  in  1918  carried  a  22  horse- 
power kerosene  .  ii^n  r.  of  the  fonr-cybnder 
type  The  frame  is  hke  a  small  auto-truck.  ;uid 
the  fore-whccls  arc  of  steel  <  onstruction,  with 
ball  bearings,  dust  protector,  and  Hances  to  pre^ 
vent  side  clipping.  ^  The  *heeU-- 42 

inches  in  diameter  and  12  indics  wiOC— are  the 
drivers,  and  carry  most  of  the  wCtgM;  the 
^pVing  flai^  of  these  are  of  anglo-stecl,  set 


at  an  angle  of  4S  degrees.  The  drivef'ssof  .. 
Itctwecn  the  driving  wheels,  and  the  n«me4v. 
control  is  vcr\  sitnil.ir  to  that  of  a  ligM  «Sj- 
truck.     A   bevcl-puiion   and   sector   are  cia- 
nected  with  tlic  steenng  wheel,   and  entirm 
enclosed  and  lubricated  by  oil  splash    i)*rr  -_ 
under  this  is  the  throttle  lever,  the  spark 
being  mounted  on  the  dash.   The  distance  < 
tween  the  wheels,  constittttiac  the  tread, ».  s 
38  inches,  and  the  madiine  can  turn  a  eo»- 
pletc  circle  within  21  feet 

The   ordinary    plow  mi;    spccfl    is    two  *t-J 
three-quarters  niilcs  an  h  air,  with  a  lo»  *pcf: 
of  two  and  one-half  miles  an  hour,  the  drj. 
tar  poll  being  1.800  pounds  and  2.5«i  pou:  : 
respectively.    When  traveling  or  doing  i 
work,  a  speed  of  six  and  three-quarters  ic.-.t> 
an  hour  is  available.    Fairly  good  gnwtad  os 
be  plow'ctl  at  the  rate  of  about  thitt  iHlilWn 
of  an  acre  an  hour,  varyiiik:.  of  cotl^^e   w  ' 
conditions.    A  little  less  than  thrc^  ga..cKi>  • 
kerosene  per  acre  is  a  fair  average  cqosijt::- 
tion.    With  fuel  and  water  tanks  foil  « 
machine  wdgh*  Z^KO  pounda. 

Automobile  Tractora*-- As  aoy  wi  « 
modern  auto-truck  was  perfected  and  IwU*^ 
have  a  considerable  sale,  it  became  anipaiut 
that  it  was  a  convenience  to  separate  the  trart 
Into  two  or  more  parts,  one  l>cing  a  tractor  .- - 
the  others   trailers.     Many   of    the  toA-^ 
factiurers  of   auto-trucks   build    tractors  ci 
the  same  general  Unes  as  their  trndcs. 
instead  of  providing  them  wnth  a  rear  body  tc- 
carrying  a  load,  there  is  simply  Mace  tor  "^T 
ing  a  "fifth- wheel"  de\ice.  or ehe  a  dfwy 
which  a  trailinR  car  can  he  easily  attached  A 
typical  form  of  these  is  shown  in  the  lOmtn- 
tion.  the  tractor  having  four  low  hea%  >  *b 
with  radiator,  motor  and  cab  in  front,  ar*.  -r 
rear  of  the  diassis  clear  for  supporting  a  t  • 
wheel  or  turntable  device,  on  which  the  ior»v 
end  of  a  trailing  ear  may  he  wppofted 
swiveled.    About  40  per  cent  of  the  ijrenai  * 
the  trailer  is  designed  to  be  earned  «■ 
tractor,  and  as  the  trailer  has  but  t^KO  prrorm. 
wheels,  located  at  the  rear,  it  is  pr.nidfd 
the   front  with  a  pair  ot    hght     u-j^or  . 
wheels.        are  swung  out  of  the  wa>  »»tir 
is  attadied  to  the  tractor,  but  which  ckt  ' 
used  to  keep  it  npright  when  not  coniK^-'. 
with  the  tractor.  This  type  of  tr^er  ts  ov- 

calh-d  n  ^- nii-!r;iiI.T  tO  distinguish  It  ^IWW  • 
four-wheeled  tr;ukr,  that  bears  all  ««»*•" 
weight,  and  is  pnlled  Iqr  some  fotn  of  dne- 

The  comhination  of  auto-tractor  and  • 
is  very  convenient,  for  it  not  only  a»abi«  " 
tractor  to  deposit  its  load  withopt  anr  de- 
but it  can  l>e  used  to  haol  aO  fom  •«  ; 
cars,  and  often  a  number  of  than  f  a  IT. 
The   method   of   connecimK    the    tracSBT  S"^ 
trailer  hv  a  fifth-wheel  device  is  shown  o- 
illustration.   Tracks  T  arc  mounted  on  *e  "  ■ 
frame  F  of  the  tractor,  and  a  swive.  ^  — ' 
between  the  rails.  The  fifth -wheel  doK.  ; 
sists  of  an  axle  centrally  mpowed  o«  - 
swivel,  and  two  light  wheels  \V  W  A«  «• 
around  on  the  tracks,  and  can 
in  a  half  circle    The  forwani  V  . 

iiii;  car  C  is  mounted  and  fixed  on  tins  " 
wheel  device.    The  fifth-wheel  drvnce  of 
takes  its  name   from   the  fifth  wheel 
front  «!•  of  an  ordinary  wagoo,  iheni^ 
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lias  beon  developed  into  a  mechanism  tliat  is 
much  more  than  a  whc^l  Some  maniif  acturcis 
use  a  swivcUng  pair  of  bolsters  instead  of  this 
fifth-wheel  device.  When  a  trailer  is  loaded 
ready  to  start,  the  tractor  is  backed  up  to  it, 
and  hitched  on  by  simply  guiding  the  two  small 
wheels  of  the  fifth-wheel  device  up  the  tracks; 
or,  if  an  automatic  coupler  is  used,  the  method 
of  cnnnc-rting  may  be  very  similar  to  that  used 
in  coupling  railway  cars.  It  is  necessary  to 
provide  trailers  with  brakes,  else  they  might 
create  trouble  in  going  down  hill,  and  these 
have  to  be  connected  with  the  tractor,  so  as 
to  be  operable  in  unison  with  the  brakes  when 
set  by  d)e  driver.  The  connection  between 
tractor  and  trailer  must  also  be  such  as  to 
permit  a  rocking  motion,  so  that  when  passing 
o\Lr  uiiCitn  roads  all  the  wheels  shall  travel 
on  thi   road  without  straining  the  framework. 

Military  Tractors. —  The  military  "tank" 
which  attained  fame  in  the  World  War  was 
based  on  a  peculiar  form  of  tractor  dengned  to 
work  in  a  roiMlt^countfy>  as  in  lognnc  opera- 
tions,  canal  bnifding,  etc.  The  veryncavy  end- 
less chains,  bearing  feet  on  each  link,  fitted 
these  machines  for  the  most  arduous  pulling 
work  under  the  most  trying  conditions,  and 
some  military  man  among  the  British  recog- 
nized their  possibilities  when  armored,  and  the 
military  "tank"  was  the  result,  introducing  this 
type  of  machine  to  untold  thousands  who  other- 
wise wouid  never  have  beard  of  it  Tboug^ 
too  slow  of  operation  to  compete  with  the  ordi- 
nary  tractor  of  auto-truck  type,  yet  the  tank- 
tractor  has  such  superiority  in  marshy,  stony 
and  very  rough  ground,  that  it  has  obtained 
considerable  use. 

The  Synmotor. —  Another  pecuHar  form  of 
tractor  that  has  been  invented  by  a  New  Jersey 
I^nius  is  called  die  qmmotor.  It  is  an  adapta- 
tion of  die  motor-cycle  to  agrkultural  traction. 
Instead  of  pneumatic  tire  wheels,  this  machine 
is  provided  with  steel  rims  ,ind  angle  grips, 
like  the  wheels  of  big  farm  tractors,  and  is 
designed  to  draw  cnlti vaiors,  seeders  atid  srti.ill 
mechanism  used  in  truck  larming.  Its  peculiar- 
ity lies  mainly  in  its  being  attached  by  a  wire 
to  a  central  post,  around  which  it  circles  in  re- 
ducing spirals.  When  started  on  a  circle  of 
ground  it  does  its  work  automatically  until  the 
entire  circle  of  100  or  more  feet  in  diameter 
is  plowed  or  cultivated,  excepting  a  small  por- 
tion in  the  centre.  It  operates  in  a  four-  to 
seven-foot  swath,  and  u>;es  gasoline  fuel. 

The  drawing  or  pulling  device  of  a  rope- 
way or  wireway  is  also  termed  a  tractor,  see 
Motor  Trtck;  Tank. 

TRACTOR,  Caterpillar.  A  tractor  em- 
ploying, instead  of  the  usual  drive  wheel,  a 
flexible  steel  belt,  or  track,  which  supports  the 
weight  of  the  machine,  even  in  very  soft  eround 
*  and  gives  it  greatly  increased  tractive  emdency 
under  all  conditions.  Invented  by  Benjamin 
Holt,,of  Stockton.  Gal.,  about  1900,  it  was  first 
used  in  the  peaty  soil  of  the  San  Joaquin  delta, 
or  "tule,"  country  It  is  particularlv  adapted  to 
cultivation  of  orclianls  or  other  plowed  ground 
since  iln  re  is  no  soil  packing;  to  reclamation 
work  m  swampy  lanti  ;  to  hauling  where  ruads 
have  not  been  established,  as  in  desert,  forest  or 
in  military  operations;  to  climbing  grades,  since 
the  traCK  principle  affords  unusual  pulling 
effort  in  proportion  to  weifl^t,  and  to  other  cx- 
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tremc  conditions.  It  is  also  used,  uf  course, 
wherever  r>rdinary  tractors  can  be  used  and  is 
often  preferred  because  of  absence  of  injur>' 
to  pavements.  "Caterpillar*  is  a  trade-marked 
word  properly  applied  only  to  the  Holt  tractor. 
Other  tractors  follow^ing  the  same  general 
principle  are  referred  to  as  "Crawlers,*  "Creep- 
ers,* *Anigators,"  "Centipedes,*  •Tracklayers,'* 
etc.    See  Tank. 

TRACTOR  £NGIN£.  See  Intesnal 
CbHBVsnoN  Enginb. 

TRACTS  FOR  THE  TIMES,  a  scries  of 
short  css.iys  or  theoloKical  pamphlets  published 
in  Oxford  between  1833  and  1.S41  by  the  leaders 
of  the  Oxford  movement  —  Newman,  Keble 
and  Pusey.  See  Tractamawism  ;  Oxford 
Movement. 

TRACY,  tra'si,  Benjamin  Franklin,  Ameri- 
can lawyer  and  politician:  b.  Oswego,  N.  Y.,  26 
April  1830:  d.  1915.  He  was  admitted  to  the 
har  in  18S1,  was  district  attorney  of  Tioga 
County  in  1853-59,  helped  to  organize  the  Re- 
publican party  in  New  York  State  and  scr\'ed 
in  the  legislature  during  1861-62.  At  the  open- 
ing of  the  Civil  War  he  recruited  two  volunteer 
regiments  in  New  ^'ork,  the  IWlh  and  the  137th, 
and  became  colonel  of  the  former.  Later  he 
was  colonel  of  die  127th  regiment  of  United 
States  negro  troops,  and  at  the  dose  of  the 
war  was  brevetted  briiiradicr-general  of  volun- 
teers. As  United  States  district  attorney  for 
the  eastern  district  of  New  York,  1866-73,  he 
drafted  an  internal  revenue  bill  which  more 
than  trebled  the  United  Slates  revenue  .it  a 
time  when  the  huge  war  debt  was  being  lifpii- 
dated.  In  1K81-82  he  served  as  judge  of  the 
Court  of  .'\ppcals,  and  in  1889  became  Secretary 
of  the  Navy  in  President  Harrison's  Cabinet 
His  term  was  marked  b^  a  large  increase  in 
die  navy  and  the  formation  of  a  reserve  naval 
militia.  At  the  close  of  this  service  he  resumed 
his  law  practice  in  New  York.  He  was  presi- 
dent (if  tile  connnissioii  that  drafted  the  charter 
for  (Jreatcr  Nesv  York  in  lf>9.>-%,  under  which 
he  was  the  Republican  candidate  for  mayor  in 
1897,  but  failed  of  election.  In  1899  he  was 
counsel  for  Venezuela  in  the  boundary  arbitra- 
tion between  Aat  country  and  England. 

TRACY,  Joseph.  American  Congreg.itional 
clergyman:  b.  Hartford,  Vt.  3  Nov.  1794;  d. 
Beverly,  Mass.,  24  March  1874.  He  was  gradu- 
ated at  Dartmouth  in  1814,  ordained  to  the 

ministry,  and  was  pastor  of  churches  at  West 
Thetford  and  West  Fairlee  in  1821-29.  He 
cditt  il  the  Chronicle,  V\'indsor,  V't..  for  five 
years,  the  Boston  Kecordir  for  one  year  and 
then  became  president  of  the  Massachusetts 
Colonization  Society  and  of  the  American 
Colonization  Society  for  Massachusetts,  which 
positions  he  held  until  his  death.  He  was  asso» 
date  editor  of  the  American  Theologieal  Re- 
view for  many  years  and  published  'Three  Last 
Things;  (183Q);  ^TheC.rcat  Awakening,  a  His- 
torj'  of  the  Revival  of  Religion  in  the  Time  of 
Edwards  and  WhitefiehP  (I.S42);  and  'A  Me- 
morial of  the  Semi-centennial  Anniversary  of 
the  American  Colonisation  Society'  (1867).  • 

TRADB.  Sec  Comhbbcb;  iMiom  AHD  Ex- 
forts. 

TRADE,  Acta  ot  See  Acts  or  TkAis; 
GiBAT  BuTAiN— Navigation  Act. 
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TRADEL  Board  of.  (1)  In  the  United 
States  a  boay  of  men  sclectnl  fr«>m  amotiK  the 
btuioeM  men  of  a  cit^',  and  appointed  to  rep> 
resent  and  act  for  the  whole  busincv!>  com* 
munity  in  advancing  and  protcctwK  their  iilicr> 
ests.  (2)  A  similar  body  actini;  for  a  trade  or 
industrj-.  usuall>  f  r  ihc  rcfcnilation  of  trndc 
abuses  (3)  In  I-.nt^l.iMl.  a  p<  rmancnt  commit- 
tee of  the  Privy  Council,  presiiicd  over  by  a 
member  of  tht-  Cabinet,  and  divided  into  seven 
departments,  each  having  its  separate  staff  It 
OOlUfoU  the  issuing  of  patents,  regisienng  of 
jotOtoSlOClc  companies,  hjiiidles  trade  in:>urance, 
Mtllcs  disrates^  etc  The  British  Board  of 
Trade  conducted  hi^ily  useful  trorfc  during  Uie 
great  World  War,  exchanging:  commercial  in- 
telligence, and  assi^iiiK'  manufacturers  and  mer- 
chants in  the  unusual  problems  conf  rontingtbcoi. 

TRADE  ASSOCIATIONS  bumcM  w 

ganizations  composed  of  the  inmvidnals.  firms 
and  corptiratioiis  cn^-ak;ed  in  a  trmlcr  or  industry, 
formtd  aiul  operated  to  deal  \^ilh  llio>c  ihmns 
in  which  the  memh-ership  have  a  community 
of  interest,  as  wayi-  scales,  uniform  rules  and 
measures,  guarding  of  legislative  iiiur(>ts, 
maintaining  pncc«,  exchanging  of  in:<.>rmation 
as  to  credits  of  customers,  etc.  Thc>e  as>ocia- 
'tiona  in  the  United  States  developed  mainlv 
after  1870,  largely  as  a  result  of  the  growtn 
and  activity  of  the  trade  unions.  (See 
Uinoinsu).  The  demands  by  workmen  for 
bcttiT  pay  and  conditions  were  generally  re- 
sisted, and  employers  met  and  began  to  organ- 
ize against  their  employees  Before  -n^h  meet- 
ings the  proprietors  tn  a  particular  trade  rarely 
had  any  personal  acquaintance,  knowtnie  ca^ 
other  only  by  name,  and  usually  ha\-ing  a  poor 
opniion  of  each  other,  because  of  sharp  cocb> 
pciitioa  and  business  rivaliy.  Brought  into 
contact  over  tabor  difficulties,  their  views  as  to 
t-ach  other  changed :  they  learned  to  respect 
their  competitors,  and  warm  friendships  some- 
times developed  between  them  The>  btk;an 
to  talk  with  each  other  about  trade  proliltms, 
and  soon  --au  the  wisdom  of  combined  action 
in  securing  trade  reforms.  Thdr  anti-union 
associations  took  on  a  broader  scope;  thqr  en- 
WKged  aecmaric*  and  business  manners,  and 
Mgan  to  do  business  in  those  things  unucb  were 
for  the  common  interest  and  benefit  of  die 
trade.  So  came  ttrto  heintj  the  American  News- 
paper Publishers'  .\ss'.  -a'  nn.  the  Xational  As- 
sociation of  Stove  Marnifartnrer*.  the  .A«*o- 
Ciaiion  of  Wool  Manufacturers,  the  Typothetjc 
(q.v.).  The  National  Erectors'  Ass,>ciation.  the 
Coal  Operators'  Association,  the  I'hoto- En- 
gravers' Association,  National  Metal  Trades 
Association,  National  Pounders'  Assoctatioa 
and  hundreds  of  oihei&  As  time  went  on.  each 
of  these  associations  tended  to  enlanipr  its  scope 

and  somr'tme^  several  organisations  were 
formed  its  one  trade,  to  care  for  difTeretit 
branches  of  'hi-  worV  l  or  instance,  in  New 
Yoric  City,  the  TyfM'thela-,  the  oldest  orvranira- 
tion  amotu'  rnip!f)\Tiic;  printers,  concerns  s'sclf 
largriy  with  exchanK'HK  information  a*  to  covf*. 
bookkeeping,  preserv  ing  fair  competition,  w  atch- 
im  credits  etc.  The  Printers'  League  handles 
all  bbor  difficulties,  makes  agreonents  with 
the  unions,  settle^  dinputes  as  to  shop  rales 
and  the  like  The  MaNter  Printers'  Associa- 
tion .  ;  .riis  itself  With  the  well  Iciin:  of  the 
smailci  printing  offices,  the  job  priAtexs.  insists 


on  uniform  treatment  by  paper  jobbers,  'he 
charging  of  a  fair  profit  on  en;;ra\ini;.  Uri- 
ing,  etc.,  reports  on  customers  who  arc  tkm 
pay,  etc    In  most  cities,  howrver.  one  local 
ofganitation  serves  a  trade  wholly,  and  no  aecA 
is  felt  for  two  or  diree  to  look  after  variiMs 
branches  of  worlc    It  is  practicallv  true  tK*: 
in  every  large  city  there  is  a  trade  organiza- 
tion in  every  trade  represented  by  a  cl-.-  dcr- 
able  numbir  of  houses    These  condrior.s  ha»t 
naturally  led  iv  lOmbiiiations  to  keep  up  price*, 
and  the  public  has  been  jealous  at  times  of 
certain  organizations,  which  they  classed  as  a 
trust  in  certain  trades  and  industries.  At  times 
the  sttnkitm  of  taking  unfair  ad\'antagr  of 
the  public  was  well  founded,  and  at  other  times 
the  members  of  a  trade  association  hare  ooiy 
sought   f.iir  protection  from  competition  that 
was  ruinous  and  not  advantageous  to  the  cooi- 
munity     Where  the  traJe  orKanizations  have 
gone  too  far.  and  used  their  power  of  co-ot< ra- 
tion to  push  prices  above  a  fair  level,  there  has 
usually  been  a  reaction ;  either  district  attor- 
neys have  brought  criminal  suits  charging  'com- 
bination in  restraint  of  trade.*  and  caiMed  A< 
cfissohring  of  trade  assodations,  or  else  the  in- 
creased prices  have  brought  new  6rTr.i  in-a 
the  field,  that  did  not  belong  to  the  assexiat.oa. 
and  these  have  undersold,  and  l>ruught  down 
the  level  of  prices  to  a  basis  of  keen  corapetj- 
tion.    Of  late  years  there  is  a  tendency  in  the 
United  States  for  the  large  trade  organisa* 
tiop.>  to  work  tog'  .ui  for  business  rcfora& 
They  call  upon  each  other  for  assistance  m 
securing  needed   legislatioa,   and   they  has* 
formed  a  National  Association  of  Manufae- 
turers,  whose  influence  is  ^-ery  powerful  See 
TsAPE,  Board  or;  Chambws  or  Cosimekcx 

TRADE  DOLLAR,  a  former  com  of  the 
United  States,  containing  378  troy  grains  of  sil- 
ver and  42  troy  grains  of  alloy  Trade  dollars, 
issued  tmder  Act  of  GMigress  \2  FeU  1873.  were 
IcffU  tender  to  the  amount  of  fSv  Thoae  iiwtd 
under  the  Act  22  July  1876  possessed  no  legal 
tender  power  They  were  intended  for  trade  m:th 
countries  iloinic  !.u>incss  on  a  silver  basis  .K» 
silver  dt^reciatid  in  %alue  the  trade  dollar  de- 
preciated, and  speculators  bought  them  abroad 
at  80  or  90  cents  and  circulated  them  in  the 
United  States  at  face  value.  This  was  easy 
because  Spede  payment  had  just  been  resttoMd 
by  dw  govemmcnt  in  1875,  aiid  the  public  ttrd 
the  silver.  When  the  lower  value  was  goMraOy 
understood,  and  thev  continued  to  fall  in  price, 
they  were  objected  to  and  gradually  dita^ 
pearnl  ■  ■   •  '    n  ;i 

TRADE-MARKS.  Ccrt.^sn  marlu  or  in- 
scriptions set  on  manufactured  goods  for  the 
purpose  of  establishing  the  identity  of  thnr 
manufacture  or  selection.   An  examinatioa  of 

the  evolution  and  de>-elopaient  of  the  trader 
mark  in  the  I'nited  States  of  America  is  nh- 

stant  ally  an  examination  of  the  csolution  asd 
develoj>ment  of  the  vast  commerce  ot  our  coon- 

Definition.—  .\  trade  mark  is  a  mark  or 
sign  indi.ating  the  source  or  origin  of  tb« 
article  to  which  it  is  affixed.  Unlike  a  patcm 
(q.v.)  it  i«  not  a  monopoly,  la  iu  very  edsi 
ence  it  e%'idence>  competition,  asi  by*  cW» 
to  a  degree  of  superiority  in  soch  eoopctiden. 
.\  trade-mark  may  consist  nf  a  word  or  wordi. 
or  of  a  symbol,  design,  device  or  pkture;  oe 
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it  may  be  constituted  by  an  original  and  dis- 
tinctive shape  <ir  form  of  package  in  which  the 
goods  are  packed  or  contained;  or  it  may  con- 
sist of  a  combination  of  some  or  all  of  these 
elements;  but  in  whatever  fonA  the  trade-mark 
appears  on  the  muket,  its  office  is  either  to  in- 
dicate the  origin  or  source  of  manufacture  of 
tfie  article,  or  when  used,  as  it  may  be,  l^y  tliA 
dealer  who  sells  to  the  ultimate  purchaser  or 
consumer,  but  who  does  not  manufacture  or 
produce  the  article,  it  may  then  indicate  selec- 
tio'v  or  Lndor>emciU  of  the  manuiacturc  of 
the  article  bearinR  such  dealer's  mark 

Office  of  the  Trade-mark. —  Not  only  does 
the  iiadi.-inark  indicate  the  source  or  origin 
ol  the  goods  to  wliich  it  is  attached,  but  it 
also  performs  the  oflke  of  guarantecInK  or 
assuring  to  the  purchaser,  whether  he  be  an 
iutcrmediatc  or  an  ultimate  one,  that  the  hon- 
est skill  oi  the  owner  of  the  trade-mark,  the 
good  f|uality  of  the  woods,  the  carefulness 
of  selection,  the  purity  of  ingredients  or  cor- 
rectness of  weight  or  measure  are  to  be  found 
in  the  articles  to  which  such  mark  is  afiixed. 
Further  than  tliis  the  protected  and  defended 
tradc>mark  builds  up  for  the  manufacturer  to 
whom  it  belongs  that  following  in  the  market 
which  becomes  immensely  valuable  in  apprais- 
ing the  goodwill  of  such  a  business. 

The  Origin  of  the  Trade-mark.--  The 
introduction  of  the  trade-mark  into  cnmtTieic  al 
use  was  natural,  and  when  once  cficcted  rapidly 
became  a  trade  necessity. 

A  chemist  in  the  olden  days  prepared  a 
mixture  or  lotion  and  recommended  it  to  the 
ciJ!>tomcrs  of  his  shop,  who  found  it  effica- 
cious. A  shoemaker  made  shoes  for  his  patrons 
which  by  reason  of  good  quality  and  superior 
workmanship  won  favor  for  him  among  his 
patrons;  so  diat  these  trades-people,  pursuing 
their  various  lines  of  industry,  not  only  retained 
their  custom,  bttt  were  recommended  tiieir 
M  to  omen*  audi  cnatnnma  bcconniE  ae- 


patrons 

customed  to  resort  to  die  shop  of  the  one  or 

the  other  of  the  tradesmen  who  supplied  such 
want:>,  a  habit  which  is  known  in  law  as  the 
goodwill  of  a  business. 

So  long  as  the  customer  of  the  chemist 
tranneted  ois  business  face  to  face  with  him 
in  the  same  old  shop,  or  so  long  as  the  shoe- 
oiaker-  measured  his  patrons  and  delivered  his 
goods  to  them  in  person,  so  long  was  it  un- 
necessary for  such  manufacturers  to  mark 
their  wares. 

Their  customers  and  patrons  obtained  a  t>er- 
sonal  delivery  and  tueded  no  other  assurance 
or  guaranty  as  to  the  genuineness  of  the  articles 
purchased  by  them;  but  after  a  while,  aone  of 
these  purchasers  and  users  of  these  various 
articles  removed  to  odier  hxaKties,  and  would 
desire  to  continue  to  use  the  same  lotion  or  wear 
the  same  shoes ;  and  they  would  order  the  same 
directly,  il  they  could,  or  through  some  agent 
middleman  if  they  could  not;  and  then  in  the 
latter  case,  to  (|uut  any  apprehension  wiiicli 
such  customers  residint.;  at  a  distance  might  tcei 
regarding  the  genuineness  of  the  articles  de- 
livered to  them,  the  chemist  would  afhx  a  label 
to  the  bottle  o;*  jar  containing  the  lotion,  whtdi 
would  bear  his  name  and  address ;  and  the  shoe- 
maker would  mark  on  some  part  of  the  shoe 
his  name  and  ad<Iress;  after  a  while  the  pro- 
ducers of  these  various  articles  found  that  the 


mere  use  of  their  name  and  address,  while  con- 
stituting a  good  and  sufficient  indication  of  the 
origin  of  their  products,  was  nevertheless  sub- 
ject to  several  matters  of  incoin  eiiience ;  the 
first  was  that  perchance  many  of  the  customers 
could  not  read;  and  the  next  was,  that  the  use 
of  the  name  of  the  manufacturer  alone  was  at^ 
tended  by  a  lesal  difficulty,  to  wit,  diet  wfaUe 
a  man's  name  would  constitute  a  most  perfect 
trade-mark,  yet  any  other  man  bearing  the  same 
name  hra]  an  ((|ual  richt  to  use  it,  provided 
he  did  so  honestly  and  fairly,  and  if  engaged  in 
the  same  hne  of  business,  a  trade  confusion 
would  naturally  and  often  did  arise,  as  wit- 
ness the  Brown  Iron  Bitters  case. 

Adoption  ol  Sjrmbola  and  ArfaitiMy 
WordtJ-—To  reach  and  remedy  tiiese  Acuities, 
manufacturers  then  began  to  adopt  and  use 
symbols  consisting  of  pictures  or  devices,  at 
first  simple  in  their  nature,  such  as  shields, 
stars,  geometrical  figures  or  representations  of 
animals  and  the  like;  thi-y  also  coined  arbitrary 
and  fanciful  names,  not  descriptive , of  ictnd  or 
origin,  which  were  generally  used  in' connection 
wim  the  name  and  address  of  the  namifao* 
tnier;  and  so  it  came  to  pass  that  symtwts. 
devices  and  arbitrary  designations  or  titles  were 
slowly,  gradually,  but  generally  substituted  in 
the  place  of  the  mere  name  and  address  of  the 
manufacturer;  the  goods  in  due  course  of  time 
became  known  by  such  marking;  the  marks,  in 
turn,  served  to  mdicate  origin,  as  well  as  to 
guarantee  the  peenliar  excellence  which  the  pur- 
dtaseri  or  consumer*  expected  and  had  a  right 
to  find  in  Iheir  purchases  with  respect  to  quaT* 
i^,  purity,  measure  or  value. 

So  public  usage  has  also  often  given  an 
accidensal  meanititr  to  a  trade-m.irk.  not  at  all 
contemplated  originally;  as  witness  the  case  in 
France,  where  a  man  named  Jean  Bardon  manu- 
factured cimrette  paper,  marking  it  with  his 
initial*,  *J>  B.,'*  which  ne  separated  by  a  lozenge, 
so  that  the  mark  appeared .  to  be  the  word 
*JOB.*  The  public  became  accustomed  to  call 
for  "JOB"  paper,  and  that  name  was  duly  pro- 
tected as  a  trade-mark,  although  it  had  never 
been  intended  to  invent  or  use  the  word  "JC^B* 
in  connection  with  Jean  Bardon  cigarette  paper. 

Requirements  of  a  Valid  Thidli-ilWnrj 
Inasmuch  as  the  markets  of  commerce  are 
"markets  overt"  or  "open  maikets.*  it  soon 
became  evident  that,  in  order  to  secure  a  trad^ 
mark  which  would  be  unique,  and  the  exclusive 
property  of  the  person  i<r  Urm  originating  and 
adtipting  it,  stich  mark  woultl  of  necessity  have 
to  be  one  which  others  d:<i  not  have  an  eijcal 
right  in  law  to  use  for  the  same  class  of  mer- 
chandise; so  that  it  became  an  established  rule 
of  coostmctioa  of  the  law  -ot  trade-marics  that 
no  mark  would  he  protected  as  the  exclusive 
property  of  any  one  person  which  others  had 
an  equal  right  to  use;  as,  for  instance,  a  mark 
indicating;  quality,  or  a  gcot.;raphical  mark,  in- 
dicatint;  that  the  goods  bearing  the  mark  were 
made  or  produced  in  a  certain  locality;  or  a 
mark  which  merely  consisted  of  the  statement 
of  ingredients,  or  the  generic  or  dass  title  of 
the  article;  to  be  perfectly  plain,  every  person 
living  In  New  York,  malang  hats  or  shoes,  or 
other  articles  of  commerce,  would  have  the 
right  to  label  and  mark  such  articles  as  "New 
York  Hats"  or  "New  York  Shoes*  or  the  like; 
so  every  person  would  have  the  right  to  make 
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the  *fic$t  Quality  Hats*  or  the  *Bcst  Quality 
Shoes*  or  «Supcrior  Hats»  or  «Stiperior  Shoes* 

or  the  like. 

Kinds  of  Trade-marks. —  There  arc  two 
distinct  kinds  of  trade-marks,  tu  wit,  a  mark 
consisting  of  a  word  or  words,  or  a  mark 
COnsisiinK  of  a  sxthIk)!  or  picture. 

The  former  kind  may  be  desienatcd  as  an 
^ear^mark."  and  being  mainly  distiuKuished, 
when  used,  hy  its  sound,  it' has  been  held  by 
high  authority  that  the  use  by  another  of  a 
similar  word,  alone  or  in  any  form  or  com- 
bination, or  in  connection  with  any  style  of 
lal»el  or  form  of  package,  is  unlawful,  and 
would  constitute  an  infringement  upon  the 
orianial  mark. 

The  other  land  of  a  qiark,  consisting  of  a 
tymhol  or  picture,  may  be  designated  as  an 
*eye-mark,*  beoiuse  it  appeals  to  the  sense  of 
sight.  To  constitute  an  infrin^Tement  upon  such 
a  mark,  the  d(  n  tid.mi's  iUAvk  must  be  of  so 
close  a  resemiilaiue  as  lo  In  iikily  to  misleail  a 
urchascr  u'sinp  t)r(linar\  aUeiitiun.  There  may 
ic  also  an  intringement  upon  important  parts 
of  a  trade-mark,  without  the  whole  of  the  mark 
bcint;  copied.  This  will  be  rcstraiped,  because 
the  law  does  not  look  for  complete  identity  in 
the  imitation  trade-marks^  but  similarity  wiU 
be  held  sufficient  to  warrant  the  interposition 
of  a  court  of  equity. 

•Secondary  Meaning"  Phrases  Protected. 
— In  distni->iti^  tins  lu aiich  of  the  suNject,  it  n>ay 
be  stated  that  no  mark  which  merely  indicates 
an  essential  element  or  quality  of  the  article  to 
which  it  is  applied  can  be  exclusively  appro- 
priated as  a  trade-mark,  subject,  however,  to 
one  important  qualification  which  has  attended 
the  evolution  of 'the  law  of  protecting  industrial 
property  in  this  country,  and  which  was  ren- 
dered necessary  by  the  natural  and  proper  de- 
sire on  the  part  of  our  courts  and  judges  to 
do  equity  and  to  protect  the  purchasing  public. 

The  exception  to  which  we  refer  is  when 
a  term,  phrase,  title  or  designation  which  is 
used  in  connection  with  a  trade-mark  acquires 
what  is  known  as  a  Hccondacy  meaning*  m  the 
market. 

By  this  we  mean  that  when  a  phrase,  title 
or  designation,  which  of  itself  could  not  be 
pf^tccicd-  as  a  technical  trade-mark,  because 
primarily  conceived  and  designed  to  merely  in- 
vite trade  or  catch  and  engage  public  atten- 
tion, becomes  in  time  so  identified  and  associ- 
ated with  the  articles  of  merchandise  to  which 
it  is  altixed.  tliat  :lie  riil'lic,  on  seeing  it,  at 
once  rcct>Knizes  tiiat  it  stands  for  the  goods 
to  which  the  tradt  -mark  proper  is  usually  at- 
tached, even  though  that  mark  should  be 
absent. 

An  illnstraiion  of  this  may  be  found  in  the 
case  of  a  trade-mark  for  a  certain  medicine; 
die  words  "Candy  Cathartic*  are  certainly  de- 
scriptive, as  iully  descriptive  as  any  words  well 

can  be;  but  they  had  been  used  to  so  large 
an  e.xtcnt  and  were  so  thoroughly  advertised 
in  connection  with  the  me<Iiciiu-  in  (jucstion 
that  it  was  shown  that  many  purchasers  in-' 
Stead  of  callinit  for  the  trade-marked  name 
of  the  article  would  ask  for  "Candy  pithar- 
tic»;  and,  vice-versa,  druggists  handlintr  the 
article  >'i  .i^-;ociai<d  and  idi'iMfi  d  the  sec- 
ondary phrase  or  ink,  "Candy  Cathariic."  with 
the  tnMic-mark  .proper  that  when  *Candy  Ca- 


thartic* was  called  for  a  box  of  the  t^birn 
would  be  promptly  handed  out.  The 
cordingly    protected    vurh  descri| 
against  use  by  a  competing  firm. 

"Camel  s  Hair."  a  purely  descrip^,.  ^„ 
for  belting,  was  protected  after  it  had  aci|alra4 
a  secondary  meaning  on  the  market,  as  apply- 
ing to  a  particular  make  of  belling  Likewise. 
'Stone*  was  upheld  as  a  desigraBon  for  ale. 
ue  aune  Stone  being  the  name  of  the  vilUgt 
m  which  die  breweiy  was  kxated.  and  whidi 
through  such  use  had  eone  to  *i—«|p»ptit  a  fa>. 
ticular  product 

Likewise,  a  geographical  name  may  ac» 
<iuire  a  secondary  meaning,  especially  ag^M 
infringers  who  do  not  reside  in  the  sane  gco- 
SiMUical  territoiy  or  kicality;  as  witness  the 
fact  that  «Saint  Lods*  was  protected  a«  a 
mark  for  lager  beer  against  brewers  us-.ng 
the  same  title,  but  not  doing  business  in  rh- 
city  of  Saint  Louis.  The  history  of  the  "Dur 
ham»  tobacco  case  may  also  be  profita>dy  con- 
sidered, where  Blackwell,  the  proprietor  of 
"Durham*  smoking  tobacco,  failed  in  his  at- 
tempt to  restrain  another  tobacco  mamtfactmcr 
of  Durham  from  using  such  title  in  ronnecrioc 
with  tobacco,  whereat  certain  Virginia  toKAcro 
manufacturers  outside  of  Durham,  brcom  ne 
emboldened  by  the  di  feat  of  the  niark\'.c!I  ron- 
cern.  began  to  use  the  title  "I>urh:im"  m  c^.n- 
ncction  with  their  tobacco,  but  were  promptly 
enjoined  from  so  doing  by  the  COOrtS. 

It  by  no  means  follows,  ho«-evcr.  iliat  tte 
defense  of  such  trade-marks  hy  the  courts  esti^ 
lishcs  the  wisdom  of  their  selection  as  such 
marks.  On  the  contrary,  they  are  to  be  avoided 
as  leading  to  litigation  more  or  less  anno^im; 
and  expensive.  In  the  selection  of  a  trade- 
mark every  precaution  should  be  taken  again« 
personal,  geographic  and  descriptive  namei^ 
and  eiiually  against  such  marks  as  in  appearance 
or  in  sound  as  spoken  shall  simulate  trwla* 
marics  already  owned  by  others.  An  error  In 
these  respects,  even  though  it  escapes  legal 
prosecution,  may  result  in  the  partial  or  rota! 
waste  of  money  sjn  rit  in  advcrti-insr.  v^hich. 
indeed,  may  redound  as  well  to  the  advantijjc 
of  a  competitor  as  to  one's  self,  Another  point 
to  be  remembered  in  devising  or  sclcctinc  a 
trade-mark  is  that  it  should  be  simple  aid 
easily  recognized  Few  cusiomera  give  kem 
and  close  observation  to  goods  pardiascdL  and 
the  ultimate  value  of  the  goodwill  of  a  maam* 

ly  depoKknl 


Mqr  be  laigcl 
tnQoalifieil  n 


favorite  brands. 

The  Doctrine  of  "  Clean  Hands."— Another 
and  most  important  matter  to  be  coosideTcd 
by  the  owner  of  trade-marks  U  in  their  COi^ 
rcct  use  of  their  trade-marlc 

The  usual  protection  and  reKef  somdu 
against  infringement  and  the  invasion  of  trade- 
mark property  is  by  means  of  a  suit  in  equi-y 
brought  to  restrain  the  infringer  from  cofitirii- 
ing  to  imitate  or  use  the  infringing  mark,  and 
for  an  .iccounting  for  damages;  but  a*  snch 
a  proceeding  in  equity  is  governed  bjr  well- 
settled  prindplea  of  ei|nity»  one  defmc  wUck 
has  been  very  often  locccsefnlly  mgml  ami 
raised  to  defeat  any  action  on  die  fmtt  of  ikt 

owner  of  a  trade-mark  i<  what  is  knOWO 
the  defense  of  "unclean  hands." 

It  is  a  weil-tettlcd  principle  of  cqoity  that 


Digitized  by  Google 


TRAPS-MARKS 


781 


•he  who  enters  a  court  of  equity,  seeking  equity, 
must  do  equity,  and  come  with  clean  hands.* 

In  other  words,  a  fiafty  will  not  be  heard 
to  complain  of  the  wroogfttl  acts  of  another 
as  a^inst  himself,  if  Oiat  same  party  has 
been  guilty  of  similar  wrongful  acts  of  fraud, 
misrepresentation  or  deceit  against  the  pur- 
chasing public. 

The  united  States  Supreme  Court  in  the 
celebraterl  and  leadin>,'  case  of  Manhattan 
Medicine  Company  against  Wood,  many 
years  ago.  laid  down  the  doctrine  diat  a  party 
woald  find  no  relief  in  a  court  of  tqmtf  as 
against  an  alleged  wrongdoer  If  he  mmidf 
were  guilty  of  wrongdoing  in  using  fha  mark 
to  deceive  the  purcliasinir  public. 

Having  this  important  fact  in  mind,  it  be- 
hooves trade-mark  owners  and  users  to  be  very 
careful  in  the  use  of  their  marks,  labels  and 
packages,  and  the  following  simple  rules  may 
well  be  observed  for  their  protection  and  benefit 

No  misstatements  concerning  the  origin. 
quaiit>;  or  fftiantity  of  the  articles  to  which  the 
mark  is  attached  should  be  used  in  connection 
with  the  labels,  packages  or  accessories  of  the 
^oods.  So,  also,  if  a  trade  mark  was  not  orip;- 
mally  adopted  by  a  party  but  was  acquired  by 
transfer  or  assignment,  such  fact  must  be  dis- 
tinctly announced  on  the  labels  or  packages.  The 
coarta^  however.  ^mU  not  countenance 'Sie  trans- 
fer or  assignment  of  a  trade-mark  except  as 
a  part  of  the  transfer  of  the  business  which  it 
has  represented.  The  business  cannot  be  trans- 
ferred to  one  party  and  the  trade-mark  to  an- 
other. 

While  the  doctrine  of  ''Unclean  Hands'*  has 
been  carried  to  a  veiy  great  extent  liy  the 
courts,  it  has  been  held  in  many  cases  Aat  too- 
strict  an  application  of  sttch  a  rule  wottid  lead* 

to  the  destruction  of  valuable  ■n  bi'^^ri;.!  prcp- 
crty,  and.  at  the  same  time,  relegate  the  purciias- 
ing  public  to  the  tender  merdes  of  faLte^  fraud- 
ttlent  and  infringing  marks. 

Tile  courts  have  in  many  cases  recognized 
the  fact  that  where  there  is  no  vicious  or 
wroRgftil  intent  on  the  part  of  a  trade<4n8rk 
owner,  rnho  is  shown  to  conduct  a  legitoate 
and  honest  btisiness,  tiiat  slight  lapses  or  im- 
material misstatements,  not  persisted  in  or  con- 
tinued, and  siatcmonts  which  arc  substantially 
trui-,  although  not  entirely  so,  will  be  over- 
looked and  not  visited  with  the  punishment  of 
denying  equitable  relief  to  the  trade^inark' 
owner  who  is  guiltjr  of  such  infractions. 

The  understanding  whidi  the  public  has  of' 
certain  trade  customs  or  usages  are  also  al- 
lowed to  prevail;  as  witness  the  «Hiiincssy 
Brandy"  cases,  decided  by  the  New  York  courts 
of  appeals,  where  the  defense  was  interposed 
that  the  plaintiff's  bottles  were  not  full  or  actual 
pints  or  quarts  in  size,  and  that,  therefore,  the 
owners  of  said  trade-mark  were  guilty  of  in- 
equity and  misconduct ;  but  the  court  held  that 
inasmuch  as  such  pints  or  quarts  were  known  as 
■commercial*  pints  or  quarts,  and  understood 
so  to  be  by  the  purchasiner  public,  that  no  fraud 
was  either  contemplated  or  hafi  hrcii  committed, 
even  lhout.'b  the  hotrle-  to  which  the  mark  was 
attached  \\<rr  :"iiil  it)easiire 

<How  Trade-mark  Property  is  Acquired.^ 
Property  in  a  trade-mark  is  aoquired  by  priority 
of  adoption  and  continued  use  on  the  market 
A  mere  announcement  of  an  intention  to  adopt 


a  certain  title  or  symbol  which  is  not  followed 
or  accompanied  by  use  on  the  market  does  not 
cmifer  any  trade-mark  rights.  Moreover,  the 
law  roiuires  that  the  trade-mark  shall  be  in 
actual  use  in  trade  before  application  is  made 
for  its  registry.  The  title  to  a  mark  may  be 
lost  by  deliberate  abandonment  or  the  transfer 
to  others  of  the  title  or  goodwill  of  a  business 
in  whtcb  the  mark  has  been  used. 

The  person  who  adopts  and  first  uses  a 
certain  distinKuishing  mark  for  his  goods,  be- 
comes possessed  with  what  is  known  as  the 
common-law  right  of  ownership  thereof,  and 
sndi  right  is  an  enforceable  one,  and  will  be 

protected  by  the  gout'-;  of  ih-c  ronrtrv 

Patent  Office  Regislratjon.--  1  radc-marks 
may  be  registered  under  the  existing  registra- 
tion statutes  only  when  the  same  are  used -in 
commerce  with  foreign  nations,  or  among  the 
several  States  or  with  Indian  tribes  The 
provision  for  marks  used  among  the  several 
States  is  new  and  in  force  since  1  April  1905. 
Under  this  law  marks  exclusively  used  for  10 
years  preceding  the  passage  of  the  law  can  be 
registered,  irrespective  of  the  prohibitions  in 
the  law,  which  would  otherwise  apply.  Regis- 
tration confers  no  greater  property  rights  than 
are  acouired  under  the  common-law  right  of 
ownewiip.  except  that  triple  damages  may  be 
I'ceovei'ed  in  certain  eases.  Registration,  how- 
ever, docs  not  create  a  ri^ht  to  a  trade-mark; 
this  is  gained  only  by  priority  of  adoption.  The 
trade-mark  thus  signifies  a  public  claim  to  such 
adoption  and  use;  if  it  is  not  in  accordance 
with  the  facts  the  registration  may  be  canceled. 
Before  registry  a  trade-mark  is  published  30 
daors  in  the  OfficuU  Gazrtu  of  tiK  Patent  OAcai 
diiriag  which  period  any  person  havinv  good 
gRMmds  for  befieving  that  its  re^stiation 
tnreatcns  his  rights  may  oppose  its  registration. 
Besides  the  national  law  in  the  matter  most 
of  the  States  have  trade  mark  laws  which  pro- 
tect the  intrastate  use  of  a  trade-mark,  a  use 
which  is  not  covered  by  the  Federal  law. 

Assignment  of  Tnide-marki.r— Trade- 
marks may  be  assigned  widl  the  goodwill  of 
the  business  in  which  they  are  used,  or  a  trans- 
fer of  the  business  itself;  or  they  may  descend 
by  inheritance;  but  such  an  assignment  must  be 
recorded  in  tlic  Uinted  States  Patent  Office 
within  three  months  of  its  date  or  the  .;  v  1- 
will  thereof  docs  not  vest  in  the  assignee  any 
enforceable  right  or  title.  A  trade-mark  has 
no  value  or  standmg  apart  from  the  goodwill 
of  die  buriness  of  wntcti  it  has  been  a  part. 

Partnership  Marks. —  Upon  tbr  d-sso1tition 
of  a  partnership,  either  partnti  r.i.iy  there- 
after continue  to  use  the  trade-niark>  ot  the 
partnership,  unless  the  same  are  otherwise  dis- 
posed of  upon  the  dissolution,  or  where  other 
contractual  relations  exist  governing  ^  future 
disposition  of  the  same  upon  a  dissolndon. 

Defensesw —  In  cases  of  infringement,  actual 
deception  by  the  infringef  need  not  be  proven. 
The  likelibf>od  of  derei)tion  is  sufficient  to  war- 
rant the  interpo-.uioti  oi  a  court  of  equity.  So 
it  is  no  defense  that  the  infringing  article  is 
superior  in  quality  to  the  genuine,  nor  is  the 
absence  of  intent  to  deceive  a  defense.  Laches 
-or  dela^'  in  asserting  rights  are 'generally  held 
to  deprive  the  owner  of  the  right  to  claim  dam- 
ages or  obtain  a  preliminary  injunction,  .\ban- 
donment  is  also  a  good  defense,  but  strict  proof 
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of  an  intention  to  abandon  ownership  is  essen- 
tial to  the  establishroent  of  this  latter  defense. 

FaUatad  Altidaa*— Where  a  new  trade- 
mark consistiiiK  of  a  word-sytnbol  is  a&xed 
to  a  patented  article,  the  riRUt  to  use  sudi 
name  or  title  for  such  article  will  become  public 
property  upon  the  expiration  of  the  letters 
patent,  as  was  held  in  the  "Castoria"  and  "Singer 
Sewing  Machine'  ca&es.  Otherwise  the  mon- 
opoly cnjoved  Iqr  the  owner  of  a  tiade^nark 
is  perpetual. 

Stata  Laws.— In  mmy  of  the  Sutes,  actt 
have  been  passed  making  it  a  criminal  offense 
to  refill  or  use  again  without  the  oMmer's  con- 
sent bottles  or  other  packages  which  have  hrc:\ 
registered  under  what  are  known  as  "Buttlin^^ 
Acts*  or  Trade-mark  Registry  Acts;  so  in  many 
of  the  States  the  imitating  or  counterfeiting 
of  trademarks  is  made  a  criminal  offense.- 

Labor  Union  Marks. —  In  many  of  the 
States  labor  muoos  or  associations  of  work- 
ing men  are  permitted  to  register  their  labels 
or  trade-marks,  indicating  that  the  goods  to 
which  such  labels  or  inaiks  are  affixed  were 
manufactured  union  l«bor,  and  such  act* 
have  been  sustained  as  constitutional  in  must 
of  the  States. 

Copyrighting  of  Labels. —  New  labels,  not 
pteviottshr  used,  and  containing  some  artistic 
or  novu  character  of  design,  may  be  copy- 
righted in  the  United  States  Patent  Office  and 
will  be  protected  tor  30  years.  Hut  labels  which 
merely  describe  an  article,  or  only  indicate  size, 
number  or  weight,  or  are  only  the  result  of 
the  application  of  the  typesetter's  art;  are  >ef  used 
conrrifllit  entiy. 

unfair  Trade  Competition.—  An  article  on 
the  subject  of  trade-marks  and  their  protec- 
tion in  this  cotmtrv  would  at  the  present  tirne 
be  incomplete  without  some  mintuii  of  the 
cognate  subject  of  "Unfair  Trade  Cumpctition^' 

The  evolution  of  the  law  of  tradt-tnarks 
in  course  of  time  satisfied  the  courts  of  this 
cotwtry  that  the  mere  enforcement  of  strictly 
technical  trade-nark  rights  fell  far  short  of 
the  practical  reqtdremcnts  and  necessities  of 
our  commerce,  inasmuch  as  the  nnrcha-int.'  pub- 
lic was  being  constantly  cheated  and  dclraiided 
in  having  goods  not  of  .a  genuine  source  of 
origin  foisted  upon  them,  while  the  owners  oi 
such  genuine  goods,  as  well  as  the  purchasing 

fiublic.  were  frequently  left  without  rcdress  or 
cgal  protection.  To  remedy  tUs  defect, of  the 
admimstration  of  justice^  the  resinuntng  of 
unfair  trade  competition  was  applied  to  cisea 
where  techmcal  tfade«iai1e  rights  conld  not  be 

enforced 

i  ll.  I  ssciitial  difTerence  between  a  case 
brought  to  restrain  the  infringement  of  a 
technu.il  uadc-mark,  and  to  restrain  a  case 
of  unfair  trade  competition,  may  be  sum- 
marised as  follows: 

Both  suits  are  brought  to  restrain  a  fraudu- 
lent act  of  the  defendant;  both  proceed  on  the 
theory  that  a  court  of  equity  will  protect  the 
properly  rights  of  the  owner  of  the  trade-mark, 
and  at  the  same  time,  guard  the  purchasing 
public  against  being  deceived;  but  while  in  a 
case  brought  to  restrain  the  infringement  of  a 
trade-mark,  no  proof  of  actual  deception  is 
now  required,  nor  is  any  proof  of  damage  to 
the  owner  of  the  imiiaied  trade-mark  required 
to  enable  him  to  recover,  in  a  case  of  unfair 


trade  comprtition  the  essence  of  maintaining  the 
suit  is  in  the  establishing  of  the  fraud  prae> 
tiscd  by  the  defendant  anid  the  actual  dcccptaon 
caused  thereby  upon  the  purchasing  pohkc 
Probable  deception  is  ranked  with  actual  de- 
ception in  constituting  infringcmmt  It  ^  ri- 
strucd  as  an  attempt  to  sual  tlu  guc>d«il  of 
an  established  business 

It  tlius  follows  that  in  the  extension  oi  the 
principles  of  doing  equity  and  according  the 
fullest  protection  to  the  purchasiac  pubic  a 
man  may.  even  be  restrained  from  nmf  his 
own  name  in  the  transaction  of  his  b—ufts. 
where  such  use  is  of  a  fraudulent  character,  cxl- 
rulatcd  'o  breed  trade  confusion  and  dt^.c-Tii 
to  tnis'lead  and  deceive  the  purchasing  pubaX, 
already  .tcv ustcjnu d  to  that  rame  an  OOSMded 
with  another  line  oi  merchandise. 

History.— Trade-marks  are  of  extreme 
antiquity,  oeing  found  on  Inicka  nacaithed 
explorers  among  Eg}-ptian  smd  Assyrian  rm^ 
and  upon  Egypfiaii  pottery  dating  ^•ack  ro 
6<KX)  B.C.  Such  iiuiiks  h.i\c  aKo  born  fou-i 
on  gold  and  sshcr  ornaments  and  even  uf* 
carved  jewels,  and  the  containers  us«d  by  'S? 
Roman  pharmacists  for  their  salves,  creams  acJ 
lotions.  In  more  recent  times  historic  watt^m 
of  laws  protecting  workers  in  mctala,  Midb 
and  arasoven  in  such  trade-marks  as  early  »» 
1374.  In  die  Middle  Ages  gtiilds  of  artisaiu  o 
Germany.  France  and  Italy  compelled  the  u*e 
trade-marks  by  their  members  as  a  protecr  -  - 
to  the  purchaser  as  well  .is  to  the  rrade  r. 
general  Trade-mark  protection  in  England  d  i 
not  begin  until  1783.  and  it  was  not  until  I?.^ 
that  laws  were  passed  which  afforded  rca£; 
adequate  protection.  In  the  United  States  ir- 
tation  fcHr  a  ttadennark  law  began  in  1791. 
the  Federal  trade-mark  hm  was  not  pbord 
among  the  statutes  until  MTOl  The  prcacal  la* 
hears  date  of  VKI>. 

Trade-mark  law  in  the  L'nited  States  ri> 
substantially  been  made  during  the  past  f<« 
decades;  for  the  first  reported  American  tr»V- 
maik  case  found  in  the  books  is  tkat  of  Be'. 
against  Locke,  decided  by  Chancellor  Walwor.^ 
in  the  Court  of  Chancery  in  the  State  of  Sri 
York  in  January  1840.  The  following  rep«>rtrc 
Ann  ricaii  trade-mark  rases  arc  dcstiltor> 
sporadic  until  about  the  vear  1K70,  when  ibrj 
became  ttiore  numerous  Since  that  tioac,  trade- 
mark litigation  has  vastly  increased. 

The  Philosophy  of  the  Law  of  Trads> 
markfc— The  whole  legal  and  underlying  pii»' 
dple  of  die  tamr  embraced  in  tWs  sob}cci  aad  is» 

entire  philosophy  are  foimdrd  upon  the  dte> 
ory  of  securing  honest  trade  and  fair  tTsd» 
in  the  commerce  of  our  national  market*. 
the  doing  of  strict  justice  between  man  *^-»: 
man,  while  protecting  the  extremely  Tahnt^r 
property  rights  which  are  at  the  presem  tint 
found  to  exist  in  the  transaction  of  modm 
basineast  both  in  the  ability  to  enioy  ansaolMis 
and  secure  from  invasion  the  marks  of 
merce,  as  well  as  to  retain  the  goodv»iII  of  tlsf 
business  in  which  they  are  used  In  hnti.  ■» 
one  has  or  can  h,i\e  the  right  to  sell  hiv  goc*!* 
as  ostensibly  the  product  of  another  who  la* 
built  up  a  goodwill  Iqr  pronouuced  csedkaer 
of  his  products. 

Equity  has  been  poetically  lemied  thr 
*flower  of  jtutice>;  and  equity,  with  its  km 
arm,  and  with  the  acute  conscience  of  Ae 
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MOrtt,  is  alilt  to  prevent  and  rcmcdv  acts  of 
aijusticf,  V. lure  tiu  law  itself  would  olher- 
wIm:  •  III'. l  jiov, cil.  >>  .tiitl  futile.    Set  Patents. 

Bibliography.  Elfrelh,  W.  H.,  *Fat<-nts, 
Copyrights  aiid  Tradennrics*  (New  York 
191  J);  Gcyer,  A.,  'Registry  of  Water  Marks 
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York  1917) :  Rogers,  E.  S.,  *Good  Will,  Trade- 
Marks  and  Unfair  Trading'  (Chicago  1914): 
Sebastian,  L.  B..  <Tlie  Law  of  Trade  Marks* 
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MoKRis  S.  W  ise. 

Editor  of  the  ^Trade-Mark  Record*  N«w 

York. 

TRADE  AND  TECHNICAL  PRESS, 
American.  The  jirinrii).il  lunction  of  the  trade 
and  technical  publication  is  the  advancement  of 
the  commercial,  industrial,  professional,  scien- 
tific or  other  interest,  which  they  represent,  by 
keeping  the  reader  informed  as  to  tne  prevail- 
iag  conditions  of  his  trade  throughout  the 
c««mtry,  and  even  the  entire  world.  Thus  a 
well-edited,  broad-minded,  accurate  and  pro- 
gressive trade  journal  will  exert  a  (s'reat  influ- 
ence toward  welding  toKether  the  separate 
units  of  each  great  profeiision,  trade  or  in- 
dustfy  into  one  vast  community  of  interest. 
The  general  newspaper  and  the  trade  journal 
differ  in  the  fact  that  the  former  appeals  to 
the  whole  public,  whereas  the  latter  caters  to  a 
smaller  class  of  professional,  commercial,  tcch- 
iiir.Tl  or  scientific  readers,  givinj^^  within  its 
compass  only  such  ktii>wledf.;e  as  pert;)iiis  to  its 
special  field. 

These  organs,  of  which  every  great  trade 
in  the  country  has  its  own,  bring  to  the  atten- 
tion of  those  interested  any  invention  or  dis- 
covery which  is,  or  in  time  may  become,  of 
great  importance,  but  which  to  the  general 
public  would  he  of  little  or  no  interest;  they 
present  the  conditions  of  the  home  nnd  foreign 
markets  by  giving  tables  of  <iuotations  other- 
wise inaccessible  to  the  trade;  and  gather  all 
possible  iniormatiou  which  may  be  a  xnide  to, 
or  throw  any  lig^t  upon,  future  conditions. 
Improved  processes  or  methods  oi  manufac- 
ture and  chanjfes  or  improvements  in  other 
industries  which  would  possibly  have  a  bear- 
ing upon  a  certain  trade ;  the  many  items  of 
general  itiieK-t  to  the  luies  uith  which  thev 
are  concerned,  and  the  puMic  questions  which 
vitally  alTect  ilu>se  iiueresis;  the  ahno^l  innu- 
merable changes  taking  place  in  the  industrial 
world;  all  these,  and  more,  are  chronicled  in 
every  issue  of  the  trade  journal  and  discussed 
with  a  knowledge  of  detail,  a  grasp  of  the  sub- 
ject and  fullness  of  treatment  to  be  found  n<^ 
where  else. 

Such  papers  are  of  much  importance  to  the 
trades  they  rcprcsctit.  Sutne  are  merely  ad- 
vertising sheets;  some  contain  literary  matter 
along  with  the  special  news;  others  arc  deeply 
scientific;  yet  each  is  conducted  to  subserve 
the  interest  of  the  respective  trade.  Of  these 
papers  some  arc  published  weekly;  some  semi- 
monthly and  uthi  rs  nionthlv  ;  ;in<l  .i  iimii' (  r  ..if 
the  financial  papers,  which  may  be  considered  as 
vet.  36—48 


liclonginK  to  thi^  rl.Ts-.  .nre  pul'lished  daily. 
Some  instances  atiioii^:  trade  jonniaU  have  en- 
jojul  remarkalilc  and  continued  succiss,  ami 
nave  financially  prospered  far  more  than  had 
been  hoped,  but  the  history  of  journalism  is 
strewn  with  the  wrecks  of  others  whose  exist- 
ence was  of  such  short  duration  that  they  did 
not  pay  for  the  original  investment. 

That  the  trade  and  technical  journal  may 
have  the  highest  standard  of  editorial  service 
and  supervision,  it  is  necessary  thai  experts 
sh<  uld  he  employed  in  the  writing  (j1  arlicles, 
and  none  but  the  ablest  men  in  each  separate 
line  should  contribute,  for  the  reader  is  gen- 
erally an  expert  in  the  topic  of  which  they 
treat,  and  any  inaccuracy  of  statement  or  error 
of  judgment  is  not  only  noticed,  but  is  remem- 
bered. This  teudency  to  inaccurac\  or  error 
is  in  a  large  measure  lessened  hy  tlie  employ- 
ment of  a  large  corps  of  trained  and  skilful 
repfrrters  who  ascertain  the  tendencies  of  the 
market  before  they  have  become  apparent,  and 
also  by  having,  in  a  great  many  instances,  con- 
fidential relations  with  the  leading  minds  of  the 
trade.  Thus  a  reputation  is  established,  the 
paper  bcctimes  a  power  in  its  branch  of  in- 
dustry and  is  (juoted  by  all  as  an  authority  when 
discussing  subjects  of  which  it  treats,  and  of 
which,  in  the  nature  of  things,  their  knowledge 
is  limited. 

The  trade  journal  also  occupies  an  imoortant 
position  in  the  field  of  advertiidng.  for  the 

judicious  advertiser  selects  the  publication  which 
js  read  by  the  class  to  which  his  merchandise 
will  appeal,  and  this  method  is  more  economical 
and  profitable  to  him  than  employing  the  ordi- 
nary newspapers  which  reach  the  general  public 
and  are  not  carefully  consulted  for  technic 
matter.  The  vast  number  of  advertisements 
which  they  pulilish  in  every  issue,  and  the  prices 
which  they  receive  per  line  tor  sudi  advertise- 
ments are  aslnunding  when  the  competition  that 
exists  for  all  these  is  considered.  That  it  is 
profitable.  h<>we\er,  to  the  ad\ertiscr,  is  plainly 
apparent  from  the  euormous  amount  of  adver- 
tising which  each  journal  carries. 

The  American  Railway  Journal,  of  New 
York,  first  published  in  1830.  was  the  first 
paper  which  met  tlie  desires  of  one  particular 
class  of  merchants.  This  was  the  pioneer  of 
the  specialty  commercial  journals,  and  it  was 
for  some  time  the  only  one  of  its  kind,  for 
though  a  few  others  had  attempted  to  enter 
the  held,  their  stay  had  been  of  short  dura- 
tion, and  it  was  not  until  1846  tfiat  one  whtdi 
still  exists,  was  founded.  This  was  the  Dry 
Goods  Lmnunust,  hut  thouKb  it  hej^an  in  the 
largtst  tr.ide,  it  expencmed  much  diiiiculty  in 
attracting  attention  among  either  the  buyers 
or  sellers,  and  as  conditions  at  that  time  were 
unfavorable  to  a. journal  of  this  character,  it 
was  not  lor  a  long  time  and  only  after  a  Utter 
Struggle  that  it  rested  on  firm  ground. 

These  journals  were  soon  afterward  fol- 
lowed by  those  in  the  haniwarc  and  bather 
trades,  known  as  the  .SViuc  and  Leather  Rc- 
fortif  and  7 Vic  Iron  A(jr.  both  of  which  ex- 
perienced the  same  dilticuhies  in  gaining  a  foot- 
hold in  the  commercial  world. 

Meanwhile,  the  scientific  field  had  been  more 
successful  as  to  the  nmnber  of  papers  and 
pi-rii  .<!irn!s  published.  The  .-luji-rican  Journal 
vj  .Vcii/u't-  was  founded  in  New  ilaven,  Conn, 
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in  1818,  hy  Professor  Silliman,  and  the  Jour- 
nal of  the  Franklin  Institute,  in  Philadelphia, 
in  1825.  AMnt  1820  a  law  periodical  was 
foQiMted  in  New  York,  bat  Icsal  journals  did 
not  hecomp  eomnion  until  nearly  50  yean  later. 
Mcdir.il  jniuTLiJs  Mxiii  sprarik'  up  in  New  York, 
lioitoii  And  I'hiladelphia.  and  in-  now  to  1« 
found  cvcrj-wherc;  a  little  later  i  jmirtial  was 
established  treating  of  the  drug  trade.  The 
Scientific  American  was  founded  in  1845  and 
Sitioe  then  many  scittitific  or  scmi-^ri^'ntific 
jOtttnaU  and  various  professional  jcnituuU.  not 
loaduaK  upon  scientific  subjects,  have  been 
started.  By  I860  there  were  abont  20  trade 
papers  and  50  other  technical  papers :  bv  1872 
this  number  had  increased  to  124  trade  and 
132  other  technical  i>.M'<  '-  r.  jirrs.  ntinf;  41 
different  lines,  in  whuh  reiiguni.H.  aKricultural, 
educational  and  sportinp  journals  were  not 
include<l.  Sec  Apveutisinc;  American  Po»- 
USHIttc:  Amuican  NswSPAmts;  Akomam 
I^MTtMG  Teadb;  NEwarAPiis;  PEnomcAu; 
l«niNAi.T»M;  Pmwtinc;  PaiNTtKC  Pusses; 
BtooK- ■  ■ 

TRADE  SCHOOLS.  The  differencci  in 
meaniiijc  l>etwec!:  -^.m  li  words  as  vocational,  in- 
dti^Tri.il,  manual  training  technical,  tr  nl^^  ,  t  an- 
co-operadve,  continuation,  aprr'-iTiu -hip 
and  corporation  arc  not  always  understood  and 
the  terms  are  frequently  used  as  if  they  were 
interchangeable.  con>cqucntly  brief  definitions 
arc  necessary  before  the  suitjcct  of  "trade 
schools"  ran  be  satisfactorily  treated. 

yocali<>naI  educatiun  is  an  inclusive  term 
for  all  forms  of  occupational  training  such  as 
industrial,  agnculturat.  commercial  and  house- 
hold arts.  A  vocational  school  has  for  its 
controlling  purpose  the  fitting  of  students  for 
useful  octtipaiicms.  The  jiupil  must  have 
reached  the  age  when  work  papers  can  be 
sectired  and  the  courses  are  below  college 
J.  -  I  Ic  The  aim  of  such  a  school  is  to  supple- 
ment general  education  and  not  to  take  iIk- 
place  of  it 

tmdustrial  tditcation  iS  used  in  a  broad  as 
wdl  as  in  a  restricted  setose.  The  term  covers 
all  education  connected  with  the  industries  such 
as  the  industrial  and  htuisehoid  arts  of  the 
elementary  and  sccondar>-  sch«>ol$,  technical 
and  trade  instructicn  for  iii<liisirial  workers 
3nd  training  in  enKineermt;  schimls  The  term 
Induurtal  school  is  used  at  times  in  .\merica 
t'<  indicate  instruction  of  a  pnman,  order 
which  f;ives  pupils  one  or  more  branches  of 
tndusirv  in  order  that  habits  of  wuric  and 
thrift  shall  be  inculcated.  This  f  .rm  of  school 
is  often  Msed  for  reclaiming  >uui;g  offenders 
frcni  evil  habits,  or  for  dcpcikdettt  and  nxg- 

Icctt  d  rhtblien 

A  mj»iiia/  trainint}  sclii>ol  offers  activities 
of  a  more  fr  Irs-  traflc-like  character  vMth  ihe 
idea  i  f  dcvelopirik:  nr  edticatinf;  the  individttal, 
that  hand  and  nund  majr  he  trained  ti>gether 
and  each  help  the  other.  The  aim  is  not  to 
pvc  a  w  aKC-eariiiirj;  v.  ic.ittoti  Tlic  js"«'rieral 
r'1ii«'.^":'iti  HI  ihf<'-  vliiMiK  h.i<  lunalU  little 
rcl.<t;ri!i  t>i  rhe  tr.uio  .im!  is  curicd  iiirihcr 
ili.-iii  1^  rrkC>-ar\  •  r  p-  v|t,>  fm  the  •trdinary 
.i;'Iir«'t,-'..  c.  Ill  - ■!!•.<:  the  v^-hot»ls  vocational 
rltnitiitT.  art  !>ei!:it  imri>duced. 

A  technical  tchi»>l  may  be  elementary  in 
character  «r  H  may  tram  ent^neer«  The  aim 
in  both  cases  i»  to  ictve  theoretical  and  scientific 


knowled(;e  connected  with  a  chosen  occnpatian. 
It  prepares  the  overseer  or  snperintcndcm 
rather  than  tbe  apprentice  or  worker.  In  its 
simplest  foffni  aacn  of  inoh  or  appns«ta» 
it  tangbt  as  will  diow  the  eonneetioB  of  iWmy 
with  practice  Handwork  is  k^ivcr;  to  explain 
the  srieni-c  r.atluT  th.m  to  fit  a  ituient  directly 
lor  a  trade.  Thr-  hit;h(st  development  of  thi» 
type  of  schooi  IS  Sound  in  the  Rreat  technical 
institutions  where  both  the  application  of  art 
to  ind\)«;ir\  riid  the  most  thorough  scientific 
trainiiiK  arc  iir<i\;(lt  J.  The  Massachnsclts 
stitute  of  Technology  and  the  great  GcrmM  and 
American  textile  sdioob  are  examples.  Thr 
night  technical  ctas^r-  niTmerous  in  Europe 
and  America  .iil  .idduiK  ir.idf  features  in  order 
to  be  especially  useful  to  \\>  rkcrs  who  arr 
yond  16  years  of  age,  the  aim  being  to  pro- 
vide instriKtion  directly  related  to  the  empSor- 
mcnts.  Many  of  the  courses  offered  in  the 
Yoong  Men's  Christian  Associations  are  ex- 
amples. In  Engbod  the  polytcdmic  sdMls 
offer  training  of  Ais  Und  and  pabKc  instruc- 
tion in  America  is  rapidly  meeiinf;  this  same 
need.  Industrial  and  household  arts,  scimct, 
drawiuK  an'!  i<'rnT-  oi  iinlii^t : i.il  arithmetic  and 
English  arc  utters d  to  i:iial>i«:  ambitious  older 
workers  to  k^i  ahead  in  their  trades. 

A  trade  school  may  be  advanced  or  prcpnra- 
tory  in  character.  The  6rst  offers  several 
years  of  training  for  full  apprcntiecahip  or  far 
jouniey^nan.  The  WilUamson  Free  SdMwl  of 
Mechanical  Trades  in  Philadelphia  is  such  a 
school.  A  i>ri  parator>'  trade  school  offers  short 
c<'tiiM-»  of  tr>'in  iliree  months  to  a  to 
wufk<LC»  Oruui  14  to  16  years  of  igc i  ^hu  are 
entering  trade.  The  Manhattan  Trade  School 
for  Girls  in  New  York  Qty  is  a  school  of  thii 
order.  Trade  sdmob  are  founded  to  ttsdb  * 
single  trade  sudi  as  watchmaker  or  tasloaagor 
they  may  offer  a  nomhcr  of  occnpattons.  The 
simplest  form  i>  .i  work  h^p  «h<Tr  rhe  manipo- 
L^tion  of  some  trade  is  LauKh;  uhich  requires 
the  txpcr:  use  of  tools.  This  kmd  does  lirtle 
lor  the  develc»pt»ent  of  the  worker.  An  aD- 
day  trade  school,  tadl  as  The  llaidiattan  Trade 
Sdhooi  for  Girit,  aims  to  give  a  prcparatiea 
which  shall  abolish  the  drodgery  and  wasse  of 
the  rcKuIar  workroom  and  supply  an  eciwonnc 
and  vital  instruction.  Actual  shop  method*  art 
followed  t:.  ill  of  the  trades,  practice  ivcup:e» 
most  of  tht  ti^ht-hour  day,  and  industrial  arf 
as  related  to  each  trade.  h>-(rie»ir  .in  i  -  v  .1 
CIVIC  aud  mdustrial  teachin^t  start  the  student 
well  equipped  for  wage-earmnK  Part-time  C9- 
oftratme  and  fomtmrntiom  schaoit  are  used  (or 
trade  insimction.  The  aim  i«  to  co-«perase  di- 
rectly with  the  industr>'  and  train  workers 
while  the>  are  waire-earnini:  Thr  traimex 
may  l>e  Riven  dnrinR  workinK  day  m  the 
factor\  itself,  the  worktr-  I  nn$j  paid  and 
civen  an  education.  Or  :br  >  l.i<se*  ma>  ''•<r 
a  near-by  school  buildtnfr.  the  student*  beinf 
allowed  to  leave  their  work  for  several  hoors 
per  wedt  Salesmanship  classes  iBustratr  this 
form  of  iruninR.  Public  {nstrvetion  mav  he 
rop'Tsitile  for  the  teaching  in  both  ca<^ 
rour«-ts  are  Riven  on  subjects  which  are  diftcjl: 
to  team  in  the  ni»h  of  (he  workroom  The 
experience  which  the  worker  is  icaining  in  the 
trailc  Itself  i^  thus  *tipplemerted  by  trrSTrw- 
lion  dunnn  the  day  for  the  younger  workeri 
and  at  night  for  the  older  ones.  T«(ftmMl 
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courses,  general  education,  science,  drawing 
and  design,  business  arithmetic  and  English 
are  frequently  given.  These  sdiools  are  heins 
organized  m  m.iity  States  as  laws  are  enacted 
makinp  it  compulsory  for  employers  to  allow 
workers  between  14  and  16  years  of  n^c  ic  .ti- 
tend  such  schools  during  the  day,  for  five  or 
more  hours  per  week,  wiihvjut  loss  o{  \vai<e. 
Germany  has  done  jnuch  to  develop  the  con- 
ttniiation  school  during  the  d«y  and  at  night. 
Apfr^Heukif  and  corporation  schools  have 
been  organized  by  some  of  the  railroads  and 
great  business  enterprises  for  training  their 
own  employees.  The  work  is  of  the  part-time 
rharaeicr  and  the  workers  arc  paid  their  full 
salaries.  The  aim  is  to  increase  the  ability  of 
the  worker  fur  his  Own  sake  aa  well  as  for  the 
corporation. 

This  article  deals  widi  the  trade  school  as  it 
trains  apprentices  or  joumeymen,  by  day,  or 
supplements  thrir  work  in  the  regular  trade 
fiy  part  time  classes  by  day  or  night.  It  deals 
with  the  wage-earner  rather  than  with  the 
civer-<cer,  sup*Tiiitcndrnt  and  director.  Tlie 
textile  and  cnguieeniicr  srhooh  and  iiistimtcs 
of  technology  belong  in  die  technical  rather 
than  the  trade-school  field  and  the  instruction 
is  usually  of  college  grade.  Some  of  them 
have  special  sections  for  apprentices,  however. 
Many  of  the  agricultural  and  mechanical  col- 
leges in  the  United  States  have  trade  depart- 
ments but  this  work  does  not  always  lead  to 
a  degree.  Drcxel  and*  Pratt  institutes  deal  with 
trade  course?  in  addition  to  their  rci^ular 
technical  and  normal  aims  Ke^niiar  all-day 
trade  schools  and  part-time  classes  are  not  yel 
mmierous  all  over  the  United  States,  therefore, 
otiier  institutions  are  undertaking  trade  work 
to  meet  the  demand  of  communities  to  help  the 
workers. 

Education  for  trade  has  for  centuries  re- 
ceived attention  on  the  continent  of  Europe. 
Complete  systems  of  indtistrial  education  have 
been  drveloped  in  many  countries,  from  the 
manual  training  of  elementary  and  secondary 
education,  through  the  trade  and  technical 
sdiools  to  Ugher  engineering  and  sdentific 
institutions.  These  schools  are  generally  under 
eovernment  support  and  controL  Within  the 
last  .SO  years  tney  have  become  increasingly 
important  and  arc  graduating  competent  work- 
eT'>  lor  I'Oth  men's  ;uid  women's  employments. 
The  thorou'Kdincs^  of  the  courses  in  these  con- 
tinental schools  Hhs  rightly  given  them  a  high 
reputation.  The  length  of  the  trade  courses 
abroad  is  from  three  to  five  years,  a  fact  due 
to  some  extent  to  the  demand  of  the  trade 
muoBS  for  a  lone  period  ol  aoprenticealiip.  The 
United  States  has  some  trade  schools  offering 
:i  like  preparation.  Condition';  of  artisan  life 
with  us  are  so  different  that  the  foreign  type 
of  trade  schr>ol  does  not  altoi^i.-thi-r  meet  dut 
needs.  The  aim  here  ha-;  hcen  rather  to  pve 
the  trade  work  in  as  short  a  time  as  possible, 
often  in  only  a  few  months.  This  course  is 
frequently  accomplished  by  considersdite  drill 
in  Uic  theory  as  well  as  in  the  practice  of  the 
trade.  The  New  York  Trade  S«bool  offers  in 
its  day  clashes  three  to  four  months'  piepara- 
tion  in  various  luiildint;  trades,  a  ccrlitiratc  of 
protici ciic\'  l>(:!iL'  issM<(i  on  the  completion  of 
the  work  luiropean  schools  do  not  usually  give 
siich  dmrt  murses  as  these.  The  Wilmerding 
School  of  Industrial  Arts,  for  Buikiing  ana 
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Architectural  Drafting,  the  Lick  School  of  Me- 
chanic Arts  and  the  Lux  School  for  Girls,  all 
in  San  Francisco,  and  the  Williamson  Sdiool  of 
Mechanical  Trades  in  Philadelphia,  correspond 
more  nearly  to  the  European  model  of  thor- 
ough trainint;  for  three  or  four  years.  In  these 
schools  the  aim  is  to  teach  the  trades  v.ith  the 
science  iinderljnng  them,  together  with  thorouv^h 
academic  courses  corresponding  to  our  manual 
training  high  schools.  The  Manual  Training 
High  School  of  the  United  States  surpasses 
anything  of  the  kind  abroad  and  is  a  distinctly 
American  type.  It  does  not  aim,  however,  to 
give  trade  instruction,  and  hence  the  WiUiam- 
soii  and  the  three  California  schools  are  not 
strictly  manual  training  schools. 

The  value  of  trade  schools  has  been  rcco>^- 
nized  by  foreign  governments  and  they  not  only 
control,  but  also  support  or  subsidize  them. 
The  war  has  temporarily  interfered  with  this 
instruction  in  the  warring  countries,  but  as 
peace  is  csi.iMislied  the  work  will  continue. 
The  trade  schools  already  organized  wilH"  US 
rjfii,-n  hck'aii  under  private  man.igetnent  but 
pa^-ed  ijito  public  control,  as  with  The  Man- 
hattan Trade  School  for  Girls  in  New  York 
and  the  Boston  Trade  SchooL 

Germany  has  been  foremost  in  developing 
trade  instruction  to  supplement  shop  experience. 
The  poverty  of  the  worker-,  iheie,  as  well  as 
here,  forces  them  early  into  the  shops  to  earn 
a  living.  In  order  to  help  these  workers  to 
obtain  better  positions  and  better  salaries,  spe- 
cial day.  evening  or  Sunday  instruction  has  been 
arranged  in  the  Continuation  Schools  (Fort- 
Ijilduii^'schulcn).  Each  German  state  has  made 
a  study  of  the  best  way  to  help  its  diilereiit 
trade  wurkers.  Thcsc  schocils  liavc  liein  so 
satisfactory  that  they  have  not  only  dcvclo^)cd 
all  over  the  empire,  but  also  in  other  countries. 
In  Germany  they  are  preferred  to  the  all-day 
trade  school.  Belgium  and  France  are  re- 
nowned for  their  day  trade  schools;  Austria 
and  Hungary  have  unusually  complete  systems 
rif  ir.idi.  instruction,  and  Swit/erlai.d  and  Italy 
aii»<j  pru\ide  carefully  lor  dii»  cUai,  oi  educa- 
tion i-ur  S:-.  yuars  Russia  has  bad  trade  schools 
to  tram  the  wurkmea  in  various  fidds.  Eng- 
land's wcll-orgaiiizcd  tedmical  instruction  in- 
dudes  trade  work  also. 

Germany. 

The  awakening  of  Germany  to  the  import- 
ance of  traiinii^'  her  w  am  -i  arncr-  tuok  place 
about  the  linie  oi  the  Ccnienntial  LxhiLuiuu  ut 
Philadelphia  in  1876,  which  showed  Germany's 
products  to  be  distinctly  inferior  to  those  of 
other  continental  countries.    The  French  Ex- 

Csition  of  1878  still  further  manifested  the 
of  art  in  Germany's  manufactured  goods, 
and  a  commission  \v;is  appointed  to  investigate 
reasons  a»d  to  suggc&i  aciiuu.  The  result  of 
the  work  of  this  commission  is  now  steti  in 
the  systems  of  trade  and  technical  schools 
which  have  beca  OlfUlized,  and  in  the  reputa- 
tion which  Genaaiqr  now  has  for  the  apolicap 
tion  of  sdenoe  to  industry.  These  sdiools 
h  iv.  '  (  cti  great  factors  in  this  chans;c  The 
iieriinn  section  in  the  Saint  Louis  Exposition 
of  l'X*4  Rave  evidence  that  not  only  in  the  con- 
nection of  science  with,  but  also  in  the  appUca- 
tion  of  art  to  industry,  that  country  has  pushed 
to  the  front  and  now  takes  rank  with  or  even 
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cxcfN  those  nnnoii';  which  have  in  the  pas;  con- 
trolled the  industnal  field.  Germany  has  be- 
come thoroughly  imbaed  with  the  idea  that 
money  dcN-otcd  to  trade  instruction  is  wisely 
•pent.  The  earnest  study  which  she  has  ^ven 
to  the  subject  has  shown  her  the  problem  tn  its 
complexity  and  ififfictihy.  The  solution  has 
been  varied  to  suit  the  needs  of  different  locali> 
lies  and  also  of  all  classes  f>f  workers  from 
the  wage-earners  of  small  skill  U'  the  directors 
of  Rrcat  industries  A  satisfactory  interrelation 
between  workers,  employers  and  schools  httS 
been  the  aim  as  well  as  social  ctVtciency. 

These  schools  have  been  founded  and  are 
supported  in  various  ways  :  by  the  state,  by  the 
municipality,  by  the  commune,  by  the  trade 
giailds,  hy  associtUms  of  workers  and  bv 
private  individuals.  There  is  a  marked  tend- 
ency, however,  for  the  governments  of  the 
German  states  lo  assume  the  entire  control  and 
admiui-tration.  Small  nutmn  fee-,  arc  fre- 
qmiiiiy  char^;ed.  In  --ome  <>i  the  great  technical 
or  tcchnoloKicaj  institutes  Kraliiituus  instruction 
is  offered  to  apprentices,  but  a  fee  is  required 
of  those  who  wish  to  study  for  more  advanced 
poiitioiis.  The  tuition  fces^  however,  cover  but 
a  small  part  of  the  espcttscs. 

Gennaity  is  mving  attenlion  to  the  trainins 
of  apprentices  Tor  trade  in  many  classes  of 
instnutioiis.  DifTcrcn;  sections  of  the  republic 
\..ry  m  their  way  uf  meeting  the  problems. 
Tile  following  kinds  of  institutions  are  repre- 
sentative: Trade  (  ontinuatitm  ( Fortbildung- 
schulen)  and  lndii>trial  (.'(jntiiiuation  Schools 
(Gcwerbliche  Fortbildungschulcn) ;  Trade 
Schools  (Fachsdralen) :  Industrial  Drawing 
Courses;  large  technical  schools,  with  sections 
for  apprentices:  apprentice  workshops  (Lehr- 
werkstattcn). 

Of  these  the  Conlinuation  Schools,  generally 
conducted  by  trade  ^niilds.  are  by  far  the  most 
popular  for  training'  the  ordinary  wagc-carncr. 
General  education  is  compulsory  in  (icrmany  up 
to  the  14th  \ear.  After  this  time  a  majority 
of  the  children  of  the  laboring  class  must 
htma  to  work  to  contribute  to  the  support  of 
their  families.  The  continuation  sdiools  are 
formed  to  aid  those  of  both  sexes  who  ate 
forced  to  work,  their  object  being  to  supplement 
the  trade  in  which  the  worker  daily  employed. 
In  industnal  centres  the  cnrnctilum  is  con- 
nected with  the  trades  of  the  locality  In  other 
sections,  the  character  of  the  instruction  may  l»e 
general,  commercial  or  even  at;nciittural.  as  the 
need  is  felt.  The  courses  deal  more  with  the 
theoretical  oart  of  the  \vork  than  with  the  ac- 
tual manipulatioa  of  tools.  The  aim  is  to  give 
ttuch  in!ttroction  as  the  worker  cannot  well  get 
in  thr  ^hi^v^  It  correlates  with  the  daify  sbop 
wt  tk  .mil  thus  aids  the  workers  with  the  great- 
e  '  <  nomv,  a^  ibc  vtiidents  are  productively 
employrd  and  rxpcii'.ivr  la^'oratonev  and  shops 
are  n<il  necrssarv 

The  beneficjal  effect  <■{  these  continuation 
schools  on  the  development  ol  indu-tr>  and  on 
the  condition  of  the  wi>riaiig  cbss  has  been  felt 
BO  keenly  that  the  imperial  govermneat  has  pr«> 
vided  by  law  that  emphqrcrs  mnsi  ahvays  fer> 
mit  thei'r  employees  under  Ifi  ycars  of  age  to 
.ntirnd  surb  fchool*  The  state  has  made  this 
ediiratinn  rompiiUory.  it  l>cinK  t'elt  that  all  em- 
ploy <s  should  have  an  rdiicalion  which  will 
enable  them  to  better  uiidertiaod  the  future  oi 
their  trade.   It  often  happens  that  these  huv 


day  workers  are  too  tired  when  night  comes  t» 
benefit  by  such  instruction,  and  week  day  and 
Sunday  classes  have,  therefore,  been  opened. 

The  continuation  schools  fotmd  in  Pmisii 
ove  ifutruction  of  a  general  character,  hut 
they  emphasise  drawing.  bnakVctping  and  such 
hnndies  as  are  likely  to  be  of  value  to  those 
CagBfed  in  shop  or  factory  work.  For  girls 
they  add  embroidery,  dressojakiiig.  sewing,  iroo- 
ing,  millinery,  mending  and  cooking  In  Ba<- 
varia  the  work  ot  the  industrial  cuiuinuaii>.« 
schools  is  so  spccialued  tor  induidual  trades  at 
groups  of  trades  that  ihcy  arc  really  trade  con- 
tinuation schools.  Dr.  Kcrschcnstancr,  the 
schulrat  of  Munich,  has  Ixen  a  force  in  de- 
veloping continuation  and  trade  schools  iu 
Munidi  aod  throughout  Bavaria.  His  aim  is 
always  to  make  the  students  tudcrstand  the 
materials  on  which  they  are  working  aod  to 
develop  in  them  thought  and  wise  acuun.  It 
is  said  that  56  trades  aic  mught  in  the  sduMls 

there. 

The  trade  continuation  and  trade  schools 
proper  usually  differ  from  the  industrial  coolio- 
uatton  school  in  giving  more  spedaJlsed  trade 
instruction.  An  illustration  of  cootiamiion 
work  for  boys  is  the  Artisan  SdkOol,  Ka  1. 
in  Berlin.  The  aim  is  to  'give  to  aypientices 
and  wofkraen.  especially  during  thar  leisore 
hours,  a  knowledge  of  drawing  and  the  applied 
sciences  and  arts  which  coficcrn  their  rrspcv- 
tivc  trades  and  which  serve  as  the  necessary 
complement  to  their  shop  practice  *  .All  of  the 
drawing,  mathematics  and  s>uiui^  .^re  speaal- 
ized  in  separate  courses  directly  adapted  to  socue 
trade.  The  hours  of  instruction  arc  in  the 
afternoon  and  evening  of  week  days  and  on 
Sunday  morning.  All-day  courscs  in  Uadu  me 
also  given  at  this  school. 

Trad*  Schoots  with  all-day  woik  in  a  single 
trade  arc  numerous,  Init  arc  not  alwa>s  larjtdy 
attended  Schools  of  watchmaking,  haskl^^^ak- 
111^'.  cabinctmaking,  horse>hiK  ing,  toy  making 
and  other  trades  have  been  opined  in  response 
to  local  needs.  The  follows  ing  is  a  partial  h^i 
of  the  ocamations  provided  tor  m  the  trade 
•draola:  Artistic  darners,  artiiiaal  tlowcr- 
■mkerL  laketL  fanrberL  k.»«i.^M««i.^>«  bla^- 
snuths,*  btasiets.  booldMnders,  cabinetmaker^ 
chimney  sweeps,  cooks,  carpenters,  confection- 
ers, dressmakers,  dyers,  embroiderers  (hand 
and  machine),  engravers,  gardeners.  K'af 
makers,  glaiiers,  goldsmiths,  hoi  .-obucr*.  li-itr- 
dresscrs,  handsewcrs,  ironworkers,  joiners,  knit- 
ters, lacemakcrs.  leatherworkcrs.  lucksjnithK 
laundresses,  masons,  modeler^  madiincscwcr^ 
menders,  milliners,  paperhangera,  pniotenw  th»- 
tographers.  poMns.  printer^  iwrnkerv  sad- 
dloa.  spinners*  npusptters,  iiiiecanoikinw 
strawplaiters,  ihocpuhcn.  tinsaMtha*  taihwi^. 
trunkmakers,  woodwofkers  and  carvers.  wea\- 
ers.  wickerworkers.  watch-  and  clockmakerv 
w  .!►;<  .11  III  ilk  e  r  s.  wheelwrights. 

i  iadi  work  fur  girls  in  tiermanv  is  not  a> 
extensuci\-  (kAeloiK'd  a^  that  l\»r  l)oyi  The 
sentiment  of  the  German  people,  that  woiu^r.  » 
place  is  in  the  home,  has  caused  ihes>  iiisti:u- 
tions  to  combine  strong  housekeepinir  teaturcs 
with  the  trades.  These  housekeeping-trade 
schools  are  doing  exccllcni  worth  hui  (he  trade 
Continuation  schools  organised  for  women  are 
of  more  Keiirral  importance  in  itainin^  for  dta- 
nitc  trades.  Most  ot  these  schools  oflcr  three 
distina  fields  to  women:  (1)  The  fnmmfmal 
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subjects,  which  prepare  for  clerkships  or  secre- 
tarial work,  training  stenographers,  tj-pcwriters, 
etc.;  (2)  the  domestic  iiulu.sirio  siicii  ns  hdusc- 
kccpin^,  couktry,  ucedlcwoik,  iciiainn^;  and 
ironing,  and  (3)  special  trades  for  women,  such 
OS  dressmaking,  millinery,  white  work,  art 
needlework,  di.-siK»i><K.  l><>ukbindii^i;  ttMnpodng 
and  pfaotography.  In  Berlin  the  nine  munidpu 
continnatton  sdiools  for  girls  maintained  by 
the  city,  and  the  Victoria  Continuation  School 
maintained  hy  private  funds,  are  typical  schools 
i>t  this  character.  They  offer  day  as  well  as 
night  work.  The  Women's  Work  Schools 
(Frauenarheitsschulcn)  found  in  many  cities, 
nutahly  in  Nuremberg,  Bavaria  and  ReutUngen, 
Wurtcral)erg,  are  day  trade  schools  as  is  alSO 
the  Poudam  Trade  School  for  Girls. 

The  Lette  Sodety  of  BerKn  has  done  much 
to  foster  trade  instnictiun  for  girls.  The  aim 
of  the  society  is  llic  improving  of  the  working 
class  by  ( 1 )  the  removal  t»f  oi)st;iclcs  and  preju- 
dices in  the  way  of  female  employment ;  (2) 
ihe  fosteriiiK  of  commercial  and  industrial  edu- 
cation;  (3)  the  furnishing  information  for  op- 
portunities for  learning  trades  and  secilrinff 
ailuations  and  help  where  existing  *insiiuttioni 
are  inadequate;  (4)  the  estaMismwnt  of  ex- 
changes for  the  exhibition  and  sale  of  women's 
handwork;  (5)  the  protection  of  women  against 
harm,  morally  or  otherwise,  especially  regarding 
lodging  houses.  This  society  has  opened  a 
number  of  different  kinds  of  schools.  The 
trade  courses  range  from  four  to  six  months  of 
all-day  work. 

The  Schools  and  Courses  of  Industrial 
Drawing  and  Art  have  made  thdr  ctirricula  so 
practical  that  they  adapt  themselves  directly  to 
the  various  trades.  There  are  also,  in  many 
instances,  workshops  in  connection  with  these 
art  schools,  in  order  that  the  student  may  have 
practical  experience  of  the  value  of  his  designs 
and  pbns.  The  building  and  textile  trades  and 
such  art  industries  as  the  maldnp;  of  jewelry, 
me^  and  wood  working,  engraving,  gold  and 
silversmithing,  painting  on  glass  and  auna,  onun 
mental  (le^iRiiitii;  and  decorative  painting,  art 
especially  considered  in  these  schools. 

Elaborately  de\eli  ipL  Ll  slims  of  special 
Technical  Schools  provide  tor  all  grades  of 
positions  in  the  bldlding  and  textile  trades. 
They  totich  to  a  small  degree  the  problem  of 
training  an  apprentice.  These  great  day  schools 
have  been  very  successful.  Over  50  of  them 
are  to  be  found  for  the  building  trades,  and 
Prussia  alone  has  eight  for  the  textile  trades. 
There  arc  three  grades  of  labor  in  the  building 
trades:  (1)  architects;  (2)  those  who  execute 
ihe  architect's  plans,  and  (3)  the  workmen. 
The  evening  continuation  school  sometimes  pro- 
vides for  the  lowest  grade,  and  at  other  times 
the  4>uilding  trades  school  offers  a  spedal  sec- 
tion. The  textile  trades  have  also  three  grades, 
and  weaving  workshops  are  provided  for  the 
apprentices,  either  in  all-day  work,  or  in  even- 
ing and  Sunday  classes.  In  some  of  the  textile 
schools  women  are  admitted,  the  one  at  Aix-la- 
Chapelle  offering  an  elaborate  course  of  textile 
darning,  the  girls  being  paid  wages  according 
to  the  value  of  thdr  work.  The  School  of  Tex- 
tile Art  in  Pbuen,  Saxony,  has  also  a  depart- 
ment for  women,  Inst  ruction  in  embroidery 
and  the  making  of  Ungcric  is  given,  the  aim 
bdng  to  train  superintendents  of  workroonu. 
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Apprentice  H^orkshofis  are  organized  both  in 
connection  with  public  traae  schools  and  as  pri- 
vate institutions.  They  aim  at  a  more  compre- 
hensive and  systcmaiic  training  than  can  be  ob- 
tained in  the  ordinary  shop.  The  Krupp  Steel 
Works  at  Essen  oher  a  complete  course  o£ 
apprenticeship. 

Itinerant  Trade  Courses  are  also  provided  in 
such  industries  as  weaving,  garment  cutting, 
embroidery,  machine  work,  straw  plaiting  and 
bookkeeping.  These  courses  have  been  benefi- 
cial in  small  towns  where  there  are  cottage  in- 
dustrics. 

The  effort  of  organized  labor  to  preserve 
handwork  and  the  small  trades  has  been  of  vast 
service  in  Germany  in  Uie  development  of  trade 
schools.  The  various  trade  guilds  have  dealt 
carefully  with  the  subject  of  apprenticeship  and 
have  been  untiring  in  thdr  efforts  to^have  fa* 
voraUe  conditions  attend  such  instruction. 

BELCItTM. 

Education  is  not  compulsory  in  Belgium,  but 
the  schools  are  well  attended.  The  primary 
school  is  followed  by  an  excellent  system  of 
trade  education  lor  both  sexes.  In  many  par* 
liculars  the  schools  are  similar  to  tfiose  in  the 
neighboring  countries,  but  they  also  present 
characteristic  features.  For  boys  the  element- 
ary trade  schools  are  followed  liy  superior 
trade  and  technical  schools,  and  those  again  by 
tlie  great  technological  institutions. 

Trade-instruction  is  carried  on  in  the  indus- 
trial sdiools  (ecolcs  industriellc:>)  and  in  the 
trade  schools  (ecolcs  proiessionelles).  The 
first  gives  theoretical  instruction  in  industrial 
operations  with  practical  ci.iurses  in  design. 
The  second  gists  trade  work  combined  with 
theoretical  instruction,  has  all-day  sessions,  and 
is  the  trade  school  proper,  although  many  of 
the  ^les  industrielles  have  trade  sectioDS. 

Trade  training  of  an  elementaiy  grade  tS 
given -in  the  following  institutions: — For  boys: 
Industrial  schools,  trade  schools,  Saint  Luke 
trade  schools,  apprentice  shops,  trade  courses. 
Kor  girls;  Trade  schools  (iiu hiding  tr.ulc 
schools  proper,  trade  and  housekeeping  sdiouls, 
housekeeping  and  trade  scfaools),  trade  courses, 
apprentice  shops. 

The  letuith  of  the  courses  in  the  trade  sclu^ol 
proper  is  tram  three  to  five  years.  The  trade 
sdiools  for  iHrls  were  organised  before  those 
for  boys.  They  offer  the  most  advanced  form 
of  trade  education  for  girls.  The  industrial 
school  is  the  largest  and  most  imi)ortant  class 
iji  institution  in  Belgium  for  the  training  of 
yi  ung  men.  As  these  latter  schools  arc  supple- 
mentary to  the  trade  and  do  not  give  regular 
trade  instruction,  and  as  their  courses  are  given 
at  hours  when  workmen  can  attend,  they  resem- 
ble the  continaation  sdiools  of  Germany.  The 
number  of  these  schools  is  rapidly  increa-ing. 

Trade  instruction  in  Belgium  is  justly  re- 
nowned for  certain  features:  (1)  The  excellent 
system  of  economical  administration  and  wise 
supervision;  (2)  the  thoroughness  of  its  instruc- 
tion in  general  education  applied  to  the  various 
trades  and  also  in  the  teaching  of  the  trades; 
(3)  the  importance  of  art  in  all  of  the  schools 
and  the  practical  use  made  of  it  in  designing  in 
each  of  ilic  trades;  (4)  the  adaptation  of  aUof 
the  trade  work  to  local  needs. 

The  trade  schools  are  with  few  exceptions 
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under  government  centrol,  althoufirh  no  general 
law  governs  their  formation.  Schools  have 
been  established  by  communes  (ccolcs  commu- 
nalcs),  by  private  individuals  (I'cilc*  libres), 
and  by  provinces  ^ccolcs  provinnak  >).  Com- 
plete Ubcfty  oC  orgaaixation  is  allowed  to  local 
authorities  or  to  private  incHvidnalt,  in  order 
that  the  schools  may  In-  adapted  to  local  needs. 
This  frcidum  has  made  these  schools  really 
local  institutions,  conformint;  to  no  uniform 
model.  A  system  of  subsidizmK  thrm  h.i-  been 
il  \i^<-d.  A  certain  sum  of  mnncv  i>  an- 
nually for  this  purptjsc,  and  placed  at  thi-  dis- 
pOMl  of  the  minister  of  industry  and  labor. 
When  the  schools  desire  a  portion  of  this  ap- 
propriation thcjr  must  submit  a  formal  applica- 
tion, accompanied  by  details  of  their  work 
\rhich  will  enable  the  ministry  to  judge  if  the 
fdiool  should  receive  assistance. 

The  govrmmcnt  exercises  rcRtilar  supervi- 
sion o\cr  schools  rcrii\iii^  the  ^  ;l'  i  ly.  Each 
year  they  must  send  to  the  mitusiry  for  ap- 
proval of  tbdr  MCMOts,  their  budf^ets  for  the 
ensuing  year,  and  any  changes  in  their  organixa- 
tion  or  in  their  programs.  The  superviaon 
of  these  schools  is  most  efiidenL  An  inspceiiu^ 
general  of  industrial  and  trade  education  is  «t 
the  head,  and  undir  him  is  an  expert  corps  of 
inspectors.  In.spcctions  ari:  also  made  by  such 
provincial  or  communal  aiithoniies  as  aid  in  tlic 
support.  Religious  bodies,  industrial  orijaiiiza- 
tion  and  private  indi\i<iuals  also  help  those 
schools.  Some  of  the  srlif..  .K  c:ue  free  instruc- 
tion, SoaM  require  an  e  i  r.incc  fee,  and  others 
charge  Cor  tuition.  Students  who  are  too  poor 
to  iny  for  bstructf on  or  to  attend  even  when  it 
is  free  are  aided  in  various  ways. 

The  diflcrcncc  between  a  manual  training 
and  a  trade  cmuisc  is  \iry  marked  in  Be]]L;iuni. 
The  traiie  schi  ok  may  dilTcr  in  characteristics, 
but  they  all  kn  p  stm  ily  in  view  the  lai  t  that 
they  art  preparing  students  to  earn  a  luing  in 
Soni'  i  iri.cular  branch  of  indusiry.  Ikawing 
and  industrial  design  are  at  the  base  of  all  in- 
struction for  girls  as  well  as  for  boys,  and  ape 
tauriit  with  reference  to  their  use  in  particular 
trades.  A  practical  general  edtieation  is  also 
ronsidcrcd  a  necessary  part  of  the  instruction 
in  the  trade,  and  usually  occupies  the  first  half 
of  the  day.  Libraries,  museums,  collections  of 
scientific  apparatus  for  demonstration,  public 
exhibitions,  and  provi  ion  for  tra\eluiv'  srh 
arships  arc  means  used  to  develop  the  highest 
efforts  of  students. 

The  provisioo  nude  for  teaching  girls  is 
veiy  thorough.  The  Tradt  SckoMs  proper 
(tcnles  proiessionnclles)  have  programs  in 
theoretical  as  well  as  in  practical  work.  There 
are  at  least  .VI  of  them  in  ibe  kingdom.  The 
aim  is  to  ir.irh  such  trades  as  arc  open  to  girls, 
and  at  iH.  ^.unc  time  to  carrj-  forward  the  reg- 
ular school  education  The  trades  taught  are 
dressmaking  and  cutting,  waistcoat-  and  corset* 
making,  fine  lingerie,  millinery,  artificial  flower- 
making,  industrial  drawing  and  ornamentation, 
i  m)  rriid'T)',  ilesigning  for  lace  and  embroidery, 
and  painiitig  <'>ii  plass,  rbinn  or  silk  ("ommer- 
eiat  n.nrM  -  .tre  also  (.n^efi  The  pcnernl  f'Hir«e. 
which  IS  lompuls. -ry,  inebides  the  French  and 
l-'lrmish  l.ineuaues.  aritbmeiic,  bi'>>or>'.  k;rng- 
raphy,  h>'giene  and  d"mesiic  econom\.  wriung. 
drawing,  singing  and  g>  mna»tic«.  The  in -'ruc- 
tion is  excellent  and  has  been  especially  adapted 


to  the  trades  and  to  the  needs  of  women  in  their 
households.  A  high  place  is  given  to  domesiK 
economy  in  Belgium  li-  full  developmeii!  i« 
in  the  housekeeping  schools  (ecoles  rocnagercs). 
but  some  of  it  is  rw|Mirtd  in  the  trade  schools 
also.  The  trade  ooarsM  for  girto  vaiy  in  <Bf« 
ferent  schoob  acoording  to  die  nccm.  Tht 
length  of  the  course  is  usually  three  or  fow 
years,  but  five  years  arc  sometimes  required. 

The  pioneer  trade  school  for  girl-  in  Bel- 
gium is  the  Bishoffsheim.  94  Rue  de  Maraiv. 
Brussels,  established  in  I8f)5  The  ai;c  of  en- 
trance is  12  years,  and  the  length  of  ihe  COWK 
is  four  years  The  trade  courses  are  mtOKrons 
and  well  taught  The  courses  in  drawinK.  in- 
cluding drsigiung  for  lace  embroidery  and  gar- 
ment decoration,  painting  on  riasL  porceUin. 
dnna.  fm»  and  textiles,  and  the  amsnaldng 
and  the  artificial  flowermaking  are  especially 
notable.  The  reception  room  at  this  school  t* 
decorated  with  fine  t  samples  of  porcelain  tile* 
and  china  paintine,  and  the  windows  are  of 
stained  glass,  -hi^  work  all  having  been  done  h\ 
graduate  students.  The  Cnmmmul  Trade 
School  for  Girls  on  the  Rue  du  President. 
Brussels,  is  noted  for  the  fact  that  each  of  the 
trade  instnictors  is  also  the  teaeher  of  the 
course  in  design  in  connection  with  the  trade. 
The  coarse  in  embroidery  and  applied  desten  i» 
especially  fine.  Another  Brussels  commoaal 
school  on  the  Rue  du  PoinQon,  2h.  noted  tor  it* 
dressmaktii.'  :inil  ri  mmercial  coiir--e*.  and  the 
Antwerp  Sihcol,  Kuc  dcs  .Architects,  with  iis 
fi\e-ycar  courses  in  some  of  the  trades,  are  aba 
exai^les  of  the  excellent  profcssiooal  trainiag 
for  giris  in  Belgiiwi. 

An  advanced  trade  course  of  one  year  for 
dress  designers,  dressmakers  and  intmdiag 
teachers  in  trade  schools  is  given  in  Hr-,isseU  i 
study  of  the  evolution  of  dress  in  all  count ne» 
being  a  notable  part  of  the  work 

ihf  Trade-House  keeping  Sthoals  {kdcAn 
professionnelles-m^nageres)  and  the  houtekec^ 
tng-irade  schools  (teoles  m^nagires-profeaMS* 
nelles)  are  alto  giving  more  or  Icsa  lime  to 
trade  woric 

Apprentice  Shops  lor  teaching  trade  work  so 
girls  are  not  numerous,  but  are  doing  good 
work.  They  were  opened  in  response  to  local 
needs  rather  than  as  a  pan  of  regular  trade 
instruction  One  of  their  distinguishing  i'-i- 
tiirrs  !s  tb.it  the  stwlrnts  after  a  time  recri\c 
fiiMiicial  remuneration  for  their  work  There 
are  several  of  these  schools,  as  the  one  at  Bai^ 
senge  for  straw  phuting  and  straw-haimaldag: 
at  jemelle  for  nngerie  and  dressmalsng;  at 
Maldeghem  forlnnd  and  machine  embroiderr 
and  crochet  work  on  tulle,  and  at  Saint  TrrmJ 
for  lacemakirg. 

The  Indmtriai  Schools  (ecnle*  industrielle*  • 
for  boy«  are  similar  to  the  continuation  school* 
of  Germany.  The>'  are  very  numerous  in  a!! 
parts  of  the  coontiy  and  ha\e  1  een  onTimied 
with  reference  to  ncal  needs.  They  teadi  a 
large  number  of  terhnkal  sub|cctt  cweend 
witn  the  trades  which  the  boys  foOow  dorimc 
the  day.  Some  of  the<e  are  al«»  day  trade 
schools  and  have  a'lvanced  a*  as  elemCB* 

t.ir>-  work  The  sclux  l  at  Wrviers  i*  an  eiaaa- 
ple.  die  aim  benm  'o  gi\e  a  training  t.'  the 
workmen  who  are  employed  in  the  namerov* 
inilustries  in  that  city,  includtng  the  departmrnt* 
of  mechanics  and  coostrocaon,  dyeing  mid 
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weavtng,.  The  InduMrial  Schocd  at  Toaraay, 
wfuA  n  one  of  the  oldest  and  most  ifflportant 

in  Belgium,  also  partakes  of  the  nature  of  a 
trade  school.  It  hat.  no  shops  of  iis  own.  but 
it  has  entered  into  contract  with  local  manufac- 
turers to  direct  the  pupils'  practical  education. 
'I  Ins  is  an  excellent  method  of  conihiniuf^  thccj- 
rctical  with  practical  iustniction.  The  sdtool 
^vcaks  theoretical  instruction  in  the  early  tnorn- 
tnc  or  in  Uie  late  afternoon.  The  Industrial 
Sdbool  of  Morlanwelz  has  deftartinents  of  min- 
ing, building  construction,  cngineerlni;,  f  '  t  -iir- 
ity,  shop  tcchnulugv  and  mechanical  diaiang. 
The  organization  of  the  school  popul.ition,  the 
equipment,  ilic  excellence  of  the  instruction  and 
the  ability  of  the  teaching  force  make  this 
school  a  power  in  the  kingdom.  The  age  of  the 
students  entering  is  from  hclow  14  to  over  20. 
The  schools  of  Ghent,  Seraing,  Cbatelct,  Char- 
teroi,  La  Louviire  and  many  other  cities  are 
adapting  themselves  to  local  industrial  condi- 
tions and  are  doing  good  work  Certain  work 
in  the  industrial  schools  is  al^o  open  to  y;irls, 
but,  with  the  exception  of  the  commeroal 
courses,  they  arc  not  well  attended. 

The  Trade  School pco]fCT  for  boys  is  also  well 
developed.  Under  this  luad  arc  the  day  trade 
schools  (for  teaching  actual  trades),  the  trade 
continuation  schools  (for  supplementing  the  day 
shop  work),  and  llie  trade  schools  o!  h-iiin^'. 
Some  ot  tiie  day  trade  schools  teach  Inii  one 
specific  trade,  while  a  nnni!>er  of  trades  are 
taught  at  other  schools.  An  illustration  of  the 
first  class  is  the  Brtisscls  Trade  School  of  Tail- 
oring. A  four  years'  course  is  offered.  The 
leading  tailoring  houses  of  tlic  city  show  their 
interest  in  this  school  by  contributing  to  its  sup- 
port, supplying  it  with  order  work  and  helping 
to  place  the  graduates.  The  studeuib,  pa>  a 
small  entrance  and  tuition  fee.  They  arc  paid 
a  small  smn  for  their  work,  and  this  money  is 
placed  in  tlic  state  savinps  bank  and  given  to 
the  student  when  lie  completes  his  apprentice- 
ship, but  i£  he  leaves  the  school  before  that  time 
he  loses  the  right  to  the  money.  The  Gnn 
Makers  School  at  Liege  for  maldng  arms  was 
originally  bcRun  by  the  manufactttrers  but  is 
xiovt  coiulucte<!  by  a  committee  conipo-ed  of 
labor  men,  lily  officials  and  manul'.u turers.  The 
school  iv  upen  day  and  night. 

The  H.  Nicaise  Trade  School  of  Metal-  and 
Woodworking  at  Ghent  is  an  illustration  of  the 
class  of  school  offering  instruction  in  several 
trades. 

Jewelry  \v<irk.  chaMti^:.  upliol-lcry,  furnish- 
ing, printing  and  ui.inj  otlier  trade,  are  taught 
in  evening  or  in  Sunday  morning  euniinnation 
classes.  "The  trade  schools  for  fishing  are 
placed  at  the  seaports. 

Thf  Saitit  Liikc  Trade  Schools  are  similar 
both  to  the  day  trade  school  and  to  the  trade 
continuation  school  They  aim  particularly  to 
train  for  artistic  branches  of  tne  handicraft 

trades.  They  \',  ere  e.-  t.i'  lislu-d  1,v  the  Roman 
Catholics.  Tile  .sclu.ul  at  Sciiaei  beck.  Bniascls, 
is  an  illustr.ition  of  this  class  of  trade  school. 

Atprcnticeshib  Shops  have  been  organized 
for  weaving  ana  stone  cutting  and  are  doing 
successful  work. 

France  began  to  plan  and  legislate  for  the 
training  of  her  handworkers  centuries  ago. 


CHOOL8  1«0 

The  foreraiuier  of  the  trade  school  began  in 
1799,  but  die  great  development  of  the  subject 

ha<;  been  durincj  the  last  quarter  of  a  century, 
following  the  French  Exposition  of  1878.  The 
luimKer  of  such  scliijols  rccLi\itiL':  help  from  the 
f^o\ernnient  increased  from  AS  in  to  292  in 
19()4.  France  appreciates  that  her  industrial 
success  depends  on  the  education  of  her  work- 
men, hence  the  government  takes  a  direct  part 
in  developing  the  system  of  trade  instruction. 
Schools  are  provided  to  teach  all  grades  of 
w<n'kcr=;  from  the  scmi-skilKd  artisan  in  the 
ordinary  trades  to  the  engineer  fur  ilie  nx)re  ad- 
vanced scientific  and  technical  work.  Trade 
training  is  always  founded  directly  on  primary 
education,  design  is  considered  fimdamentai  and 
a  large  amount  of  shop  work  of  a  practical 
nature  is  given. 

Manual  apprenticeship  schools  have  been 
organized  to  give  boys  instruction  in  Adr 
cho<;en  industry  or  to  fit  them  for  the  secondary 
teclusical  schools.  There  are  four  national 
trade  sihools  (ecoles  iiationalcs  profession- 
neiles;,  situated  at  Armentiercs,  Nantes,  Vier- 
2on  and  Voiron,  and  32  praetical  commercial 
and  industrial  schools  (ecoles  pratiques  de 
commerce  et  d'indttSlrle),  26  for  boys  which  are 
situated  in  various  parts  of  France,  and  «ix  for 
girls  at  Boulogne-sur-Mer,  Havre,  lilarseilles, 
."v'autes,  Rouen  and  Saint  I'tienne.  In  addition 
to  these,  the  municip.iUiies  of  important  cities 
have  estal  lishcd  scln  ols  for  the  elementary 
teaching  of  trades,  industries  and  arts.  Reli- 
gious bodies,  societies,  business  enterprises  and 
private  individuals,  encouraged  l<>-  the  success 
of  the  national  and  municipal  schools,  have  like- 
wise organized  instruction  for  the  improvement 
of  the  artisan. 

Go\crniiient  control  requires  that  tlic  schools 
rccci'cm^c  suljvidics  shuuki  all  cniform  to  ci.'t  tain 
requireincnts.  The  Practical  Silwol  of  Indus- 
try' at  Saint  Etteiuie  (ecole  pratique  d'indus- 
tne)  m.T\-  be  taken  as  a  tyt€  of  these  itisiittt-  ' 
tions.  The  trades  of  weaving,^  modeling-  \n 
wood,  machine  fitting,  cabtnetmdcing,  electricity 
and  gunmaking  are  taught  here.  "The  work  is 
on  an  elaborate  scale,  the  course  being  four 
years  in  ieii^^;h.  'I"hc  first  year  is  pnp.iraiory 
and  c  rnplcie^  the  student's  primary  edutaiion 
V.  hile  .ilso  pving  him  shop  practice  of  various 
kinds  to  discover  his  aptitude  for  anjr  trade. 
During  the  nc.\t  three  years  he  Studies  his  trade 
practically  and  theoreticilly,  and  continues  his 
general  education  which  is  closely  adapted  to  his 
trade  needs.  Here,  as  in  other  schools,  mudl 
emph.Tsis  is  laid  upon  the  study  of  art. 

The  greatest  and  most  progrcssiv<  system  of 
mumcipdl  trade  schools  is  in  Pans.  The 
Diderot  School  was  the  first  one  organized,  hav- 
ing been  established  in  1872  for  wood  and  metal 
work.  The  courses  are  three  years  in  length, 
entrance  being  by  examination.  Practical  work 
occupies  the  greater  part  of  the  day,  hut  consid- 
erable lime  is  i,'i\eii  \.>  dr.iwini;  ;md  iheorrlical 
instruction.  By  an  ingenious  arrauk'enieui  a 
first-year  student  is  put  Itctwecn  a  second  and 
third  year  student  that  ho  may  profit  hy  their 
experience.  Apprenticeship  is  made  less  of  a 
tax  on  the  city  from  the  fact  that  the  products 
of  the  classes  arc  sold.  The  Boulle  School 
trains  skilled  artisans  and  mcchatitcs  in  wood 
and  metal.  The  furniture  constructiou  is  justly 
noted.  The  products  are  artistic  as  design  is 
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espectnllv  cmplia'iized.  The  ronrsc  is  five  years 
In  length,  primary  aradtniic  instruction,  trade 
work,  technical  art  and  a  scientific  course  luinpf 
included  in  its  curriculum  Schools  of  printing 
and  puhlishinfj,  applied  pliysics  and  chemistry, 
industrial  art  and  industrial  drawini;  are  also 
rapportcd  by  the  mnnicipality  of  Paris. 

There  are  nx  numcqial  trade  schools  for 
girls  in  Paris.  The  itistraction  inchides  art. 
academic  work  and  the  chosen  trade,  and  the 
Cfuirses  arc  either  three  or  four  years  in  lenpth. 
Tlie  trades  t.iuiLjht  arc  similar  to  those  in  Bel- 
gian trade  schools  fur  v;irls.  The  aim  is  to 
educate  for  a  trade,  to  develop  the  iiitelliKcnce 
of  the  workers,  and  to  teach  them  to  be  self- 
lelUmt  waA  resourceful.  The  French  schools 
execute  practical  order  work  in  their  depart- 
ments, and  every  trade  school  in  Paris  has  its 
clientele.  The  model  for  these  municipal 
Schof)ls  is  the  private  sclux)!  be^'un  in  1K64  by 
Eli^a  I  I  tDi'iiiiier,  'I  heri.'  are  two  of  the  I.emou- 
nier  schools  in  Paris  at  the  present  lime.  They 
offer  courses  of  four  or  five  years  in  length. 

The  training  for  girls  in  the  practical 
schools  of  commerce  and  industry  (mentioned 
almve)  is  similar  to  that  offered  in  the  Paris 
mnnicipal  schools.  Schools  are  also  organized 
which  offer  If'th  hnnu-makinK  and  trade. 
These  are  well  patronized  as  many  women  dc< 
«re  hoih  subjects, 

UNm»  States. 

The  United  States  had  not  maiqr  ex- 
amples of  the  all-day  trade  school  until  re- 

iiiii  \ears,  lor  her  pi.i'ln:;^  of  natimial 
development  had  taken  her  lull  time.  The 
bcKiiixiiigs  were  usually  under  private  control  — 
illustrations  being  the  New  York  Trade  School 
for  Bo>  s  and  the  Manhattan  Trade  School  for 
Girls.  The  subjects  of  instruction  at  the  for* 
mer  are  the  various  building  trades  stxh  as 
carpcntr>',  bricklaying,  sheet  metal  and  cornice 
work,  electrical  work,  house  and  fresco  paint- 
inn,  plumbing,  steam  and  I.«>I  water  fitlinK.  sign 

fainting,  plasterii-.p,  Maiksmithin^^  and  priming:, 
t  was  founded  in  18X1  by  the  late  Col.  Kichaikl 
T.  Auchmut>'  who  originated  the  system  of 
tnstnKtion.  It  includes  the  theoretical  as  well 
as  the  practinl  branches  of  the  trade.  The 
courses  are  made  as  short  as  possible — usually 
al'out  four  months  for  the  day  clas-rs.  which 
provide  trades  for  youni.:er  men  The  niijht 
courses  aim  to  i;i\r  a<ldiiional  skill  to  those 
already  in  the  trade.  The  students  come  from 
all  over  the  United  Statc<>,  and  several  thousand 
have  received  the  certificate  and  twice  as  many 
more  have  been  enrolled.  It  is  claimed  that 
this  school  has  greatly  helped  the  building 
trades  and  also  has  raised  the  standard  of  in> 
telligence  and  cfTiciency  in  the  working  class. 
The  15, iron  dc  Htrsch  Trade  School,  also  in 
New  N'ork  cii\,  otTer^  -irn  l  ir  trade  training. 

The  \\  illianison  Free  School  of  Mechanical 
Trades,  near  Philadelphia,  is  a  different  t>'pc  of 
trade  school  The  course  is  three  >Tars  in 
length  and  the  school  term  extends  throughout 
the  year.  The  pupils  are  regularly  indenttired 
as  apprentices  and  live  at  the  school.  Scholas- 
tic examinations  ar«-  rei|iiired  for  admission, 
and  thrre  is  no  charv;e  for  board,  clothing  or 
iTistruclioti  The  trades  taught  arc  carpenter- 
ine.  I)rickla>ing,  including  range,  furnace  and 
hoikr  setting,  and  the  machine  trade  bi  all  of 


its  usual  details,  patlernmafcing,  steam 
electrical  engineerini;  and  steam  fitting  E*d> 
student  takes  but  one  of  the  trades  named,  in-i 
his  instruction  in  mechanical  and  frrt-hasd 
drawing  is  in  the  direction  of  his  partirij!.ar 
trade.  The  academic  work  continues  thr'-^:rf>- 
out  the  three  years,  and  special  attrt  i:(  -.  u 
givot  to  ethical  training  that  the  pupils  may  ht 
good  ritizens  as  well  a<  good  tnetnames.  fi  can 
accommodate  btit  onr-flfih  of  those  desiring  ad- 
mission There  are  three  not.nblc  trade  srhoc!* 
in  Sati  I'raricisro  The  W'ltmording  School  <s» 
Industrial  Arts  train*  for  the  bnildine  rradei«. 
the  I.tix  Sch<x>l  offers  girls  home-making  an.f 
wage-earnijiR  courses  and  the  Lick  Scfa(x>l  of 
Mechanic  .Arts  gh'es  the  metal  trades.  .^11 
three  schools  are  under  the  same  principal 
though  financially  independent.  There  is  no 
charge  for  tuition,  of  tools,  instruments  or 
mail-rials  The  ronrsrs  c*>\er  four  years  and 
the  .liiii  is  til  sciiii  tiitcllitrent  citi/en*  as  well  IS 
woll-iiistnirted  workmen  into  the  trade  Grad- 
uate courses  are  also  given  The  schools  are 
built  on  adjacent  lots  and  the  students  can 
use  the  shops  of  dther  insthntino.  They 
arc  free,  and  the  latter  school  is  op^rn  to 
both  sexes.  A  competitive  examinattor  i» 
held  for  en:ran  e  at  the  School  of  Mcchaniral 
.•\rts.  ,\  prcliminarj'  course  of  more  than  two 
years  in  general  education  and  manual  tnnr.inc 
IS  followed  by  the  selection  of  some  trade  ana 
apprenticeship  in  it.  The  school  aims  to  sohe 
a  general  problem  of  teadiing  various  trades  as 
an  integral  pait  of  education,  rather  than  to 
meet  snnn'  sp,  ti.tI  lif  cd  of  the  community. 

The  W  cntw  iirtb  Institute  in  Boston  trains 
for  various  skilled  nuch.isiical  trades  in  ?«jfh 
day  and  night  classes.  L-.kc  t  ihcr  schools  of 
its  type  it  was  of  great  sen  ice  in  traiuing  mai 
for  war  oectvatwns  during  1917  and  I91& 

The  Carnegie  Technical  Sdiools  of  Ftaa- 
burgh  ofTiT  trade  work  on  a  larcc  -c.ilc  to  boA 
sexes  .i.s  a  |>.irt  of  a  huge  plan  ui  techiucal  is- 
stnutiou.  The  School  for  .\pprcnticcs  and 
Journeymen  gives  classes  for  those  alreadx  &t 
%sork.  The  instruction  is  N)i!i  theoretical  an«i 
practical,  with  the  i>bjcct  of  turning  out  skilled 
mechanics.  The  Margaret  Morrison  School  for 
Women  offers  training  in  homc^making  and  also 
in  wage-earning  pursuits. 

The  Manhattan  Trade  Sch^K.l  for  Girls  ia 
New  York  city  is  a  ^hort-time  all-day  nrcpAX- 
a'  ir\'  tr.ide  si-tiMnl.  It  tr.iin>  for  skilled  trade 
work.  It  is  a  pioneer  school  i:i  this  class  of 
education  and  was  liegun  in  lOflJ  under  prix'atC 
control,  passing  into  the  public  school  s>-s!em 
in  1910.  The  aim  is  to  shorten  the  period 
of  apprenticeship  of  those  girls  who  leave 
the  piiblic  schools  to  go  to  work,  and  to 
create  in  them  an  appreciation  of  the  meaning 
and  value  of  their  trade  and  its  relation  to  tbe 
work  of  the  world  The  schnot  is  pen 
throughout  the  year,  students  ma>  enter  a:  any 
time,  arc  on  probation  for  a  time,  and  each  it 
advanced  according  to  her  ability,  hence  there 
is  no  definite  length  of  course;  experience  has 
shown  that  it  may  be  anj-where  between  six 
months  and  two  years.'  The  trades  offered  are 
( I  )  Tho-i  w  hich  centre  about  the  needle.  <-xjA 
a>  drcvsHLikinir  and  millinery:  (2>  those  that 
11  I  fooi-powir  aofi  elcclric-pow  rr  n"..^chirr>, 
including  such  machines  as  those  for  cmbroid- 
eiy,  hemstitdiing  and  btittonholea;  (J)  Aaae 
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that  depend  on  the  expert  use  nf  paste  or  glue, 
such  as  labcliiif!:,  sample  mountinK,  pocket-l>ook 
and  card-casemaking,  library  outfits,  blank  book 
covers,  and  novelty  boxmaking.  Practical  aca- 
4cnuc  work,  as  well  as  drawiog  and  color,  are 
also  taught,  but  always  with  an  eye  siadc  to 
thdr  bearing  on  the  needs  of  eadi  trade.  A  cer- 
fifimtc  is  pivcn  only  after  a  girl  has  hccn  tested 
111  a  position  and  has  shown  her  proficiency  and 
aLso  a  good  spirit  in  the  workroom.  The  tui- 
tion is  free,  and  in  especially  deserving  cases 
some  financial  aid  may  he  given  to  pupils.  The 
school  has  the  cordial  support  of  some  of  the 
foremost  philanthropists,  trade  unionists,  social 
workers  and  eaaployers  of  labor  of  New  York 
dty.  The  Boston  Trade  School  follows  closely 
the  plan  of  the  Manhattan  Trade  School  for 
Girls.  It  was  hctrun  in  19()4  and  taken  over  by 
the  city  in  l'X)8.  Similar  trade  schools  for  pirls 
adapted  to  their  communities  are  found  in  other 
cities,  Worcester,  Massachusetts  and  Milwni* 
kee,  Wisconsin,  being  especially  notable. 

SdMok  for  spednc  trades  are  to  be  fottnd 
all  over  the  United  States.  The  Brewers' 
Schools  of  New  York,  Oiicago  and  Milwaukee; 
the  Schools  of  Watchmaking  and  Repairing  in 
Waltham,  Mass.,  and  at  the  Bradley  Polytchiiic 
in  Peoria,  111.,  and  the  Barbers'  Schools  in 
Nebraska  and  other  States  are  instances.  Ship- 
building, photography,  linotype  and  many  other 
trades  are  taught  in  tins  dass  of  school 

Business  enterprises  have  also  opened  trade 
schools.  Many  of  the  institutes  for  dress- 
making, so  numerous  in  the  large  cities,  were 
organized  by  some  firm  to  tCaCb  a  Qtedal  SyS* 
tern  of  drafting  patterns. 

The  Apprenticeship  or  CorporatioR  School  is 
also  found,  being  represented  by  sudl  instfuc- 
tkm  as  is  given  their  workmen  bgr  the  school  of 
Messrs.  K  Hoe  and  Compamr.  manufacturers 
of  printing  presses,  and  the  Carriage  Bnildcrs* 
National  .Association  (both  in  New  York  city), 
the  Ladies'  Home  lonrnal,  Philadelpliia,  the 
General  Electric  Company,  at  West  Lynn. 
Mass.,  and  great  railroads,  such  as  the  New 
York  Central  and  the  Atdiiaon,  Topeka  and 
Santa  FL 

Night  classes  for  teaching  trades  are  to  be 
found  in  connection  with  the  work  of  social  and 
religious  bodies.  The  Saint  George's  Trade 
School  of  New  York  city  belongs  to  this  cl.l'^s. 
The  Catholic  Protectory,  near  New  York  i.ii>. 
is  teaching  numerous  trades  for  lioth  sexes  as 
a  part  of  its  scheme  of  reformation,  and  simi- 
lar work  is  done  in  other  institutions  of  this 
character. 

Trade  or  technical  teaching  in  institu- 
tions  with  other  educational  aims  is  found  fre- 
QUently.  The  pressure  to  introduce  this  work 
has  been  so  great  that  trade  classes  have  lieen 
offered  in  a  variety  of  places,  some  of  ihem 
recci\ing  State  or  Federal  aid  Much  of  the 
instruction  is  of  a  supplementary  character,  (o 
take  the  phice  of  apprenticeship.  The  technical 
features  are  usually  more  motnincnt  than  the 
>Qeaal  shop  practice.  Pratt  Institute.  Brooklyn, 

OfferB  classes  which  reseniMe  those  of  the  trade 
Continuation  schools.  The  finulamental  aitn  of 
the  institute  is  for  *'in(!u>;i ial  ami  technical  in- 
struction," but  it  has  responded  to  the  call  for 
trade  training  and  has  opened  iiiKht  classes  to 
pt  boys  for  carpentering;  machine  work,  plumb* 
}ng  and  in$m  painting.  Tra4e  classes  for  girb 
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are  also  given.  The  technical  classes  are  justly 
noted,  but  they  do  not  aim  to  prepare  ap- 
prentices for  the  trade.  The  Drexel  and  Spring 
Garden  institutes  in  Philadelphia,  the  Me- 
chanics Institute  in  Rochester,  the  Hebrew 
Technical  institutes  for  both  sexes  and  the 
Clara  de  Hirseh  Home  in  New  York  dty  and 
the  Christian  associations  are  instances  of  in- 
stitutions with  other  aims  giving  attention  to 
trade  instruction. 

7'he  great  schools  for  the  colored  people  and 
Indians  have  bectt  foremost  in  inaugurating 
trade  education  as  an  adjunct  to  their  academic 
or  normal  aims.  The  Hampton  Normal  and 
Agricultural  Institute  in  Virginia,  the  Tuskegee 
Normal  and  Industrial  Institute  and  the  Agri- 
cultural and  Mechanics  College  in  Greensboro, 
N.  C,  arc  examples  of  these  schools.  They 
have  developed  fr  r  Innh  sexes  almost  all  of  the 
leading  trades.  The  work  is  given  in  the  most 
practical  manner*  as  the  shops  are  for  produc- 
tive industries  and  not  alone  for  theoretical 
instruction.  Trade  teaching  in  these  sdiodls 
has  been  placed  on  a  high  ground  and  the  re- 
sults have  justified  the  wisdom  of  the  methods 
chosen. 

Continuation,  co-operative  and  part-time  . 
classes  are  increasing  in  number,  Massachusetts. 
New  York,  Wisconsin  and  Indiana  have  been 
foremost  in  enacting  laws  to  further  vocational 
education  and  have  orghniaed  various  forms  of 
trade  classes  to  help  their  working  people. 
Other  States  arc  following  rapidly.  Depart- 
ment stores  are  using  the  continuation  schools 
for  training  their  sales-people  and  arc  also 
organizing  part-time  classes  in  their  own  build- 
ings. In  Massachusetts  the  trade  schools  in 
Beverly  and  Fitchburg  have  begun  an  inter- 
relation with  the  industries  in  their  towns 
and  the  school  in  part-time  instruction.  Prevo* 
cattooat  wofic  in  the  later  grades  of  ^e  sdiool 
is  rapidly  increasing  and  serves  to  guide  young 
workers  into  occupations  suited  to  their  ability, 
thus  j)r(  paring  them  for  entering  trade  or  tw* 
ing  further  training  at  a  school. 

The  passing  of  the  Federal  bill  for  voca- 
tional education  ^ave  a  great  impetus  to  train- 
ing boys  and  girls  below  college  grade  for 
trades  and  industries.  The  aim  of  the  meas- 
ure, stated  tersely,  is  to  promote  training  in 
agriculture,  trades,  industries  and  home  eco- 
nomics, and  also  to  train  teachers  for  voca- 
tional positions.  The  I'dliral  hoard  is  also  au- 
thorized to  make  investigations  and  to  send  out 
reports.  It  supervises  and  controls  the  work  it 
assists,  and  works  in  connection  with  the  State 
hoards  — the  Federal  and  State  boards  acting  as 
an  agent.  During  the  Kiiropean  War  (by  spe- 
cial legislation)  it  prepared  men  for  various 
branches  of  war  work  and  is  still  giving  train- 
ing to  disabled  soldiers,  sailors  and  marines. 

Austria. 

The  Austrian  government  has  developed ^an 
ejCGcptionally  logical  siystem  of  trade  instruction 
for  Doth  sexes.  The  legislation  in  regard  to 

fostering  handicrafts  has  been  similar  to  that 
taking  plate  in  Germany  and  has  had  a  great 
elTici  on  the  de\elopmeiU  oi  trade  training. 
The  schools  of  all  grades  are  carcfullv  classi- 
fied and  grouped.  The  elementary  education 
for  trade  is  given  in  schools  for  particular 
trades  and  in  the  industrial  continuation  schools. 
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Another  group,  known  as  the  Central  indus- 
trial Educational  Institutions,  which  arc  most 
of  thcra  in  Vienna,  have  for  their  function  the 
promotion  of  inHii»trial  education  and  to  serve 
M  inodcls  for  uthcr  ichools  of  the  empire. 
Some  of  these  schools  oAer  both  a  lower  and 
a  higher  trade  edacatiofi  in  eomtection  with 
dteir  other  importnin  lines  of  investiK^ation 

Tlw  Stluh)ls  j,>r  {'articular  Tnidcs  are 
%  i  i  v  nuiiii  iuu-  'I'hcif  \\  ( I  r  .ilioiit  state 
schools  and  more  than  halt  that  number  nf  pri- 
vate or  stale  subscribed  schools  in  the  rtp<>rt  of 
18*^.  Important  examples  of  this  class  are  the 
schools  for  lace  work  and  liand  and  machine 
embroidery  in  ]>ombirn  and  Laybach ;  for  weav« 
ing  in  Reidienberir.  Vienna,  Schdnbersr  and 
\Vnrn<;dorf;  for  \v*ir.,!,  iron  and  stone  work  in 
I?<.T>jroichcnstriii,  Bo/cu,  Chrudim,  Bruck  aus 
«1(  I  NJiir  and  Laas ;  for  eanlii  nw  ire  and  glass- 
work  at  Tcplitz  and  Oberlentcnsdorf ;  for  metal 
work  in  Klagcnfurth,  Swiatniki  and  Nixdnri 
and  for  other  trades  in  Gablonz,  Tumau  and 
Karlsiein. 

The  Jndustriat  and  Trade  Contwnatitm 
Schools  are  also  extensively  developed  and  are 

similar  to  the  Gornr  ;  :i  ■■v  of  (lu-  same  name. 
,  They  have  reached  tiu-u  hiirliot  <ic\clopirmit 
in  Vienna.  A  great  trntial  m!ioo1  cnrdils 
about  8.000  pupils.  The  school  is  open  for 
10  months,  six  days  a  week.  The  work  is  com- 
pulsory for  four  years  ior  both  sexes.  A 
waldi  and  clock  making  all-day  school  ia  in 
the  same  building. 

Swi  I  ZKHL.Wn. 

The  Swiss  arc  an  indu>>trious  and  practical 
people  and  their  schools  show  the  national 
characteristics.  This  country  has  the  distinc- 
tion of  having  provided  the  model  for  the  first 
French  trade  school.  As  early  as  1S99  Saint 
Francis  dc  Sales  conducted  a  school  which 
ni.'imtaltu'd  .-ui  indii-irial  section.  The  Dukt  dc 
la  Koclu  fduc.iuld,  wlnle  traveling  in  S'Ait/i-r- 
land.  heard  of  the  schonl,  and.  M  lii--  own  cv- 
pcnsc,  founded  a  similar  one  in  France,  which 
later  became  a  National  School  of  Arts  and 
Trades. 

The  Federal  govemittent  has  developed  an 

excellent  system  of  subsidizing  and  supervising 
trade  schools.  The  continuation  school  is  the 
favorite,  and  they  are  similar  in  diar-ictcr  to 
those  of  Germany,  though  the  special  trade  fe.i- 
turcs  are  not  so  well  developed.  They  are 
found  in  all  of  the  cantons  and  are  for  l»oth 
sexes. 

The  Industrial  Art  Schools  are  giving  train- 
tnfr  to  apprentices  in  the  trade,  9%  welt  9s  ad- 

\anrtd  instruction.  The  carMon  i1  ?<-!ki  1  of  In- 
dustrial ,^^ts  at  dencva.  devoted  purely  to  the 
art  iiiduvtrics.  and  the  Trade  and  Industrial 
Art  Schrr  I  in  Bern,  corobinini;  other  industries 
with  its  all  work,  are  examples.  Certain 
classes  in  both  of  these  schools  are  open  to 
women. 

Th,'  Trade  School.r  proper  cover  a  wii?e 
fiolil  of  occupations  Of  those  teaehinc  a  sijii;>It 
tra<lc.  the  watchmakinv;  schools  are  the  nuf  t 
numerous.  Woodworking,  embroidery  and 
waving:  schools  ate  .aNn  rhararteri<itic  of 
Switzerland.  Many  of  the  schools  teach  sev- 
eral trades.  The  course  is  usually  three  years 
in  1' 1  '})  ;irid  iiu'lndc>  snrh  art  and  academic 
wgrk  as  la  felt  to  be  necessary  for  the  under- 


standing of  the  trade.  These  schools  have  bad 
for  their  models  the  German,  UelRian  »ad 
French  institutions  of  a  similar  character  Tbr 
art  work  is  generally  less  notable,  however.  Ikt 
cantons  of  Appenzell,  Hern.  Geneva.  NesclMBii 
Saint  Gall,  Soleore  and  Ziirich  have  nHcctsfa. 
trade  schools  as  wdl  as  apprcntioe  ikopn. 

Trade  instruclion  fur  u'UTien  is  also  wr; 
tieveloped  M.iny  oi  the  trade  schools  inri&^ 
the  bou>eke<ping  element  as  is  the  ca.*< 
(rerniany,  Belgium  and  France.  The  Tr>ie 
and  I  Ion»ckeeping  School  (ccole  profr*«v«- 
nelie-menaKcre)  in  Geneva  offers  a  threr-^oe 
course.  The  work  produced  rc^mbli-s  ihi 
French  in  precision  of  technique  and  boa^ 
of  exeention,  Imt  has.  perhaps.  leaa  arlbtM 
value.  Of  the  tr.idc  schools  proper  a  r  p«J 
example  i>  tin-  .vcliool  for  i.-idifs'  tailoring  i'-j 
liiik'erie  n^akin^.;  at  Ziirieh.  I'upils  n>u»r  '< 
over  14  years  ot  age  and  prt  tnt  ceruticatt? 
showing  a  good  general  educ.ition  Courstx  •■: 
three  or  four  years  are  offered,  which  mchi^c 
practical  work  at  the  chosen  trade,  theocttxa. 
instruction  concerning  it,  auxiliary  acadetnk* 
subjects,  drawing  and  drafting  and  at  Irx-t 
six  months'  service  in  a  salesroom  connev^:r-.i 
wjih  the  school.  The  Bern  Women's  Hir^i- 
work  School  (Fr anenarbcitsschulc)  also  ct.o 
tiade  training,  but  does  not  at  present  inckitk 
art  or  academic  work  in  its  curriculum. 

Schools  for  housekeepers  and  seni-anu  have 
been  developed  in  Switecrhuid  and  give  excel- 
lent oooraes  of  several  months  duration.  AI* 
of  the  onfinaty  work  of  housekeeping,  cookinc. 

baking  preserving,   serviiiL'.   iK.iiun^,  scwin;: 
repairing,  washing,  irointi^;.  ^ardi-j.iUfi,  jvkery- 
iii^;  .md  puttiiiK  ri.fini>  in  order  is  included 
the  course.    .\n  ettoit  to  lengthen  the  tivK 
traunng  is  t>eing  made.    Lenzl<ure.  Bern  ani 
Boniswil  have  good  schools  of  this  claSL 

The  Swiss  trade  school  is  felt  to  haw  a 
beneficial  effect  on  the  working  man  and  w<«n4.r 
as  well  as  on  the  industries,  and  is  favored  v 
the  f.il  or  iiiii'  US  .\1tliini.,h  the  .school*  ha\^ 
ttol  created  new  ii)du»tnc»,  they  have  bccti  the 
means  of  developing  many.  The  school*  r^i 
wood-carving  have  done  mucii  to  imj)rn\  r 
this  trade,  and  machine  embroidery  has  l>o  r. 
through  the  schools,  baought  proouneatly  foe- 
ward  The  praducta  oi  Uus  indnstty  are 
Urgely  exported  to  the  United  Siatca. 

K.NCi^Asn 

The  trade  school  proper  was  not  de- 
veloped to  as  vreat  an  extent  in  Encland  a* 
on  the  Continent.  Although  technical  cd»r»- 
tinn  has  received  attention,  there  have  f»et-» 
ntitil  rt  i  (  tjtt\  liiit  f<-\v  iiist;un  r-  wrherr  'hr 
day  seli<M<l->  .iimed  to  lake  the  place  oi  artai.' 
apprenticrship.  This  was  due  larjrcly  to  ih* 
F.(lucation  Act  of  ISSO.  which  fortade  the 
practice  of  any  tra<le.  industry  Or  cmptoymrnt 
in  the  schools.  The  edocation  acts  later  lev^ 
a  more  favorable  attitude  toward  trade  in- 
struction, and  t'ovrniment  aid  can  nnw 
i.'iven    fi^f   fostenn.;   su.-h   schools.     They  i"? 

Supplementary  trndc  work  is  lancdy  oft«red 
in  the  nicht  continoation  classes,  which  re<««i**' 

those  of  Germany,  and  .Tftract  large  numKeri  r.f 
students    There  are  4.000  of  these  r!a«4^ 
l-otidon  alone,    Mr  Robert  Blair,  of  the  .Me^tr-;- 
Educational  Commission,  says  in  his  report  tft 
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technical  education  in  the  United  States :  "\Vc 
arc  in  the  main  tr>ing  to  do  in  one  institulioti 
—'the  evening  sdiool^wliat  Germans  and 
Americans  are  in  the  main  endeavoring  to  do 
hi  twa*  The  ni^t  dasses  are  open  to  both 
sexes.  Girls  do  not  take  much  advantage  of 
them,  however,  for  the  reason  thai  nitie  or  10 
hours  of  work  riiirin^  the  day  leave-  but  little 
cncrey  for  rtsuniiiig  vsorkshop  practice. 

AlthouL'h  the  polyttcliiucs  have  done  much 
for  the  industries,  it  is  only  of  late  years  that 
they  have  fostered  real  trade  instruction  in 
the  day  classes.  Such  instruction,  however,  has 
recently  been  increasing.  A  late  report  gives 
the  luirnr  cr  of  day  trade  .students  in  or  near 
Loudon  as  5,800.  'J'hcse  arc  pro\i<lcd  for  in  35 
wcU-cquippcd  workrooms  (pruicipally  in  the 
polytechnics)  in  whtdi  2i)0  courses  arc  given 
bearing  on  53  difTcrciU  tradi  s.  The  cveniuK 
classes  arc  doing  a  hnc  work  in  training  older 
urorkers  for  belter  positions.  Day  preparatoiy 
traide  schools  are  being  organized  Engineers 
of  high  rank  are  urging  edttcational  fadUties 
for  aiipretJtices,  woiknieii  and  experts  equal  to 
those  otlerid  on  tlic  C  ontinent  of  Europe. 

Trade  training  for  Kirl.s  ha?  not  been  ^'rcatiy 
encouraged  by  the  working  class.  The  gtna  of 
it  has  been  in  the  excellent  domestic  economy 
schools.  The  Women's  Industrial  Council  of 
London  is  doing  much  to  foster  trade  schools 
for  girls  as  a  part  of  education.  The  London 
County  Council  has  opened  an  All-Day  Trade 
School  of  the  preapprenticesliip  tvpe.  It  lief;an 
under  private  control  but  was  taketi  over  hy 
the  city  in  1907.  A  girl  can  vnter  at  14 
and  remain  two  years.  A  day  continuation 
school  has  also  been  opened  for  girls  at  work. 
The  Borouph  Polyiecnnic  in  London  opened 
in  1904  Day  Trade  Waistcoat-Making  School 
for  Girls,  and  other  polytechnics  have  followed 
the  example.  General  education,  art  and' 
domestic  science  are  included  in  the  one->t-;ir 
course.  The  council  is  ur^ui^^  tliat  ^innl.ir  d.iy 
courses  be  offeird  at  e;ich  terhnieal  in  -tituti  in 
London,  in  order  to  train  workers  for  all  good 
trades  emplcytng  women. 

Italy. 

Educati9n  for  industrial  pursuits  bc^an 
seriously  in  Italy  after  the  national  union. 
Jn  1898  vigorous  reforms  look  place  in  the 
schools  which  raised  the  standardf  of  teaching 
and  reorganized  the  courses  of  study.  The 

schools  were  founded  chit  n_\  l  y  indiv  iduals. 
They  differ  widely  in  t>pe,  in  obji  '  i  .i>;d  in  pio- 
pram.  Man\  of  the  schools  receive  -ul  tidies 
from  the  state  as  well  as  from  the  provincial 
or  communal  authorities,  or  from  chambers  of 
commerce,  or  from  the  savings  banks.  The 
government  exerdses  a  certain  class  of  suner- 
viston  over  those  schools  recdving  subsidies. 
Although  there  is  no  co-ordination  between  the 
schools  there  is  a  response  to  local  needs.  As 
in  other  countries,  there  tire  several  grades  of 
schools.  The  schools  of  arts  and  trades 
(scuole  d'arti  e  mcstieri)  train  the  workmen. 
These  institutions  are  vieiy  numerous  in  the 
dties  and  small  towns^  and  are  unevenhr  dis- 
trihttted  through  Italy.  Piedmont.  Lombardy, 
Campagna  and  Tuscany  have  the  greater  num- 
ber. The  instruction  in  many  of  them  deals 
more  with  the  technical  features  than  with  the 
academic  ajtd  theoretical.   As  in  other  conti- 
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nental  countries  there  arc  two  classes  of  schools 
for  apprentices :  The  day  school  to  train  work- 
men tor  trade,  and  the  night  or  Sunday  courses 
to  improve  workmen  engaged  in  the  industries, 
{everywhere  there  is  the  emphasis  on  the  artistic 
side  of  industry.  The  Casanova  Institute  of 
Arts  and  Trades  in  Naples  and  tlie  Municipal 
Schc)ol  of  Arts  and  'I'radcs  in  (.eiioa  are  illu^ 
trations  of  the  day  Uadc  sthoolj,  lor  boys. 

Trade  education  for  girls  (scuole  pro- 
fesionalc)  has  received  serious  attention.  The 
schools  are  largely  attended.  The  parent  insti- 
tution  is  in  Rome.  It  still  remains  a  modd 
for  odicr  schools.  The  girls  enter  at  12  years 
of  age,  on  completing  their  elementary  edu- 
cation and  continue  to  attend  the  classes  for 
three,  four  or  even  six  year.s.  The  compulsory 
sulijccis  arc  drawing  and  cooking.  Optional 
subjects  are  laiii;u,i;;es,  needlework  in  all 
branches,  laundry  work,  lace  and  artificial 
flowermaking.  hair-dressing,  bookkeeping  and 
aridimetie.  There  is  also  »  mirses'  training 
sdiool.  Slmihra*  sdieols  are  to  be  fotind  in 
Florence,  Milan,  Venice,  Turin,  Parma, 
Bologna,  Palermo  and  ui  some  of  the  smailer 
towns. 

Bibliography.— 'Reports*  of  the  Commia- 
sioncr  of  Lai  or  ( XV'ashington,  annually)- 
•Reports'  of  the  b'nited  States  Commissioner  ot 
Eduction  (ib.,  annually);  'Reports*  and  'Bul- 
letins* of  the  Kationai  Society  for  Voca- 
tional  Education  (New  York) ;  'Reports*  and 
'Monthly  Summaries'  of  the  Feih  ral  Board 
for  Vocational  Ivlucation ;  'Repio  ts'  of  the 
Royal  Commission  on  Techn:.  al  I'ducation 
tor  Great  Britain  (London,  annually);  Pro- 
ce<dini:s  of  the  Internaiional  Congresses  for 
Technical,  Commercial  and  Industrial  Edu- 
cation; Annuaiti  dc  la  jeunesse  (Paris): 
'Some  Trade  Schools  in  Europe,*  United 
States  Bureau  of  Education,  Bulletin  No. 
3.1  ''\\'asfiiiigion  19!  t  i  ;  ' [Reports'  of  the 
.\Iassaelui>etts  Commission  on  Indu.strial  and 
Teclinical  Idnetion  (Boston  V)Ob,  19U.S);  'A 
Glance  at  Some  European  and  .American  Voca- 
tional Schools,>  issued  by  the  Consumers' 
Leatnic  of  Connecticut  (Hartford  1911); 
(  hatnUerlain.  A.  H..  *The  Condition  and 
Tendencies  of  Technical  Education  in  Germany* 
(Syracuse  1908)  ;  Coole;^^,  E.  G.,  'Vocational 
Fduc.ition  in  Europe'  (Chicago  1912) ;  Damm, 
P.,  Die  techni.schen  Hochschulen  Preussens' 
(Hcriin  I'AP);  \K:m,  'The  Worker  and  the 
State';  Kerschcnsteiner,  G.,  'Education  for 
Cuizciiahip ' ;  id.,  'Organisation  und  Lchrplane 
der  obiigatorischen  Fach-und  Fort-biidungs- 
schulen  tur  Knahen  in  Munchen'  (Munich 
1910)  ;  Roman.  F  W .  'The  Industrial  and 
Commercial  SchooL  of  the  United  States  and 
C.rrrnany*  (New  York  10]  s  |  ;  Senth.  J.,  'Edu- 
cation for  Industrial  Purposes*  (Toronto 
1011);  Woolman.  M.  S.,  'The  Making  of  a 
Trade  School'  (Boston  1910). 

Maby  Schbwck  Woolman. 
Specialist  in  Vocational  P.ducatinn ;  formerly 
I'rofessor  of  Domestic  An,  Teachers  Coi- 
leije,  Columbia  University,  and  Director  of 
tlie  Maniiotian  Trade  School  for  Girls. 

TRADE  UNIONS,  as  defined  by  the  Fed- 
eral statutes,  arc  a  '^ociaiioiis  of  working  people 
for  the  several  purposes  of  aiding;  members 
toward  greater  efficiency,  pr  imoiuiL:  •hei:  gen- 
eral intelligence,  raising  of  iimds  for  the  beneEl 
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of  sick,  disabled  or  iinrmptoyed  memliers  or  the 
families  of  deceased  mcml)ers,  and  ff>r  the 
reijulation  of  their  wapcs  and  hours  and  con- 
ditions of  labor,  and  the  protection  of  their 
individual  rights  in  the  prosecution  of  thdr 
trades.  The  primaiy  object  was  to  asnst  mem- 
bers in  contests  with  employers,  and  it  was  not 
ior  some  time  later  that  the  unions  introduced 
fniK  r  il  brnefits,  homes  for  incapacitcd  workers, 
schi  (lis  f<ir  iIl^•.nl('!ion,  etc.  See  Amebican 
Feuekatics  or  Labor;  Guilds;  Unionisic. 

TRADE  UNIONS,  General  Federation  of . 

a  labor  orKani/ation  of  (iii-nt  Britain,  aimiiii; 
to  unite  all  the  British  trade  unions  f<ir  mutual 
assistance  and  the  advantetiittu  of  ihc  imcrcsts 
of  labor.  It  admits  any  trade  union  to  nicm- 
berahiff^but  no  brancheiior  individuals.  It  was 
organiied  in  1899  at  a  special  session  of  the 
Bmish  Trades  Union  Congress.  The  govern- 
ment b  vested  in  a  general  council  of  repre- 
sentative delegates  meetin?  annually,  and  in 
an  executive  "manaK^'nient  committee"  of  15, 
no  two  to  be  of  the  same  trade.  District  com- 
mittees may  also  he  ort^'ani/ed.  Auy  union  dis- 
satisfied with  ruling  of  the  manaRemcnt  com- 
mittee may  appeal  to  the  council,  and  from  the 
council  to  the  vote  of  the  general  membership. 
The  federation  deals  solely  with  industrial  ques- 
tions, particularly  with  tfaiie  conduct  of  strikes, 
and  aims  to  preserve  industrial  peace.  All 
unions  joining  the  federation  pay  an  entrance 
fee  of  one  penny  (two  cents)  per  member  and 
re-s'iilar  dues  are  paid  on  two  diflercnt  .scales, 
the  hipher  scale,  sixpence  (12  cents)  per 
ouartcr  per  member,  the  lower  scale,  threepence 
(6  cents)  per  quarter  per  member;  all  pay- 
ments are  calculated  on  90  ^er  cent  of  the 
membership.  In  case  of  a  stnke  approved  by 
the  general  council  or  the  management  com- 
mittee, unions  that  have  bcloiitrcd  to  the  federa- 
tion 12  mi  iiths  are  entitled  to  a  strike  benefit 
of  five  MiiliiiiRs  ($1.25)  per  week  per  member 
on  the  liigher  scale,  and  half  thai  amount  on 
the  lower  scale.  Several  lar^e  and  repre^  nta- 
tive  unions  have  joined  the  federation ;  among 
them  are  the  Amalgamated  Society  of  Engineers, 
the  Boot  and  Shoe  Operatives,  the  Cotton  Spin- 
ners, the  Sbii>wrii^hts,  the  Tailors  and  the  Gas- 
workers  and  (i<  iieral  Laborers;  the  membership 
approximates  l,(»),nOO.    .Sec  Unionism. 

TRADE  WINDS,  one  of  those  iit  rpctualor 
conslant  winds  which  occur  in  all  oncn  seas  on 
both  sides  of  the  equator,  and  to  the  diviancc  of 
about  30'  north  ami  soir.h  of  it.  On  the  north 
of  the  equator  their  direction  is  from  the  north- 
east (vaiying  at  times  a  point  or  two  of  the 
compass  either  way);  on  the  south  of  the 
equator  they  proceed  from  the  southes^t.  In 
some  j)laccs  the  trade  winds  become  periodical, 
b!uwln^^  one-half  of  the  year  in  one  direction 
and  the  other  hall  in  the  opposite  direction. 
They  receive  their  name  because  their  known 
rcKiilariiv  is  an  as^i-tance  lo  trading  \e-i<Is 
which  often  lav  their  courses  so  as  to  receive 
as  much  assistance  as  possible  from  favor- 
able breezes.    See  also  Ctnuutirrs.  Ocean; 

METEDROIxmY. 

TRADING  STAMPS,  printed  slips  given 
by  ^oroc  merchants  as  an  mducemcnt  to  the 
iradtnfir  public.  They  are  usually  gummed  so 
that  th(  v  mav  be  pasted  in  a  boolc  which  is 
furnished  and  which  when  filled  has  a  value  in 


premiums  ofTcrrd.  Thc«e  stamps  are  u^^d  rt- 
tensively  and  are  said  to  be  of  conso'crii-r 
value  in  working  up  trade.  Tht  y  have  !  •  m  S: 
cause  of  lawsuits  brought  sopiiut  ihe  umiuic 
6rais  mder  the  laws  forhidding  loctcrku 

TRADITION,  the  body  of  oral  informa- 
tion, opinion,  inexact  records,  statement*  anif 
eviJtuce  of  things  long  past  commumr.itel 
from  older  generations  to  the  pr«  sent.  That 
evidence  of  ancient  things  which  is  not  coai- 
mitted  to  writing  and  vouched  for  br  cenh 
petrnt  authority.  As  applied  to  profane  mstciy 
it  sifrnifics  knowledire  of  the  past  handed  down 
bv  Word  of  mouth  froin  prncrat:on  to  prnera- 
ti<  n.  In  this  sense  the  Hue  Ixtwcen  tradifiofl 
and  myth  is  often  hard  to  distinguish.  >  r.e 
merging  into  the  other.  Historical  tradi'i' 
however,  \has  usually,  if  not  invariably  a  sub- 
stantial foundation  and  both  tradition  and 
myth  are  of  the  highest  value  in  tracing  hnmaa 
experience  and  progress  both  In  the  historic  acd 
prehistoric  perio<!s — for  it  should  he  nnnrrr<- 
sary  to  state  that  the  so-called  hist>iric  prri' d 
is  not  a  imiform  era,  tiut  varies  with  diffrrr-t 
races  of  mankind,  according  to  the  afce  at 
\\hich  they  coiue  witflin  the  range  of  historic 
observation. 

Tradition  in  the  rdigious  sense  holds  a 
place  not,  less  important  than  in  its  profane 
meaniiig.  It  is  a  chief  ground  of  doctrinal  dn 
visitjn  in  Christianity  and  nNo  in  M'^hamme  iin- 
ism,  between  Roman  Catbohrs  and  Prr;c*TaT.:i 
in  the  former  faith  and  between  Sin:f!:te«  a-'i 
Shiiies  in  the  latter.  A  similar  division  existed 
among  the  Jews  of  the  later  Scriptural  period. 
In  the  Roman  Catholic  view  the  term  traifitie* 
is  i^Hed  to  the  doctrines  believed  to  have  been 
communicated  by  Christ  to  his  Apostles  aad 
handed  down^  by  them  orally  to  their  swrre*- 
sors.  The  writings  of  the  Fathers  are  re^ar-de'l 
as  witnessing  these  traditions.  The  Courc."  ; 
Trtnt  teaches  that  the  truth  of  (Thrist  is  r  r,- 
tained  partly  in  the  sacred  writings  and  paf^r 
in  unwritten  tradition  received  bv  'he  Xfo^rlei 
from  Christ,  or  from  the  Holy  Ghost,  and  e«- 
trusted  by  mem  to  the  Church,  and  that  Scrip- 
ture and  apostolic  tradition  are  alike  to  he 
reverenced.  See  Cathoiic  Chitkch;  Jcwisn 
Sects  ;  Moii  a  m  m  EnANISM  ;  PaonRAVTOM : 
Shiitcs;  Sunnites. 

TRADUCIANS  (from  tradmro,  ttanstnlT*. 

a  name  which  the  Pelagians  aneientlv  gave 
the  Catholics  because  of  tlictr  teacKir.:  that 
original  sin  was  traiismitted  from  fa'hrr  • 
children.  More  cornmou'iy  the  term  is  app!;<  : 
to  the  theory  that  souls  arc  transmitted  '  • 
chiblren  by  the  parents,  instead  of  being  created 
by  ('•od.  Saint  Augustine  spears  to  have  in> 
ciincd  to  this  belief,  withotit  connnttinc  Vim- 
self  to  it 

TRAPALOAK,  trif-il-gar*,  or  trA  fiTcar. 
a  csme  on  the  soutimcst  coast  of  &nin.  at  the 
northwest  entrance  of  the  Strait  of  Gibraltar 

It  is  low  and  sandy  and  terminates  in  !«•« 

headlands,  on  the  east  of  which  is  a  marelVj 
tower.  The  famous  naval  battle  in  uhich  NV- 
soii  lost  his  lite,  after  (Ideating'  the  <<  mli  r-rd 
IVench  and  Spanish  tints  uiidir  ihe  i  mmapil 
of  V'llleneuve  and  (travina,  was  fought  otf  thi* 
cape  2\  Oct.  1805.  Consult  Corbett.  Ser 
J.  S..  ^Tbe  Campaign  of  Trafalgar'  (Loadon 
1918). 
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TRAGACANTH,  GUII  TRAGACANTH, 
GUM  TRAGIC,  a  gummy  exudation  from  the 
stem  of  varipns  qtecies  of  Astragalus,  natives 

of  the  mountainous  regions  of  western  Asia. 
It  coracs  on  the  market  as  irregular  leaves  or 
ribhon-likc  picLCS,  of  a  wliite  or  ljn)\viiish-\\ hite 
color  and  somewhat  Iransluctiit.  swells  up 
in  water;  docs  not  readily  dissolve  but  forms 
a  gelatinous  mass  which  is  sometimes  utilized 
as  a  mucilage.  Used  in^harmacy  to  give  con- 
nstenor  to  lozenge  or  gilf  mam.  It  is  also  used 
to  stiffen  calicoes  and  odier  fabrics. 

TRAGEDY,  a  serious  drama  or  poem, 
representing  an  important  event  or  a  series  of 
events  in  the  life  of  some  person  or  persons,  in 
which  the  diction  is  elevated  and  the  catastrophe 
melandioly.  Tragedy  originated  among  the 
Greeks  in  the  worship  ol  we  god  Dionysus  or 
Bacchus.   See  Drama. 

TRAGOPAN,  a  pheasant  of  the  genus 
Cerionsis,  closely  allied  to  the  common  lowl. 
(  .  .iatyra,  a  common  species,  is  a  nati%'e  of  (he 
Himaj^yas  where  it  inhabits  the  forests  at  8,000 
to  11,000  feet  elevation.  The  pltmiage  is  spotted, 
exceedingly  brilliant  and  variegated  in  colors 
and  two  tieshv  protuberances  hang  from  behind 
the  eyes.  W  hen  the  bird  is  excited  it  can  erect 
these  protuberances  till  they  look  like  a  pair  of 
horns.  A  large  wattle  ha^^s  at  either  side  of 
the  lower  mandible.  Unlike  most  pheasants  they 
bt^d  their  nests  .in  trees. 

TRAILL,  tral,  Catherine  Parr  Strickland, 
Canadian  writer,  sister  of  At;iies  Strickland 
(q.v.)  :  b.  London.  9  Jan.  18()2;  d.  I.akefichl,  On- 
tario, 29  Aug,  1899.  She  wasniarridl  in  1SJ2  to 
Capt.  Thomas  Traill  with  wiiom  she  removed 
to  Canada  in»1833  and  made  her  home  for  the 
rest  of  her  life  at  Lakefield,  Ontario.  Among  her 
works  are  *Th^  Backwoods  of  Canada'  ( 1835)  ; 
'Canadian  Crusoes»  (18.'>2):  *Ramblings  in  the 
Canadian  Forests*  (1854)  ;  '/\far  in  the  Forest* 
(1869);  'Studies  of  Plant  Lifc»  (1884); 
<Pearis  and  PeM  r     f  1-  '  i. 

TRAILL,  Henry  Duff,  English  joumaUst 
and  man  of  letters:  b.  Blackheath.  Kent,  14 
Aug.  1842;  d  London,  21  Feb.  1900.  He  was 
graduated  at  Saint  John's,  Oxford,  1864,  called 
to  the  bar  in  1868,  but  soon  took  to  literature. 
He  was  cotiiiected  with  the  I'all  Mall  Gazette 
(187i-,S0),  ;h.-  Saint  James'  Cncette  (1880^2), 
Telegraph  (1882-96)  and  the  Saturday  Review 
(1883-94).  -From  1889  to  1891  he  was  editor  of 
the  Observer,  from  1898  to  vm  of  Literature. 
Among  his  publications  are  'Lives'  of  Straf- 
ford (a  very  original  work  with  a  new  view) 
(1889):  William  III  (1888);  Sterne  (1882): 
Co]crid;.'e  (1884)  and  others;  also  'Central 
Government'  (1881);  'Recaptured  Rhvmcs' 
(1882)  ;  'The  New  Lucian'  (1884;  revised  and 
enlarged  I'XX)).  his  best  wurk;  'Saturday 
Songs*  (18'X)),  satirical  verse;  'From  Cairo  to 
the  Soudan  Frontier'  (1896)  and  *The  New 
Fiction  and  Other  Essays  on  Literary  Subjects* 
(1897). 

TRAIN,  Elizabeth  Phipps,  .\merican 
n  iv(  li>t  and  translator:  b.  norchesier,  Mass., 
1  Sept.  1856.  She  was  educated  at  Wells  Col- 
lege, Aurora,  N.  Y.,  and  her  first  literar>'  work 
consisted  entirely  of  translations  from  the 
French.  They  include  *The  Apostate*  (1889) ; 
'Recollections  of  the  Court  of  the  Tnileries' 
(1891),  etc.   Her  first  original  publication  was 


*Dr.  Lamar'  (1891)  and  she  has  since  written 
'Autobiography  of  a  Professional  Beauty* 
(1895);    'A    Social    Highwayman'  (1895); 

'Queen  of  Hearts'  (1897)  and  other  works. 

TRAIN,  George  Francis,  American  finan- 
cier and  eccentric  author:  b.  Boston,  24  March 
1829;  d.  New  York,  18  Jan.  1904.  In  1850  he 
was  put  in  charge  of  die  Liverpool  branch  of  an 
American  business  house  and  three  years  later 
was  admitted  to  partnership.  Another  brandh 
was  established  in  Melbourne,  Australia,  in 
18.^,1,  under  his  supervision,  and  during  the 
three  years  of  his  stay  there  he  introduced  a 
sailing-ship  service  between  Boston  and  Aus- 
tralia. In  1858  he  interested  English  capital  in 
the  btlilding  of  the  Atlantic  and  Great  VVestern 
Railway  and  afterward  undertook  street^rail'- 

wqr  enterprises  in  England  and  other  European 
countries,  but  his  plans,  through  oppontion  and 

otherwise,  were  frustrated.  His  next  railroad 
enterprise  was  the  building  of  the  Union  I'acit'^c 
Railway,  ground  for  which  was  broken  at 
Omaha  2  Dec.  1863  and  the  connection  that 
linked  the  eastern  and  western  extremities  com- 
pleted 10  May  1869.  He  made  a  tour  of  the 
world  in  80  days,  arriving  in  Marseilles,  France^ 
20  Oct.  1870,  where  he  or^;anized  the  Com- 
mune, was  arrested  and  imprisoned  for  13  days 
at  Lyons.  In  1872  he  became  an  independent 
candidate  for  President  of  the  Uu'tcd  States. 
He  was  a  man  of  eccentric  hal)it5  and  extrav- 
agant speech  and  in  November  1872  was  ar- 
rested  on  the  charge  of  having  published  ob- 
scene literature.  The  passages  objected  to  were 
wholly  quotations  from  the  Bible.  Mr.  Trais 
was  clischarged  from  ctistody  after  having  been 
adjudged  insane  by  legal  decision.  His  later 
years  were  spent  in  New  York,  where  he 
adopted  the  habit  of  spe.iking  only  to  children. 
He  called  himself  "Citizen  oi  the  World."  and 
while  his  title  to  property  valued  at  $30,000,000 
at  Omaha,  Neb.,  remained  in  litigation  he  af- 
fected a  simple  style  of  living  and  spent  his  hist 
years  at  a  cheap  hotel,  where  he  died.  Among 
his  publications  are  'An  American_ Merchant  in 
Europe,  Asia  and  Australia'  (1851);  'Young 
America  .'\broad*  (1857)  ;  'Young  .'\mcrica  in 
Wail  Street'  (1858);  'Young  .\merica  on 
Slavery*  (1860'i;  'Championship  of  Women' 
(1868)  and  'My  Life  in  Many  States  and  in 
Foreign  Cands.* 


TRAIN  BANDS,  a  bod> 


citizens  par- 


Laking  of  the  nature  of  both  militia  am!  volun- 
teers, instituted  by  James  I  and  di->>"i\(  d  liy 
Charles  II.  The  term  was  afterward  applied 
to  the  London  militia,  from  which  the  third 
regiment  of  the  line  originated  and  in  which  the 
renowned  John  (Gilpin  was  a  captain. 

TRAINED  NURSE.  See  NoasE,  TiAiifEa 

TRAINED  TEACHERS.  Sec  EmrcATiON, 

^.BlfBKTAKY. 

TRAINING,   AtUctie.    See  Physical 

TaAINtNC. 

TRAINING  SCHOOL  FOR  TRACK* 
BRS.  See  Teacuexs,  PaoressiONAi,  Training 

OF. 

TRAINING  SCHOOLS.  Naotlcd.  See 

Nautu  ai  Tkaining  Schools. 

TRAJAN,  tra'jan  (Marcus  Ulpius  Trata- 

NM's),  Koman  emperor:  li  Ttalica  (near  Se- 
ville), in  the  Spanish  province  of  Bxtica,  53 
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AJ>.  \  d  Selinus.  Clicia.  117.  He  was  the  son  o£ 
Trajanits,  a  Roman  commander  under  Ves- 
pasian. He  accompanied  his  father  in  a  cam- 
paign a^nst  the  Parthians  and  alM  served  on 
the  Rhine  with  sach  ability  that  when  Nerva 
came  ti)  the  throne  he  adopted  the  younp;  soldier 
and  r;ii*;o(l  liiin  to  the  rank  of  Ocsar  (97). 
NtTva  dyinp  a  few  mimths  after,  he  siKceedcd 
to  the  throne  (98).  He  was  at  that  time  in 
Germany,  where  he  remained  for  more  than  a 
year,  to  settle  a  peace  with  the  German  tribes, 
and  in  99  set  out  with  a  numerous  escort  to 
Rone.  After  largess  to  die  soldiers  and  people 
he  look  successful  measures  for  suppiyinp  the 
capital  with  corn.  He  punished  and  banished 
Informers,  reihiccd  ilie  taxes  and  filled  the  most 
important  posts  with  nun  of  talent  and  integ- 
rity. He  moreover  founded  libraries,  and  under 
his  patronape  the  studies  were  revived  which 
had  suffered  from  the  persecution  of  I>onutian. 
By  the  unanimous  voice  of  the  Senate  he  was 
awarded  the  title  'Optimus.*  In  101  he  set  ont 
on  an  expedition  against  Dccebalus,  king  of  the 
Dacians,  who  had  forced  Diimitian  to  purchase 
peace  by  an  annual  paytiietn  of  nmuiy.  and 
after  two  years  defeated  the  Hacians  and  re- 
turned to  Rome  to  enjoy  the  honors  of  a 
trinniph  with  the  name  of  Dacicus  (103).  In 
this  year  Pliny  was  made  governor  of  Tcnitus 
and  Bithynia.  which  circumstance  g^ve  rise  to 
a  series  of  letters  between  him  and  Trajan  still 
extant.  Amonf?  these  are  the  epistles  respecting 
the  Christians,  whom  he  directs  Pliny  not  to 
search  for,  but  onlv  to  puiiisli  if  hfULilil  before 
him.  In  KM  Decehrdus  renewed  the  war  with 
the  Romans  in  pursuing  which  Trajan  con- 
structed a  bridge  over  the  Danabc^  Doow  the 
modem  Orsova,  which  w^as  one  of  the  greatest 
works  of  antiquity  (105).  He  then  marched 
into  Dacia.  reduced  the  capital  of  Decebalus 
and  turned  Dacia  into  a  Roman  province.  It 
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was  in  commemoration  of  his  wars  in  rVaca 
that  he  erected  the  sculptured  colnnin  which 
still  bears  his  name.  In  114  he  dedicated  the 
Forum  that  he  had  built  in  Rome  and  set  ooi 
on  a  new  warfike  expeditkm  against  Chowon, 
the  Parthian.  The  result  of  this  war  was  the 
reduction  of  Armctna  \n  a  R'.jman  prrv-incc 
His  war  with  the  I'artluans  was  complttr  l  in 
two  campaigns,  after  which  he  sailed  dt>wn  tbr 
Tigris  and  entered  the  Persian  Gulf.  Doria^r 
his  absence  the  Parthians  revolted.  After  giv> 
ing  a  king  to  the  Parthians  he  laid  siege  to 
Atni«  the  capital  of  an  Arahian  tribe,  bat  was 
obliged  to  withdraw  to  Syria.  In  the  foUowtng 
year  (117)  he  proposed  returning'  into  Mesopo- 
tamia, hut  was  attacked  by  a  disorder,  which 
induced  him  to  repair  to  Italy,  leaving  the  army 
under  the  command  of  Hadrian.  He  had  pro- 
ceeded nu  farther  than  Selinus,  in  Cilicia.  whea 
be  died,  after  having  adopted  Hadrian  for  hi* 
Sttoccssor.  His  good  qualities  as  a  ruler  were 
such  that,  at  the  distance  of  250  years  from  Ins 
death,  the  senators,  in  their  acclamations  on  the 
acces-inn  of  a  new  emperor,  were  accustomed 
to  wish  ih.it  he  rnik'lu  be  more  fortunate 
Augustus  and  better  than  Tr.ijan. 

TRAJAN'S  COLUMN.  See  Rokb;  Tba- 

JAM. 

TRATAN'S  WALL.  Rumania  a  fortttci 
line  in  the  Dobrudja  extendinc  east  from  ike 
Danube  to  Kusiendji  on  the  Black  Sea.  a 
tance  of  37  miles.  It  is  a  double,  in  anne 
places,  a  triple,  eardiwork  on  tlw  aoadi  ade  of 
a  natural  fosse  consistiiy  of  a  narrow  mar^ 
valley.  Another  wall  or  the  lame  name,  bm 
by  a  Roman  le^rion.  105-1  ?5  a.D.,  tKlfltdt  ffOB 
the  Pruth  cast  tu  the  Black  Sea. 

TRAMP.  See  MsNincANcy. 

TRAMWAYS*  AML    Sec  Camm: 

WiHE  Rope, 
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